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1 
This invention relates to a loud speaker of the ‘ 

permanent magnet type employing a hollow shell 
of magnetic material carrying an annular pole 
ring and a permanent magnet extending within 
the ring and spaced from it leaving an annular 
space occupied by the voice coil. The object of 
the invention is to obtain a maximum and uni 
form distribution of flux between the permanent 
magnet and the pole ring. _ 
A further» object is to provide a rugged con 

struction of magnetic assembly which will with 
stand severe shocks without affecting the per 
formance of the speaker. My magnetic as 
sembly is also adapted for embodiment in the 
.very simple and compact construction which will 
have a minimum of overall depth and still give 
the requisite performance. 
A still further object of the invention is to 

provide a complete magnetic assembly which 
with the cone housing can be assembled inde 
pendently of the diaphragm, voice coil form and 
centering member, which latter parts may be 
attached as a unit to the cone housing. 

I have found that I can materially increase 
the uniformity of the ?ux from the pole ring 
to the magnet by facing the magnet proper with 
a pole tip of different material, preferably a disc 
of soft steel at the end of the magnet, such disc 
and the end portion of the magnet proper both 
occupying the space within the pole ring car 
ried by the shell.- The space occupied by the 
magnet and its tip is no greater than that 
formerly occupied by the magnet alone. 

I have also found that a certain relation 
exists between the thickness of the pole ring and 
that of the magnet tip, and my invention in 
cludes such relative proportioning of these mem 
bers as will give the best results, as hereinafter 
explained in detail. . 
My invention is illustrated in the drawing 

hereof and is hereinafter fully explained and 
the essential novel features are summarized in 
the claims. 
In the drawing, Fig. l is a side elevation partly 

in section of the complete loud speaker; Fig. 2 is 
an enlarged view in axial section of the magnetic 
assembly, shown associated with a portion of 
the voice coil form, which is partly broken away; 
Fig. 3 is a fragmentary view in section showing 
the ‘connection of the voice coil form to the 
conical diaphragm and the centering member; 
Fig. 4 is a separatedperspective of the parts of 
the magnetic assembly and the voice coil; Fig. 5 
is a rear view of the complete loud speaker. 

In Figs. 1, 2 and 4, I have shown at l0 a shell 
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of magnetizable material and of pot-like forma 
tion having a ?at base ii, an annular wall I! 
kinking outwardly atv it into a larger substan 
tially cylindrical portion It which terminates in 
a ?at annular ?ange i5 parallel with the base II. 
The annular ?ange I5 is provided with means for 
securing the diaphragm housing, the means 
shown ‘being pins l6 projecting from the ?ange 
which may be peened over onto the housing. 
The ?ange is also formed with a circular groove 
i'i concentric of the pot axis which serves to 
position the centering member as hereinafter ex 
plained. The drawings indicate a central hole 
II in the base II which may be used if desired 
to receive a positioning pin when the loud speaker 
is mounted. 
Mounted within the larger cylindrical portion 

ll of the frame in is the pole ring 20 which is 
preferably pressed into position and thereafter 
retains itself permanently in place. 
Mounted centrally within the pot I0 is the 

permanent magnet 30. This magnet is a cylin 
drical member resting against the base ii and - 
secured thereto by a surrounding soldering ring 
l9. - 

On the inner face of the magnet so I mount 
the tip or face plate 3| which is of material 
different from the magnet 30. It is preferably a 
soft steel of the same composition as the pole 
ring 20. The tip has the same diameter as the 
magnet and is secured thereto by suitable means 
as a small quantity of solder 32 passed through a 
central opening 33 in the tip. This makes a 
very rigid and compact magnetic unit. The tip 

_ lies ?at against the face of the magnet, the ap 
parent space between them, especially in Fig. 2, 
beingfor clearness of illustration. 
As heretofore mentioned, and as hereinafter 

more fully explained, there is a certain de?nite 
relation which should be observed between the 
thickness of the pole tip and that of the pole 
ring. The drawing shows the pole tip as ‘sub 
stantially half that of the pole ring, which is 
within the desirable proportion. - 

