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15 Claims. 

The present invention relates to sound trans 
lating devices and methods of making the same 
and more particularly to improvements in tele 
phone receivers of the permanent magnet type 
and methods of making the same. 
In a Sound translating device of the type men 

tioned, a magnetic field structure is provided 
which conventionally comprises a pair of pole 
pieces upon which the voice coils are wound and 
having pole faces disposed adjacent the dia 
phragm of the device. The magnetic field struc 
ture also includes a permanent magnet, usually 
of the bar type, arranged between the pole pieces 
to produce a steady magnetic field which links 
the diaphragm. In the past, it has been the 
practice to magnetize the bar magnet before it 
is assembled in the Sound translating device and 
to enclose the magnetic field structure assembly 
in a housing. The prior method of magnetizing 
the magnet bar before assembly is open to the 
Criticism that iron or steel filings or other minute 
magnetic particles may be picked up by the field 
Structure during the assembly operations unless 
great care is exercised. Such magnetic particles 
may become embedded in the turns of the voice 
coils ultimately to cause short circuits or may 
become lodged between the pole faces and the 
diaphragm to interfere with the proper response 
of the diaphragm to signal, currents traversing 
the voice coils. Moreover, when the entire field 
Structure is enclosed within a housing, the only 
practical method of constructing the device is to 
magnetize the magnet bar before the assembly 
Operations are started. 

It is an object of the present invention to pro 
vide an improved Sound translating device of the 
character described which is of extremely simple, 
economical and rugged construction, is compact 
in arrangement, and is efficient in operation. 

It is another object of the invention to provide 
a sound translating device of the character de 
scribed which includes a housing for the windings 
and diaphragm and wherein the parts of the mag 
netic field structure are SO arranged that the 
magnet bar may readily be magnetized after the 
device is fully assembled. 

It is a further object of the invention to pro 
vide, in a sound translating device which includes 
a non-magnetic conductive housing electrically 
coupled with the magnetic circuit of the field 
Structure, an inproved field Structure. Which is so 
arranged that alternating Signal currents traverS 
ing the field windings are not Substantially dis 
sipated as hysteresis and eddy current losses in 
the housing. . . 

(CI, 179-14) 
It is a still further object of the invention to 

provide an improved method of making a sound 
translating device of the character described, the 
Steps of which are So arranged that the accumula 
tion of foreign magnetic particles upon the field 
Structure is substantially prevented. 

In general, the objects as set forth above are 
in part attained in accordance with the present 
invention by providing a sound translating device 
which comprises a substantially non-magnetic 
conductive frame or housing and a magnetic field 
Structure mounted on the housing so that the 
magnetic circuit of the structure is coupled to 
the housing, together with means comprising an 
auxiliary flux path extending between the pole 
pieces of the field structure for preventing at 
least a portion of the alternating component of 
flux which is developed during operation of the 
device from linking with the frame or housing. 
In the arrangement illustrated, the auxiliary flux 
path comprises projections extending from the 
pole pieces toward each other and separated by 
an air gap. More particularly, the housing or 
frame is provided with a pair of openings extend 
ing therethrough and the pole pieces are provided 
With extensions projecting through the openings 
to have the permanent magnet of the field struc 
ture Secured therebetween on the outside of the 
housing. 
In accordance With a further feature of the 

invention, the device is constructed in accordance 
With an improved method which comprises the 
steps of fully assembling the parts of the device 
before the magnet bar is magnetized and there 
after magnetizing the bar. More particularly, the 
method of making the device comprises the steps 
of inserting the pole piece extensions, mentioned 
above, through the openings provided in the hous 
ing So that they project outside the housing; posi 
tioning the magnet member between the projected 
portions of the pole piece extensions; securing the 
magnet member between the pole piece extensions 
and the pole pieces to the housing; mounting the 
diaphragm structure on the housing to provide 
an enclosed chamber within which the pole pieces 
and the Windings of the field structure are posi 
tioned; and thereafter magnetizing the magnet 
member. 
The novel features believed to be characteristic 

