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This invention relates to signal translating
devices, particularly to microphones or similar
devices intended to translate sound into electric
current or periodic current to sound.

5 My invention is principally intended for ap-
plication to signal translating devices which do
not employ s horn and certain aspects of the
invention are of more value in connection with
microphones that with telephone receivers.

10 It is an object of my invention to provide a
microphone in which the diaphragm shall be
ghielded effectively from all sounds except those
directed toward it from certain angles.

It is a further object of my invention to pro-

15 vide such shielding means so arranged that it
shall not cause material restoring forces upon the
diaphragm.

This result involves providing a passage from
the shielded side of the diaphragm to the open

20 8ir through which air pressures may be relieved
but in which sound waves are attenuated. The
means for attenuating the sound waves in said
passage tend also to prevent resonance within
the shielding device.

25 The response of the signal transiating device
at different frequencies should either be uniform

30 nected. If the vibrating system possesses a nat-
ural period, within the range of frequencies over
which the device is to be used, a corresponding
irregularity will be present in the relation be-
tweenfrequencyandresponse
One way of avoiding such irregularity is to de-
signthevlbmﬁngsystemtohsveanahnalpe—
riod below the lowest frequency with which the
be used; for example, with a micro-
phoneorlondspeakerthenatumpenodott.he
40 vibrating system may advantageously be below

8.

Itisafurtherobjectofthlsinvenﬁontopro-
45 vide means for so mounting a light, rigid dia-

Itisafurtherobjectofthlsmvenuontopro-
vide means for accurately guiding the movement
of the diaphragm without incidentally producing
the effect either of stiffness or of damping, the

58 accurate guidance of the diaphragm being par-

(CL 179—-115.5)

ticularly useful when it is mechanically con-
nected to a coil moving in an air gap and having
small clearance,

I provide a flexible member for connecting the

‘small end of the cone to its support, which mem- 5

ber can be made out of sheet material by punch-
ing or similar operation, shall be small enough
to readily be included within the small end of
the cone and flexible enough to avoid inducing
undesired effects upon the vibrating system. It 10
is also contemplated that the support for the
small end of the cone shall be at the center of
one pole piece of the magnetic circuit.

Other objects of my invention and details of
the structure will be clear from the following 15
description and the accompanying drawing, in
which

Fig. 1 is a view, in longitudinal section, of a
microphone embodying my invention,

'Fig. 2 is a section upon the line XI—II of Fig. 1, 20

Fig. 3 1s a section, upon a larger scale, of the’

‘diaphragm and coil, and

Fig. 4 is a plan, upon a still larger scale, of
the flexible supporting member for the small end
of the diaphragm. 25

The translating device includes a magnet,
which may be either a permanent magnet or an
electromagnet. The magnet shown comprises a
central core [, a winding 2 and an enclosing cup
or shell 3, which is secured to the core 1. 30

At the other end a cover 4 is provided having
good magnetic connection to the shell 3.

The cover 4 has a central opening § into which
extends the reduced end 6 of the central core
f. The cover 4 and the reduced end 6 thus con- 35
stitute pole pieces for the magnetic circuit and
the space between them constitutes an annular
air gap. The surfaces adjacent to the air gap
may be plated with conducting material as indi-
cated at 7 and 8. 40

For example, the surfaces may be copper
plated. The purpose of this plating is explained
in my copending application, Serial No. 52,268,
filed August 25, 1925, now Patent No. 1,691,243 of
November 13, 1928, and assigned to the Westing- 45
house Electric & Manufacturing Company.

The magnet is surrounded by a casing 1 sup-
ported from the shell 3 by brackets (2 and 13.
One end of the casing has an opening 14, pref-
erably supplied with a screen 15. The brackets 50
13 at the other end of the casing support a collar
16 to which is secured by cementing, clamping or
in any other suitable manner, an annular piece
17 of flexible material, such as kid. The casing
{1 has an opening {8 adjacent to the collar I8. 55
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ment, afford means of delivering current to or re-
ceiving potential from the coil 24.

The coil having been wound upon a mandrel
and so positioned that the edge of the coil en-
gages the edge 23 of the collar 22, the coil,
collar and cone are treated with the binder which
is allowed to solidify with the parts in this posi-
tion. As a consequence, the coil and cone are
united into one rigid body.

The small end of the diaphragm is occupied by
& disk or open-work member 26 which may be of
celluloid, paper or any other suitable material and

‘may be secured in place by the binder during the

same operation. As shown in Fig. 4, the flexible
member 28 has a central opening 27, which is
intended to receive a screw 28, by which the
member 28 is secured upon a standard 30,
mounted centrally of the pole piece 8.

The member 28 comprises a number of rings 29,
between which connected tongues or links 3i
extend. The links 3| divide the spaces between
the rings into arcuate openings 32. The links 31
are so arranged that the central part of each
opening is opposite a link separating two of open-
ings in the next row. There is thus provided a
connection between the screw 28 and the small
end of the conical dlaphragm which is very flexi-
ble at right angles to the plane of the disk 26

to use very small clearances. At the same time,

-the guide member 2§, because it ylelds readily

parallel to the axis of the coil, does not intro-
duce any substantial damping, or sufficient re-
storing force to affect the results obtained.