In Figs. 1 and 5, I have shown a housing 40 of 
conical formation with frequent openings and 
having its inner end ?anged inwardly to provide 
feet ll resting against the pot-?ange l5, as by 
the insertion and peening over of the pins It. 
At the outer end of the housing it is provided 
with a. ?at annular ?ange 42 at the outer periph 
ery of which is a cylindrical ?ange 43. This pro 
vides a rabbet to receive the outwardly ?anged 
edge of the cone diaphragm and the pad ring 45. 
The voice coil form indicated at 50 is a cylin 
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drical member of suitable non-magnetic material. 
as paper or ?bre, and-carries the usual coil II 
on its exterior. The diaphragm is a conical mem 
ber 80 of suitable material, as for instance paper, 
having a corrugated ?ange II at its larger pe 
riphery which is adapted to rest in the rabbet of 
the housing. At the inner periphery the dia 
phragm has a cylindrical ?ange 82 which snugly 
surrounds thé voice coil form. 
The centering member ‘II is a corrugated annu— 

lar member of ?exible non-magnetic material. 
At its inner end it has a cylindrical ?ange ‘I2 
which rests snugly within the diaphragm ?ange 
62. At its outer end the centering member has 
a portion of frusto-conical formation 11 which 
terminates in a slight outer ?ange. This small 
?ange seats within the annular groove ll of the 
magnetic unit. 
The diaphragm, the voice-coi'l-form with its 

coil and the centering member are all assembled 
as a unit, independently of the magnetic structure 
and housing. In mounting this vibratory unit, 
the end of the centering member enters the 
groove in the ?ange of the magnetic unit and is 
cemented therein, while the outer edge of the dia 
phragm is cemented in place in the rabbet of the 
housing and is covered by the usual yielding pad 
ring. It will be seen that this method of mount 
ing accurately positions the vibratory unit with 
reference to the magnetic unit, and holds the 
voice coil yieldingly in proper position within the 
pole ring and surrounding both the magnet tip 
and an adjacent portion of the magnet. 

I have hereinbei'ore mentioned that an oper 
ative relation exists between the thickness of the 
pole tip and that of the annular pole ring sur 
rounding the tip. The pole ring should be of 
greater thickness than the tip, so that it will di 
rectly surround both the tip and a portion of the 
magnet proper. Exhaustive experiments which I 
have conducted have demonstrated that to ob 
tain the maximum flux density in the air gap, the 

. tip should not be less than half the thickness of 
the pole ring and should not be greater than 
three-fourths such thickness. Between these 
limits there results not only the maximum flux 
density but also a substantially uniform distribu 
tion of the ?ux across the gap. - 
I also find it desirable to make the pole tip of 

substantially the same material as the pole ring. 
I have produced very satisfactory results by mak 
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ing the magnet proper of an alloy known as I 
Alnico-V and using for both the tip and the ring 
a steel of the speci?cation S. A. E. B 1112. It is 
important in any event that the magnet proper be 
of such material as will retain its permanent 
magnetism substantially undiminished by time, 
while the magnet tip and the pole ring should be 
of material adapted to be magnetized but not of 
itself permanently magnetic. 
One of the characteristics of Alnico-V is that it 

has a preferred axis of magnetization, i. c. it is 
anisotropic, and as used in this invention, the 
axis of magnetization is in the same general 
direction as the axis of the magnet 30. The pole 
tip 3| has isotropic characteristics and in prac 
tice I have found that satisfactory results have 
been obtained when the permeability of the tip 
lies between 1,200 and 1,400 at the operating ?ux 
density for which the structure is designed. 

I claim: 
1. A permanent magnet structure for a loud 

speaker comprising a permanent magnet, a sup 
port therefor, a tip of magnetizable material but 
which is not a magnet. attached to the end of 
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4 
said magnet, a pole plate of magnetizable material 
carried by the support and enclosing at least por 
tions of the magnet and pole tip, said pole tip 
having a thickness not less than half of that of 
the plate and not more than three quarters of 
that of the plate, said permanent magnet having 
anisotropic characteristics and said pole tip hav 
ing isotropic characteristics, whereby the ratio of 
total useful ?ux to the volume of anisotropic ma 
terial is substantially a maximum. 

2. A permanent magnet structure for a loud 
speaker comprising a cylindrical permanent mag 
net, a support therefor, and attached to one end 
thereof, a. circular pole tip of magnetizable mate 
rial and of substantially the same diameter as 
the permanent magnet and secured coaxiaily to 
the end of the magnet opposite the connection to 
said support, and a pole plate of magnetizable 
material carried by the support and having an 
aperture therein concentrically of the magnet and 
pole tip and spaced therefrom, said tip having an 
axial dimension less than that of the plate. 
whereby the plate surrounds both pole tip and the 
adjacent portion of ‘the permanent magnet, said 
permanent magnet having anisotropic character 
istics and said pole tip having isotropic charac 
teristics, whereby the ratio of total useful ?ux 
to the volume of anisotropic material is substan 
tially a maximum. 