of the invention are set forth with particularity 
in the appended claims. The invention, both as 
to its Organization and the method of making 
the Same, together with further objects and ad 
Vantages thereof, will best be understood by ref 
erence to the Specification taken in connection 
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cally illustrates the method of magnetizing the , 
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With the accompanying drawing in which Figure 
1 is a side sectional view illustrating a sound 
translating device having incorporated therein the 
features of the invention as outlined above, Fig. 2 
is an elevational view of the device shown in Fig. 
With the diaphragm assembly removed therefron, 
Fig. 3 is an exploded view illustrating the method 
of aSSembling the device shown in Fig. i., Figs. 4 
and 5 are detail VieWS of certain of the elements 
shown in Figs. i and 3, and Fig. 6 diagrammati 

permanent magnet member embodied in the field 
structure of the device shown in Fig. 1. 

Referring now more particularly to Figs. 1, 2 
and 3 of the drawing, there is illustrated a Sound 
translating device in the form of a telephone 
receiver which comprises a cup-shaped housing 
fo constructed of non-magnetic conductive ma 
terial, such, for example, as aluminum, and hav 
ing mounted thereon the magnetic field stric 
ture of the device. The rim of the housing O is 
provided with a bent-over flanged portion i? 
having formed integrally therewith an annular 
ring 2, the outer surface of which is ground 
Smooth to form a bearing surface for a receiver 
diaphragm 3. Preferably the diaphragm 3 has 
a thickness of approximately .008 inch and is 
constructed Of Inagnetic naterial, Such, for ex 
ample, as silicon Steel, having a high A. C. per 
meability. The magnetic field structure of the 
device COInprises a pair of pole, pieces A and 5, 
upon which the voice coils is and 7 of the re 
ceiver are wound, and a permanent magnet 8 of 
the bar type which, in conjunction with the di 
aphragm 3 and the pole pieces. 4 and 5, forms 
a substantially closed magnetic circuit interrupt 
ed only by the narrow air gaps extending be 
tween the pole faces of the pieces is and f5 and 
the diaphragm 3. More particularly, the pole 
pieces 4 and i5 are respectively provided with 
offset extensions 4a and Sa which extend 
through Snugly engaging Spaced apart openings 
9 and 20 cut in the bottom of the cup-shaped 

housing. iC, and are arranged to receive the mag 

55 

net member 8 therebetween. For the purpose 
of retaining the magnet bar 8 within the pole 
piece extensions 4a and 5a, the upper corners, 
and more particularly the edges, of the magnet 
18 are beveled as indicated at 8a and 8b, and 
the upstanding corner portions of the pole piece 
extensions f4a and f5a are bent over to engage 
the beveled edges of the magnet bar in the man 
ner best illustrated in Fig. 5. Preferably, the 
length of the bar is just slightly greater than the 
Spacing between the pole piece extensions f4a 
and 5a. So that the oppositely disposed faces of 
the pole piece extensions f4a and 5a firmly en 
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gage the adjacent faces of the magnet bar to 
provide a low reluctance connection between the 
pole pieces and the magnet bar. It will be noted 
that the mounting arrangement, just, described 
Serves to restrain the magnet bar 8 against 
movement in any direction and, thus, this bar is 
rigidly held in place when the assembly of the 
device is completed. 
The magnet bar 8 is preferably formed of an 

alloy consisting of twenty-four to twenty-six per 
cent nickel, eleven to thirteen per cent aluminum 
and Sixty-one to Sixty-five per cent iron, such 
for example as the alloy known as Alnic; while 
the pole pieces 4 and 5 are formed of an alloy 
comprising approximately 45 per cent nickel and 
55 per cent iron, such, for example, as the alloy 
known as “Allegheny electric metal.’ When 
Constructed of the alloy “Alnic'...the bar magnet 

