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This invention relates to transducers, and, more
particularly, is concerned with improvements in
dynamiec-type microphones and loud speakers.

Dynamic-type {ransducers, including micro-
phones and loud speakers, are old and well known,

(CL 179-~115.5)

particularly applicabie to the construction of g
dynamic-type microphone which may be subject
to particularly severe jars as occasloned; for ex-

- ample, by dropping the microphone. Accordingly,

and have been employed in many capacities. .

However, it has always been a problem fo con-
struct apparatus of this type so that the parts
could be readily assembled, or disassembled for
repair. ‘
one has ever provided means for positively hold-
ing the pole pieces of a dynamic type transducer
in accurate alignment with each other in g struc-
ture which can be readily assembled and disas-
sembled. As a result, operation failuves of dy-
_namie transducers have occurred when the frans-
ducer is subjected to shocks or jars ususlly becatse
the pole pieces move out of alignment and pre-
vent free movement of the voice coil therebetween.

It is the general object of my inveniion {o avoid
and overcome the foregoing and cother difficulties
‘of and obJectlons to known transducers by the
provision of ah improved, readily assembled and
d1sassemb1ed dynamic transducer in which the
pole pieces are held in accurate alignment even
under the most severe jars and impacts,

Another object of my invention is the pro-
vision of an improved transducer of the type de-
scribed which is relatively inexpensive to manu-
facture, and in which maintenance and repair are
substantially eliminated.

The foregoing objects of my invention, and
other objects which will become apparent as the
description proceeds, are achieved by the pro-
vision of a transducer assembly including a dia-
pharagm, g helical coil carried by the diaphragm,
a magnet, a pole piece carried by one.end of the

-magnet and extending inside of the coil; a pole
piece carried by the other end of the magnet and
extending to a position to surround the oubside
of the coil, and non-magnetic means extending
between the pole pieces and holding them in fized
alignment with each other,

For g better understanding of my invention ref-
ererice should be had to the accompanying draw-
ing in which Fig. 1 is a vertical cross sectional view
of one embodiment of an improved transducer in-
corporating the principles of my invention; Fig.'2
is a plan view of the transducer illustrated in Fig.
1 with the diaphragm and clamp ring removed;
and Fig. 3 is a horizontal cross sectional view

- taken substantially on line III—III of Fig. 2.

Although the principles of my invention are
broadly epplicable to the production of trans-
ducers of various types and characters, they are

Furthermore, so far as I am aware, no
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I have elected to illustrate my invention, and I
will so describe it, in conjunction with a dynamxc-
type microphone.

More particularly, and having refe1ence to the
drawing, the numera] §8 indicates a flexible dia-
phragm supporting a helical coil of wire {3, usu-
ally called the voice coil. The edge of the dia-
phragm {8 is normally supported by a plurality
of insulating washers {4 clamped together by a
ring 16 which is ordinarily secured by suitable
means to the casing (not shown) of the micro-
phone.

The ring {8 also serves to hold the diaphragm
19 in fixed relation to a dise {8 of magnetic ma-
terial which serves as a pole piece and which is
provided with a central cpening closely receiving
and surrounding the coil {12 but not interfering .
with the free movement of the coil and diaphragm
i8. Thus, the disc {8 comprises the outside pole
piece. Secured to the pole piece disc 18, as by
brazing or welding 20 is & U-shaped pole frame 22.

The pole frame 22 receives a magne$, ordi-
narily of the permanent siug type, as indicated
by the numeral 24, The other end of the magnet
24 supports g pole picce 26 which is adapted o
extend freely inside of, but in closely adjacent
relation o the coil 12. The inside pole piece 2§is
preferably circular in shape so that together with
the outside pole piece disc i8 a small ring shaped
space is provided for the mevement of the coil {2
between oppositely charged pole pieces. Non-

-magnetic means, such as & brass screw 28, are pro-
_vided to secure the magnet 24 to the bottom of the

base of the pole frame 2% and to simultaneously
fasten the inside pole piece 28 in position on the

-end of the magnet adjacent the diaphragm 8.

In accordance with the principles of my inven-
tion, I provide means between the outside pole
piece 18 and the inside pole piece 26 to accurately
hold the pole pieces in proper alignment af all
times even though the microphone is subjected to
very severe shock or impact. In the form of my
invention illustrated these means comprise a ring
33 of non-magnetic material, for example brass,’
which is brazed or otherwise fastened to the in-
side or the bottom of the pole piece disc {8. The
ring 30, as best seen in Fig. 3, is provided at its
bottom with a plurality of inwardly directed lugs
22 which have a sliding or pressfit with thatl por-
tion of the inside pole picce 28 just below the end
received within the coil {2, To facilitate assembly




2
the diameter of the end of the inside pole plece
- 26 received within the coil {2 may be made slightly
smaller than the diameter of the portion of the
pole piece engaging with the lugs 32.