In the operation of the device, current through
the winding 2 produces s magnetic flux across
the air gap. If currents be produced in the coil
24, the coil will be reciprocated because of this
flux and will, therefore, agitate the conical dia-

24 will be reciprocated in the magnetic fleld of
the core | and, voltages will be induced in said
coll. When operated according to the first meth-
od, the apparatus is suitable either for a tele-
phone receiver or a loud speaker. With the sec-
ond method of operation, it constitutes a micro-

5

apparatus functions as a micro-

. the
.loundenterlnzt.heopen!nzlland_un-

]

At higher frequencies, the diaphragm tends to
set up vibrations of the air within the casing, to
which the space within the casing is resonant, but
the presence of the felt tends fo prevent any
resonant action. The presence of the felt also
tends to prevent sound which impinges upon the
screen I8 from affecting the diaphragm.

During the movement of the diaphragm, the
annular support 17 is flexed but, as this support
is not rigid it exerts no substantial restoring effect
upon the diaphragm, but serves merely to prevent
the diaphragm from traveling too far. The sup-
porting member 26 acts similarly upon the small
end of the diaphragm.

Although I have described in detail, a single
specific structure, it will be obvious to those
skilled in the art that many modifications may
be made without departing from the spirit of
my invention. I, therefore, do not intend any
limitations except those expressed by the claims
or necessitated by the prior art.

I claim as my invention:

1. In a signal translating device, a conical dia-
phragm, an annular support adjacent the large
end thereof, a support adjacent the small end
thereof, and flexible connections between each
of said supports and the diaphragm, and an elec-
tromagnetic system mechanically connected to
the smallest section of the cone by a connection
to said cone separate from said flexible connec-
tions.

2. In a diaphragm support, a standard, a flex-
ible member secured to and surrounding said
standard, said flexible member comprising a sheet
having arcuate openings therein, and radially-
extending portions between said openings.

3. A connecting member for use in a signal
translating device, said member comprising a
sheet having arcuate openings therein and pre-
senting low resistance to flexure and high re-
sistance to other distortion.

4. In a signal-translating device, a conical dia-

- phragm, a colil support at the small end there-

of, and a cementitious bond uniting a coil with
said support, said bond, when first applied, com-
prising an ingredient having a solvent action on
sald support.

5. In a signal-translating device, a conical dia-
phragm, a ring cemented thereto at the small

end thereof, & coil, and cementitious binding ma-

terial for rigidly securing said coil to said ring
and the turns of said coil together, said binding
material, when first applied, comprising an ingre-
dient having a solvent action on said ring.

6. In a signal-tranglating device, & conical
paper diaphragm, a flexible non-resillent annu-
lar mounting supporting the large end of said
diaphragm, a centrally-supported open-work disk
supporting the small end of said diaphragm, a

10

16

30

-38

50

70

76




10

15

70

20,155

ring cemented to sald disk, said cofl and
the amall end of said diaphragm and a magnetic
comprising an air gap within which said

the ne and the casing and a screen at
theotherendoftheudngforretﬂninzssld

sald pole-pieces, a standard carried by the other
pole-piece, a conical diaphragm, and flexible sup-
porting members at the ends of said diaphragm,

one member being supported by said brackets and .

the other member by said standard. .

9. A sound reproducer for voice and music
oompmmgahousinghavmganopenmglnone
face thereof, a stiff vibratile diaphragm mount-
ed in said housing and having one side exposed
directly to unconfined air through said opening
and having the other side exposed only to air
within said housing, said housing having an
opening of substantial area in back of said dia-
phragm and sald opening being covered with a
layer of sound-absorbing material and means
for supporting and driving said diaphragm, com-
prising an electromagnetic unit. .

10. A sound reproducer for voice and music
comprising a housing having an opening in one
face thereof, a stiff conical diaphragm supported
at its center and having one side exposed di-
rectly to unconfined air and having the other
side exposed only to air within said housing, said
housing having an opening of substantial area
in back of said diaphragm, and said opening
being covered by a sound filter, and means for
driving said diaphragm. ’

11. A sound reproducer for voice and music,
comprising a housing having an opening in one
face thereof, a stiff, vibrattle, conical diaphragm
having its concave side exposed directly to un-
confined air, and having its convex side exposed
only to air within said housing, said housing hav-
ing an opening of substantial area in back of said
diaphragm and sald opening being covered with
a layer of sound-absorbing material, and means
for supporting and driving said diaphragm com-
prising an electromagnetic unit.

12. A sound reproducer for voice and music,
comprising a housing having an opening in one
face thereof, a stiff vibratile, conical diaphragm
having one side exposed directly to unconfined
air through said opening and having the other
side exposed only to air within said housing, said
housing having an opening of substantial area
In back of said diaphragm and said opening be-
ing covered with sound-absorbing material, and
means for driving sald diaphragm.