- the housing. 
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8, when magnetized, has a coercive force great 

er than 400 Oersteds and an energy product 
greater than 1x106 ergs per c. c., where the 
energy product is the maximum product of the 
remainence measured in Gausses and the co 
ercive force measured in Oersteds. 
The magnet Winding 6 is wound upon the pole 

piece 4 between winding heads 2 f and 22 con 
Structed of insulating material and is insulated 
from the pole piece f4 by a layer of insulating 
material 23, which may, for example, comprise 
Varnish cambric or Empire cloth. The ends of 
the Windings to are brought out through slots 
provided in the inner side walls of the winding 
heads 2; and 22 to anchoring studs 2ia and 22a 
formed integrally with the winding heads 2 t and 
22, respectively, and projecting therefrom. In 
a similar manner, the winding 7 is wound upon 
the pole piece i5 between winding heads 24 and 
25 and is insulated from the pole piece f 5 by a 
layer of insulating material 26. The ends of the 
last-mentioned winding are brought out through 
slots provided in the inner side walls of the wind 
ing heads 24 and 25 to anchor studs 24a and 25a. 
formed integrally With and projecting from the 
winding heads 24 and 25, respectively. In ac 
cordance with conventional practice, the two 
Windings 6 and it are connected in series by 
Soldering together the ends of the windingster 
minating at the anchor studs 22a and 24a. The 
remaining two winding terminals are brought 
out and connected to the connecting terminals 
of the device which, in the arrangement illus 
trated, comprises the conductive housing 0 and 
a U-shaped contact member 27 having its legs 
straddling the magnet member 8 and secured 
to the housing 0. More specifically, the ends of 
the legs of the contact member 27 are bent over 
and provided with holes 28a and 28, therein 
which register with holes 29a and 29b formed in 
the housing O. The contact member 27 is 
mounted upon the housing to by rivets 30a and 
30b, extending through the openings 28a, 29s and 
28b, 29b, respectively, and is insulated from the 
housing to by insulating washers 3 la, 3fb, 32a 
and 32b, in the manner illustrated. . . . 
As indicated above, the housing O through. 

which the pole piece extensions 4a and 5a, ex 
tend is closely coupled with the magnetic circuit 
of the field structure and effectively constitutes 
a short-circuited conductor encircling each of 
the tWO pole pieces, 4 and 5. The close induc 
tive couplings between the housing and the nag 
netic circuit of the field structure results from 
the fact that the side walls of the openings 9 
and 20 closely embrace the pole piece extensions 
4a and 5a to provide Support for the field struc 

ture and to prevent the entrance of dirt and 
moisture within the housing 10. With this ar 
rangement, alternating or undulating flux trav. 
ersing the pole pieces 4 and 5 and the magnet 
bar 8 necessarily caused induced voltages to be 
Set up in the conductive housing to so that a 
portion of the alternating current energy pro 
ducing the alternating flux is necessarily dissi 
pated as hysteresis and eddy current losses in 

In order to prevent alternating 
flux developed during operation of the device 
from linking with the housing 0, there is pro 
Vided Within the housing an auxiliary flux path 
extending between the two pole pieces. This 
auxiliary flux path comprises projections 4 
and fSb formed integrally with the pole pieces 
f4 and 5, respectively, and extending toward 
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each other. The adjacent ends of the projec 
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tions 4b and 5b are separated by an air gap 
33 which is so proportioned that the magnet bar 
8 is not effectively short-circuited and a sub 

Stantial amount of the steady state flux pro 
duced by the magnet f8 is caused to traverse 
the diaphragm 3. Preferably, this air gap is of 
the order of .0625 inch. The pole pieces 4 and 
5 are preferably stamped from flat stock and 

during the stamping operation there are cut in 
the projecting portions 4b and 5b thereof a 
plurality of openings 34 and 35, which are uti 
lized in Securing the pole pieces to the housing 
O. More particularly, the pole pieces 4 and 5 

are mounted upon the housing 0 by means of 
rivets or bolts 36 and 37 extending through the 
openings 34 and 35, respectively, and through 
openings 38 and 39 formed in the bottom por 
tion of the housing fo and spaced to register 
with the openings 34 and 35. 
The diaphragm assembly comprises, in addi 