The non-magnetic ring 36 with associated lugs
82 thereof provides a very rigid support between
the inside pole piece 26 and the outside pole piece
dise 18 so that even very severe jJars do not impalir
-the alignment of the pole pieces or the operation
of the microphone. The spaces between the lugs
32 and the ring 30 provides openings for venting
out any air tending to be trapped and compressed
by the diaphragm {0 during vibrations thereof in
the use of the microphone. I provide means for
slightly damping the flow of air through the vent
openings and also serving to seal off the entire
space on the inside of the diaphragm {6 and
around the coil 12 so that no dust or other foreign
matter will work into this space. This is achieved
by the provision of a ring or gasket 34 of felt po-
sitioned around the pole piece 28 and immedigtely
beneath and closing the vent openings between
the lugs 32. The gasket ring 34 of felt is received

upon a shoulder formed on the pole piece 28, and
the assembly may include a paper or other in-
sulating washer 28.

From the foregoing it will he recognized that r,he
various objects of my invention have been
achieved by the provision of relatively simple and
inexpensive apparatus of the dynamic transducer
type. My improved apparatus cen take without
operation failure very severe knocking around and
the inside and outside pole pieces are at all times
accurately and positively aligned with each other.
This is achieved without any sacriflce in the ease
of assembly or disassembly of parts. For exampie,
in the assembly of the parts the U-shaped pole
frame 22 is first welded, brazed or otherwise fas-
tened to the pole plece (8, and, thereafter, the ring
30 is brazed or fastened in properly aligned rela-
tion on the bottom of the pole piece disc 18.
Sometimes, it is more convenient to secure the ring
30 to the pole piece disc I8 prior tc fastening the
U-shaped pole frame 22 thereto. In any event, it
s thereafter a simple matter to position the felt
gasket 34 and insulating washer 88 over the inside

pele piece 26 and to drop or move the inside pole
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10

20

2,395,186
‘and is merely the reverse of the procedure just de-

scribed. Preferably, I provide an additional lock-
ing of the base of the magnet 24 with respect to
the U-shaped pole frame 22 by the use of cel-

- lulose cement or other suitable means, such as in-

dicated by the numeral 43, and I may even dip
the screw 28 in a suitable cement before the as-
sembly operation so that after the screw 28 has
been fastened in place and the cement has set the
entire assembly is of particularly rigid and rugged
character.

While in accordance with the patent statutes, I
have in detail illustrated and described one emn-
bodiment of my invention, it is to be particularly
understood that I am not to be limited thereto or
thereby, but that the scope of my invention is de-
fined in the appended ciaims.

Iclaim: -

1. In a dynamic type transducer, a diaphragm,
a voice coil carried by the diaphragm, a permanent
magnet, an inside pole plece carried by one end
of the magnet, said pole piece having a portion of
reduced diameter extending inside of the voice
coil, and & portion adjacent the magnet of sub-
stantially the diameter of the magnet and pro-
viding a shoulder, an outside pole plece carried
by the other end of the magnet and extending toa -

" position surrounding the outside of the voice cofl,

non-magnetic means brased to the outside pole
piece and extending into engagement with the re-
duced diameter of the inside piece and spaced
from the shoulder thereof, said means holding the
pole pieces in fixed alignment with each other,
said non-magnetic means having air vent open-
ings assoclated therewith, and a felt washer posi-
tioned between the non-magnetic means and the
shoulder of the inside pole piece for damping the
flow of air through the air vent openings.

. 2. In a dynamic type transducer, & diaphragm,
a voice coil carried by the diaphragm, a perma-

- nent magnet, an inside pole piece carried by one

45

piece into the ring 30 until the lugs 32 engage with .

the portion of the pole plece 26 immediately be-~
low that actually extending inside of the coil 2.
Now the magnet 24 is slipped laterally into the U-
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shaped pole frame 22 between the flat base of the -

frame and the inside pole piece 26 and the screw

28 is passed through suitable holés in the bottom -

of the pole frame 22 and in the magnet 24 and is

screwed into & tapped opening in the inside pole.

piece 26 so as to secure the entire pole piece as-
sembly and magnet together. The diaphragm {0,
coil 12, washers i4, and ring (6 are incorporated
in the assembly when the assembly is mounted in
the microphone case,

65

end of the magnet, said pole piece having a por-
tion of reduced diameter extending inside of the
voice coil, and a portion adjacent the magnet of
substantiglly the diameter of the magnet and pro-
viding a shoulder, an outside pole piece carried by
the other end of the magnet and extending to a
position surrounding the outside of the voice coil,
non-magnetic screw means securing the inside
and outside pole pieces to the magnet, cement for
locking the screw means in position, non-mag-
netic means fastened to the outside pole piece and
extending into supporting engagement with the
reduced diameter of the inside pole piece and
spaced from the shoulder thereof, said last-named

~ non-magnetic means having accurately-shaped

The disassembling opera- 60
tion is just as simple as the assembling operation

air vent openings one wall of which is defined by
the inside pole piece, and a felt washer positioned
between the last-named non-magnetic means and
the shoulder for damping the flow of air through
the air vent openings.

STEPHEN B. COLLINS,