3. A permanent magnet structure for a loud 
speaker comprising a permanent magnet, a sup 
port attached to one end of the magnet and 
having portions thereof extending axially of the 
magnet and terminating in the region adjacent 
the opposite end of the magnet, a pole plate at 
tached to said portion and having an aperture 
therein, a pole tip attached to the end of the 
magnet and being disposed in said aperture, said 
pole tip having a thickness less than that of the 
pole plate and having its outer face substantially 
in the outer plane of the face of the pole plate, 
said permanent magnet having anisotropic char 
acteristics and said pole tip having isotropic 
characteristics, whereby the ratio of total useful 
?ux to the volume of anisotropic material is sub 
stantially a maximum. 

4. A magnetic circuit for a transducer com 
prising, in combination, a pole plate of magneti 
cally soft iron having relatively ?at front and 
back face surfaces and a voice coil aperture with 
an internal cylindrical pole surface therein ter 
minating in parallel annular front and backv pole 
plate edges at said face surfaces; a magnetically 
soft iron pole piece comprising a circular disc 
having ?at parallel front and back face surfaces 
and an external cylindrical pole surface termi 
nating in parallel annular edges at said face sur 
face; said pole piece being concentric with the . 
voice coil aperture and wholly within the voice 
coil aperture; 41 return yoke of magnetically soft 
iron including a back plate parallel with and 
spaced from said pole plate, and a magnetic gen 
erator comprising a cylindrical permanent mag 
net of diameter less than the diameter of the 
voice coil aperture; said magnet ertending from 
the back plate of the return yoke and abutting 
the back face surface of the pole piece. 

5. A magnetic circuit for a transducer com 
prising, in combination, a pole plate of magneti 
cally soft iron having relatively flat front and 
back face surfaces and a voice coil aperture with 
an internal cylindrical pole surface therein termi 
nating in parallel annular front and back pole 
plate edges at said face surfaces,- a magnetically 
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soft iron pole piece comprising a circular disc 
having flat parallel front and back face sur 
faces and an external cylindrical pole surface 
terminating in parallel annular edges at said 
face surfaces; said pole piece being concentric 
with the voice coil aperture and positioned 
wholly within the voice coil aperture; areturn 
yoke of magnetically soft iron including a back 
plate parallel with and spaced from said pole 
plate, and a magnetic generator comprising a 
permanent magnet of aluminum-nickel-cobalt- v 
iron alloy; said magnet having parallel ?at rear 
and forward pole faces, with the rear pole face 

‘ abutting the back plate of the return yoke and 
the forward pole face abutting the back face 
surface of the pole piece. 

6. A magnetic circuit for a transducer com 
prising, in combination, a pole plate of magneti 
cally soft iron having relatively flat front and 
back face surfaces and a voice coil aperture 
with an internal cylindrical pole surface therein 
terminating in parallel annular front and back 
pole plate edges at said face surfaces; a mag 
netically soft iron pole piece comprising a cir 
cular disc having flat parallel front and back 
facesurfaces and an external cylindrical pole 
surface terminating in parallel annular edges at 
said face surfaces; said pole piece being con 
centric with the voice coil aperture and posi 
tioned within the, voice coil aperture with the 
rear face surface of the pole piece spaced for 
wardly from the rear face of said pole plate; 
a return yoke of magnetically soft iron including 
abackplateparallelwithandspacedfrmnsaid 
pole plate. and a magnetic generator comprising 
a cylindrical permanent aluminum-nickel-cobalt 
ironalloymagnetofdiameterlessthan?iedi 
meter of the voice coil aperture; said magnet 
having parallel flat rear and forward pole faces, 
with'therearpole faceabuttingthebackplate 
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of the return yoke and the forward pole face 
extending beyond the rear face of thepole plate, 
into the aperture, and abutting the back face 
surface of the pole piece. I 

'l. A magnetic circuit for a transducer com 
prising, in combination, a pole plate of magneti 
cally soft iron having relatively flat front and 
back face surfaces, and a voice coil aperture with 
an internal cylindrical pole surface therein ter-. 
minating in parallel annular front and back 
pole plate edges at said surfaces; a magnetically 
soft iron pole piece comprising a circular disc 
having an external cylindriail pole surface ter 
minating in parallel annular edges at said face 
surfaces, said pole piece being concentric with 
the voice. coil aperture and positioned in the 
voice coil aperture; a return yoke of magneti 
cally soft iron including a back plate parallel 

' with and spaced from said pole plate, and a mag 
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netic generator comprising a permanent magnet 
of aluminum-nickel-cobalt-iron alloy, said mag 
net having parallel flat rear and forward pole 
faces, with the rear pole face abutting the back 
plate of the return yoke, and the forward pole 
face extending substantially to the rear face of 
the pole plate and abutting the back face surface 
of the pole piece. 
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