tion to the diaphragm 3, an inner plate 40, an 
ear piece 4, an annular supporting ring 42, and 
an assembly ring 43. As disclosed and claimed 
in co-pending application Serial No. 220,759, filed 
July 22, 1938, Harold C. Pye, the inner plate 40, 
in conjunction with the diaphragm 3 and the 
annular ring 2, defines a damping chamber ad 
jacent the inner surface of the diaphragm f3, 
While the ear piece 4, in conjunction with the 
diaphragm 3, defines a resonating chamber ad 
jacent the Outer Surface of the diaphragm. The 
dimensions of the damping chamber and of the 
restricted passages communicating therewith are 
So proportioned that the peak in the response 
characteristic of the device caused by the nat 
lural period of Vibration of the diaphragm 3 is 
substantially reduced to flatten the over-all fre 
quency-response characteristic of the device. 
More particularly, the inner plate 40 which is 
constructed of non-magnetic material, such, for 
example, as aluminum, is provided With six open 
ings 44 and has mounted thereon in spaced apart 
relation a flat annular ring 45 which defines a 
relatively long, narrow, restricted and annular 
passage 46 communicating between the interior 
of the housing 0 and the chamber formed be 
tween the plate 40 and the diaphragm 3. By 
suitably proportioning the size of the holes 44, 
and the length and width of the restricted pas 
Sage 46, the acoustical impedance of the cham 
ber adjacent the inner surface of the diaphragm 
3 may be properly proportioned to achieve the 
desired maximum damping effect over the band 
of frequencies within which the natural period 
of vibration of the diaphragm 3 is most effec 
tive to cause distortion of the over-all response 
characteristic. Also the layer of air in this cham 
ber serves artificially to enhance the stiffness of 
the diaphragm f3, thereby to improve the fidelity 
of reproduction of the device. Although given 
by way of example only, the following Speci 
fications for the parts defining the dimensions of 
the damping chamber and the passages communi 
cating therewith have been found to be highly 
satisfactory in practice: 

Inches 
Diameter of chamber------------- 1683 
Depth of chamber---------------- 0.030 
Diameter of holes 44------------- 0.076 
Depth of passage 46-------------- 0.0030-0.0040 
Width of ring 45----------------- 319 
Outer diameter of ring 44--------- 1.444 
As best shown in Fig. 4, the annular ring 45 is 
separated from the inner plate 40 by means of 
thin washers 47 and is mounted upon the plate 

3 
40 by means of rivets 48 extending through the 
Washers and registering openings 49 and 50 re 
Spectively provided in the plate 40 and the ring 
45. As best shown in Fig. 3, the openings 49 and 
50, through which the mounting rivets 48 extend, 5 
are staggered so that the assembly comprising 
the plate 40 and the ring 45 is prevented from 
buckling. The plate 40 has formed therein a 
pair of slots 4.0a and 40b through which the pole 
face ends of the pole pieces 4 and 5 extend. 0 
A CrOSS slot 40c connecting the two slots 4.0a and 
49b is also provided for preventing the circula 
tion of eddy currents in the plate 40. The di 
mensions of the slotS 4.0a and 40b are substan 
tially greater than the cross-sectional dimensions i5 
of the pole face ends of the pole pieces 4 and 
f5 So that relatively large air gaps are provided 
between the adjacent surfaces of the pole pieces 
and the plate 40. By virtue of this arrangement, 
the coupling between the magnetic circuit of the 20 
magnetic field structure and the plate 40 is ex 
tremely loose and the production of eddy cur 
rents in the plate is substantially prevented. 
The ear piece 4, which, in conjunction. With 

the diaphragm. 3, defines a resonating chamber 25 
adjacent the Outer surface of the diaphragm, is 
provided with a centrally disposed opening 5 
through which sound waves are transmitted from 
the resonating chamber to the exterior of the de 
vice. The ear piece 4 is also provided with a go 
projecting ... annular portion 52 having a smooth 
upper Surface Which is adapted to cooperate With 
the oppositely disposed lower surface of the an 
nular ring portion 2 of the housing to clamp 
the peripheral edge of the diaphragm 3 there- as 
between. The clamping surfaces of the two an 
nular portions f2 and 52 are so formed that the 
peripheral edge of the diaphragm 3 is clamped 
therebetween with uniform pressure at all points 
around the outer circumference of the diaphragm. 0 
Preferably, the dimensions of the outer resonat 
ing chamber and of the passage 5 are so pro 
portioned that the natural period of vibration of 
the chamber occurs at approximately 2,700 cycles 
per second, whereby the response of the moving 45 
System is materially enhanced at frequencies lying 
Within the band extending from 2,400 to 2,800 
cycles per Second. To achieve this greater re 
Sponse in the frequency band indicated, it has 
been found that the following dimensions for the 
resonating chamber and the passage 5? are satis 
factory: 

Inches 
Outer diameter of chamber adjacent 
diaphragm---------------------------- 1.688 sess 

Maximum depth of chamber------------- 0.033 
Diameter of passage 5----------------- 0.250 
Depth of passage 5--------------------- 0.051 
In constructing the device described above, 

the terminal member 27 is first mounted upon 
the housing f in the manner explained previous 
ly, and the extensions 4a and 5a of the pole 
pieces 4 and 5 are inserted through the open 
ings 9 and 20, respectively. The last-mentioned 
operation is performed with the windings is and 

fully assembled on the pole pieces 4 and 5. 
After the pole piece extensions a and 5a have 
been inserted through the openings 9 and 22, 
the magnet member 8, which is at this time de 
magnetized, is forced between the adjacent op- 70 
posite side Surfaces of the pole piece extensions, 
and the extensions are pressed toward each other 
to bring the inner surfaces thereof into firm en 
gagement with the pole faces of the magnet 
member 8. Simultaneously, the projections i4b .75 
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and 5b of the pole pieces 4 and 5 are pressed 
against the bottom Wall of the housing 0. While 
the above-mentioned forces are acting upon the 
pole pieces f4 and 5, the rivets 36 and 3 are 
inserted through the openings provided in the 
housing 0 and the pole pieces, and the ends 
thereof are flattened in the usual manner, there 
by rigidly to mount the field structure upon the 
housing 0. Also, while the above-mentioned 
forces are being exerted upon the pole pieces f: 
and F5, the upstanding corner portions of the 
pole piece extensions 4a and 5a are bent over 
against the beveled corners 8a and 8 of the 
magnet member f8. After the field structure as 
sembly is completed in the manner just described, 
the diaphragm assembly is mounted upon the 
rim of the cup-shaped housing it. To this end, 
the inner plate 40 is forced within the Siaugly 
engaging side walls of the annular ring 2 to a but 
against the ledge formed by the lower surface 
of the housing flange . This operation is per 
formed with the flat annular ring 45 mounted 
upon the plate 40, and during the performance 
thereof the pole face ends of the pole pieces 
and 5 pass through the slots 4a and 46b pro 
vided in the plate 40. The inner plate 49 is 
rigidly held within the annular portion 2 of the 
housing ) by staking the inter Surface of the 
ring portion 2 at spaced points around the cir 
cumference thereof in a Well-known manner. 
Also, a Sealed joint is provided between the plate 
49 and the pole face ends of the pole pieces 4 
and 5 by pouring an insulating compound, such, 
for example, as Bakelite cennent, through the 
spaces between the side walls of the slots 40a and 
40b and the side surfaces of the pole pieces 3 
and 5, thereby to insure that the damping 
chamber shall only be connected with the interior 
of the housing ?o by Way of the restricted pas 
sage 46 described above. The next step in the 
construction of the device is to clamp the dia 
phragm 3 between the clamping surfaces of the 
two ring portions 2 and 52 projecting respec 
tively from the housing 0 and the ear piece 4. 
While the diaphragm is clamped in position, the 
retaining ring 43 with the annular ring 42 in 
serted therein is telescoped over the ear piece 4 
until the flanged portion 43a thereof engages the 
tapered Surface of the ear piece 4, following 
which the rim of the retaining ring 43 is bent 
over as indicated at 43b to engage the underside 
of the flanged portion of the housing 8. 
The final Step in the construction of the device 

is that of magnetizing the magnet member 8. 
To this end, and as best shown in Fig. 6, the as 
sembled device is positioned SO that the magnet 
member f3 lies between the poles 53a and 53b of 
an electromagnet 53 having its Winding 54 cor 
nected through the contacts of a circuit breaker 
55 to a direct current Source, not shown, but hav 
ing its positive and negative terminals connected 
to the terminals 56. in order to expedite the 
magnetizing Operation, the poles 53a and 53b of 
the magnet 53 are provided with cut-away por 
tions 57a and 57b within which the legs of the 
U-shaped contact member 27 and the heads of 
the rivets 3ia and 30 b are adapted to extend. By 
this arrangement, the pole piece extensions 4a 
and 5a may be brought into close proximity with 
the pole faces of the poles 53b and 53a, respec 
tively, So that a minimum flux leakage occurs. 
When the magnet member 8 is fully magnetized, 
the last step in the construction of the device is 
completed and the device is ready for use. 
In the operation of the device constructed and 
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arranged in the manner set forth above, an at 
tractive force is normally exerted upon the dia 
phragm 3 by virtue of the fux produced in the 
magnetic field structure by the magnet member 
f8. Due to the length of the air gap 33, the mag 
net member 8 is not short-circuited and a Sub 
stantial portion of the flux traverses the dia 
phragm 3. When incoming signal currents 
traverse the voice coil windings 6 and , the 
steady state flux is increased and decreased in the 
usual manner in accordance with the undula 
tions of the signal currents. The change in the 
flux traversing the pole pieces f4 and 5 causes 
induced voltages to be developed in the closely 
coupled conductive housing 0 and the results 
ing circulating currents cause back electromotive 
forces to be developed which oppose the flux 
changes in the usual manner. Thus, the reluc 
tance of the portion of the magnetic circuit con 
prising the permanent magnet 8 and the pole 
piece extensions 4a and 5a is effectively in 
creased so that the greater portion of the alter 
nating component of the flux traverses the auxil 
iary path described above and comprising the 
pole piece projections 4b and 5b and does not 
link with the housing 0. As a result, only a 
Small portion of the signal current energy is dis 
sipated as hysteresis and eddy current losses in 
the housing 0. The variations in the flux 
traversing the diaphragm 3 causes this diar 
phragm to vibrate in the usual manner so that 
sound Waves are transmitted by Way. Of the 
opening 5 to the exterior of the ear piece 4 and 
the provision of the inner damping chamber de 
fined by the plate 46 prevents an excessive re 
sponse of the diaphragm 3 at frequencies ap 
proaching the natural frequency of vibration of 
the diaphragm. Also, the provision of the re 
sonating chamber defined by the ear piece 4 
enhances the response of the moving System at 
frequencies in the upper portion of the Operating 
range. Thus, a Substantially flat response char 
acteristic typifying good fidelity of reproduction 
is obtained. 
While there has been desc1ribed What is at 

present considered to be the preferred embodi 
ment of the invention, it Will be understood that 
various modifications may be made therein, and 
it is intended to cover in the appended claims 
all such modifications as fall Within the true 
spirit and scope of the invention. 

I claim: - - - 

1. A sound translating device comprising a sub 
stantially non-magnetic and electrically conduc 
tive frame, a magnetic field structure mounted 
on said frame, said frame being inductively cou 
pled to the magnetic circuit of said structure, 
and means comprising Said frame for preventing 
at least a portion of the alternating component 
of flux which is developed during operation of 
Said device from linking with said frame. 

2. A Sound translating device comprising a 
non-magnetic and electrically conductive frame, 
a magnetic field structure mounted upon said 
frame and comprising a magnetic circuit includi 
ing two paths, one of Said paths including a 
permanent Inagnet, Said frame being inductively 

- coupled to the magnetic circuit of said structure, 
and means comprising said frame for causing 
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the predominant portion of the alternating com- 70 
ponent of flux which is developed during opera 
tion of said device to traverse the other of said 
paths. . . . . 

3. A sound translating device comprising a sub 
stantially non-magnetic and electrically conduc 
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tive frame, a diaphragm, a magnetic field struc 
ture mounted on said frame and comprising a 
pair of pole pieces arranged to cooperate With 
said diaphragm to provide a substantially closed 
magnetic circuit, said frame being arranged to 
encircle at least one of said pole pieces, thereby 
to affect a short-circuited conductor inductively 
coupled to said magnetic circuit, and means con 
prising said frame and a relatively low-reluctance 
auxiliary flux path extending between Said pole 
pieces for preventing at least a portion of the 
alternating component of flux which is developed 
during operation of said device from linking With 
Said frame. 

4. A sound translating device comprising a sub 
stantially non-magnetic and electrically conduc 
tive frame, a diaphragm, a magnetic field struc 
ture mounted on said frame and comprising a 
pair of pole pieces arranged to cooperate with 
said diaphragm to provide a substantially closed 
magnetic circuit, said frame being arranged to 
encircle at least one of said pole pieces, thereby 
to affect a short-circuited conductor inductively 
coupled to said magnetic circuit, said pole pieces 
having projections extending toward each other 
and separated by an air gap to provide an aux 
iliary flux path between said pole pieces, and 
means comprising said frame and said auxiliary 
flux path for preventing at least a portion of the 
alternating component of flux which is developed 
during operation of said device from linking With 
said frame. 

5. A sound translating device comprising a sub 
stantially non-magnetic and electrically conduc 
tive frame having a pair of openings therein, a 
magnetic field structure mounted on said frame 
and comprising pole pieces having extensions 
projecting through said openings and a perma 
nent magnet secured between said extensions on 
one side of said frame, a diaphragm positioned 
on the other side of said frame, said pole pieces 
and said permanent nagnet being arranged to 
cooperate with said diaphragm to provide a Sub 
stantially closed magnetic circuit which is in 
ductively coupled to said frame, and means COrn 
prising said frame and a relatively low-reluctance 
auxiliary flux path extending between said pole 
pieces on said other side of said frame for pre 
wenting at least a portion of the alternating con 
ponent of flux which is developed during opera 
tion of said device from linking with said frame. 

6. A sound translating device comprising a Sub 
stantially non-magnetic and electrically conduc 
tive frame having a pair of openings therein, a 
magnetic field structure mounted on said frame 
and comprising pole pieces having extensions 
projecting through Said openings and a perma 
nent magnet Secured between said extensions on 
One side of Said frame, a diaphragm positioned 
On the other side of said frame, said pole pieces 
and said permanent magnet being arranged to 
Cooperate With Said diaphragm to provide a Sub 
Stantially closed magnetic circuit which is in 
ductively coupled to said frame, said pole pieces 
having projections extending toward each other 
and separated by an air gap to provide an aux 
iliary flux path between said pole pieces on said 
other side of said frame, and means comprising 
Said frame and said auxiliary flux path for pre 
venting at least a portion of the alternating com 
ponent of flux which is developed during opera 
tion of Said device from linking with said frame. 

7. A sound translating device comprising a sub 
stantially non-magnetic and electrically conduc 
tive frame having a pair of openings therein, a 

5 
magnetic field structure mounted on Said frame 
and comprising pole pieces having extensions 
projecting through said openings and a perma 
nent magnet secured between Said extensions on 
one side of said frame, a diaphragm positioned 
on the other side of said frame, said pole pieces 
and said permanent magnet being arranged to 
cooperate with said diaphragm to provide a Sub 
stantially closed magnetic circuit which is in 
ductively coupled to said frame, said pole pieces 
having projections extending toward e2,ch other 
and separated by an air gap to provide an aux 
iliary flux path between said pole pieces. On Said 
other side of said frame, the length of Said air 
gap being so proportioned that a Substantial 
amount of the steady state flux traversing Said 
magnetic circuit and produced by said magnet 
traverses said diaphragm, and means compris 
ing said frame and said auxiliary flux path for 
shunting a portion of the alternating component 
of flux which is developed during operation of 
said device away from said pole piece extensions 
and said magnet. 

8. A sound translating device comprising a sub 
Stantially non-magnetic and electrically conduc 
tive housing having a pair of openings therein, a 
magnetic field structure mounted on Said housing 
and comprising pole pieces having extensions pro 
jecting through said openings and inductively 
Coupled to said housing, a permanent magnet 
mounted between said pole piece extensions on 
the outside of said housing, and means compris 
ing said housing for preventing at least a portion 
of the alternating component of flux which is de 
veloped during operation of Said device from link 
ing with said permanent magnet. 

9. A Sound translating device Comprising a Sub 
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stantially non-magnetic and electrically conduc 
tive housing having a pair of openings therein, a 
magnetic field structure mounted on said housing 
and Comprising pole pieces having extensions pro 
jecting through said openings and inductively 
Coupled to Said housing, said pole pieces having 
projections extending toward each other and Sep 
arated by a gap to provide an auxiliary flux path 
between Said pole pieces within said housing, a 
permanent magnet mounted between said pole 
piece extensions on the outside of said housing, 
and means comprising said housing and said 
auxiliary flux path for preventing at least a por 
tion of the alternating component of flux Which 
is developed during operation of said device from 
linking With Said permanent magnet. 

10. A Sound translating device comprising a 
substantially, non-magnetic and electrically con 
ductive housing having a pair of openings therein, 
a magnetic field structure comprising pole pieces 
having extensions projecting through said open 
ings and inductively coupled to Said housing, said 
pole pieces having projections extending toward 
each other and Separated by a gap to provide an 
auxiliary flux path between said pole pieces with 
in Said housing, means securing said pole piece 
projections to said housing to provide a rigid 
a SSembly, a permanent magnet mounted between 
Said pole piece extensions on the outside of said 
housing, and means comprising said housing and 
Said auxiliary flux path for preventing at least a 
portion of the alternating component of fix 
which is developed during operation of Said device 
from linking with said permanent magnet. 

il. A Sound translating device comprising a 
Substantially non-magnetic housing having a pair 
of Openings therein, a magnetic field structure 
mounted on Said housing, and comprising pole 
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pieces having extensions projecting through said 
openings, a permanent magnet having beveled 
corners, and means comprising portions of said 
pole piece extensions bent over to engage the 
beveled corners of said permanent magnet for 
rigidly mounting said permanent magnet be 
tween said pole piece extensions on the outside 
of Said housing. 

12. A Sound translating device comprising a 
Substantially non-magnetic housing having a pair 
Of Openings therein, a magnetic field Structure 
mounted on said housing and comprising pole 
pieces having extensions projecting through said 
openings, a permanent magnet having beveled 
corners, means comprising portions of said pole 
piece extensions bent over to engage the beveled 
Corners of Said permanent magnet for rigidly 
mounting said permanent magnet between said 
pole piece extensions on the Outside of Said hous 

20 ing, and a substantially U-shaped contact member 
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having legs straddling said permanent magnet 
and secured to said housing on the outside thereof, 

13. A sound translating device comprising a 
substantially non-magnetic housing having a pair 
of openings therein, a magnetic field strugture 
mounted on Said housing and comprising pole 
pieces having extensions projecting through said 
openings, a permanent magnet mounted between 
Said pole piece extensions on the outside of said 
housing, and a substantially U-shaped contact 
member having legs Straddling said magnet and 
Secured to Said housing on the outside thereof. 

14. In the construction of a sound translating 
device of the form comprising a magnetic field 
structure including a permanent magnet member 
and pole pieces at least one of which is provided 
with a winding, a housing for said winding and 
said pole pieces, and a diaphragm structure; the 
method of making said device which comprises 

2,205,669 
the steps of arranging said field structure on said 
housing With said magnet member disposed ex 
teriorly of said housing and with said winding 
and said pole pieces disposed interiorly of said 
housing, arranging said diaphragm structure on 
Said housing to provide a substantially sealed 
chamber enclosing said winding and said pole 
pieces, all before said magnet member is magne 
tized, thereby to prevent magnetic particles from 
being attracted to said field structure during the 
foregoing steps, and then introducing said mag 
net member in a magnetic field, thereby to mag 
netize said magnet member. 

15. In the construction of a sound translating 
device of the form comprising a magnetic field 
structure including pole pieces having windings 
thereon and provided with extensions adapted to 
receive a permanent magnet member therebe 
tWeen, a cup-shaped housing provided with open 
ings for receiving said pole piece extensions, and a 
diaphragm structure; the method of making said 
device which comprises the steps of inserting said 
pole piece extensions through said openings so 
that they project exteriorly of said housing, posi 
tioning said magnet member exteriorly of said 
housing and between said pole piece extensions, 
securing said magnet member between said pole 
piece extensions, securing said pole pieces to said 
housing, arranging Said diaphragm structure on 
said housing to provide a substantially sealed 
chamber enclosing Said windings and said pole 
pieces, all before said magnet member is mag 
netized, thereby to prevent magnetic particles 
from being attracted to said field structure dur 
ing the foregoing steps, and then introducing 
said magnet member in a magnetic field, thereby 
to magnetize said magnet member. 

HAROLD C. PYE. 
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