13. A sound reproducer for voice and music,
comprising a housing having an opening on one
face thereof, a stiff, vibratile diaphragm mount-
ed In said housing, and having one side directly
exposed to unconfined air through said opening,
and having the other side exposed only to air
within said housing, said housing having an
opening of substantial area in back of said dia-

. phragm and a sound filter interposed between

({]

sald opening of substantial area and sald dia-
phragm, and electromagnetic means for driv-
ing said diaphragm.

3

14, A sound reprdducer for voice and music
comprising a housing having an opening in -one
face thereof, a stiff, vibratile diaphragm mounted

'insaldhouslnzandhavlnzones!deexpoaeddl-

rectly to unconfined air through said opening and
having the other side exposed only to air within
sald housing, said housing having an opening of
substantial area In back of sald diaphragm and
said opening being covered with a layer of felt-
like material and electromagnetic means for driv-
ing said diaphragm. i

15. A sound reproducer for voice and music,
comprising a housing having an opening in one
face thereof, a stiff, vibratile, conical diaphragm
mounted in said housing and having one side ex-
posed directly to unconfined air through said
opening, and having the other side exposed only
to air within said housing, said housing having an
opening of substantial area in back of sald dia-

10
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phragm and said opening being covered with a 20

layer of sound-absorbing material, and electro-
magnetic means for driving said diaphragm.

16. A sound reproducer for voice and music,
comprising & housing having an opening in one
face thereof, a stiff, vibratile diaphragm mounted
in said housing and having one side exposed di-
rectly to unconfined air through said opening, and
having the other side exposed only to air within
sald housing, said housing having an opening of
substantial area in back of said diaphragm and
said opening being covered with a layer of sound-
absorbing material so arranged that the sound
radiated from the last-mentioned side of said di-
aphragm does not substantially exceed & small
part of the sound radiated from said first side
for most of the speech and music frequency range

and electromagnetic means for driving said di-

aphragm, o

17. A sound reproducer for voice and music,
comprising a housing having an opening in one
face thereof, a stiff, vibratile, conical diaphragm
mounted in said housing and having its concave
side exposed directly to unconfined air through
sald opening, and having its convex side exposed
only to air within said housing, said housing hav-
ing an opening of substantial ares in back of said
diaphragm and said opening being covered with
a layer of sound-absorbing material so arranged
as to absorb a substantial amount of the sound
radiated from sald convex side and an electro-
magnetic means for driving said diaphragm.

18. A sound reproducer for voice and music,
comprising a housing having an opening in one
face thereof, a stiff, vibratile, conical diaphragm,
mounted in said housing and having one side ex-

‘posed directly to unconfined air through said

opening and having its convex side exposed only

to air within said housing, said housing having -

an opening communicating with the rear of said
diaphragm, said opening being of substantial area
and covered with a layer of sound-absorbing ma-
terial so arranged as to absorb a substantial
amount of the sound radiated from said convex
side and electromagnetic means for driving said
diaphragm.

19. A sound reproducer for -voice and music,
comprising a housing having an opening in one
face thereof, a stiff, vibratile, conical diaphragm
supported at its center, and mounted within said
housing and having its concave side exposed di-
rectly to unconfined air through said opening
and having its convex side exposed only to air

- conflned within said housing, said housing hav-

ing an opening of substantial area communicat-
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ing with the convex side of said diaphragm and
said opening being covered with a layer of sound-
absorbing material so arranged as to absorb a
substantial amount of the sound radiated from
said convex side and electromagnetic means for
driving said diaphragm.

20. A sound reproducer for voice and music,
ocomprising a cabinet having an opening in one
wall thereof, a stiff vibratile diaphragm posi-
tioned within said cabinet at said opening in such
manner as to have one side thereof exposed di-
rectly to unconfined air, and said cabinet having
an opening behind said diaphragm, said opening
being covered with a layer of sound absorbing
material, and electromagnetic means for driving
said diaphragm.

21. A sound -reproducer for voice and music,
comprising a cabinet having an opening in one
wall thereof, a stiff vibratile conical diaphragm
positioned within said cabinet at said opening
and having one side thereof exposed to uncon-
fined air, said cabinet having an opening behind
said diaphragm, said opening being covered with
a layer of sound absorbing material, means for
preventing circulation of air from one side of said
diaphragm to the other within said cabinet, and
means for driving said diaphragm.

22. The combination of a support, a dilaphragm,
and a member connected between sald support
and said diaphragm and provided with overlap-
ping staggered slots.

23. The combination of a support a diaphra.zm
and a member connected between said support
and said diaphragm and provided with overlap-
ping staggered slots substantially parallel with
the periphery of said diaphragm.

24, In a diaphragm support, a standard, a flex-
ible member secured to and surrounding said
standard, said flexible member comprising a sheet
having openings bounded by curved edges there-
in and radially-extending portions between said
o .
25. In a diaphragm support, a standard, a flex-
ible member secured to and surrounding said
standard, said flexible member comprising a sheet
having arcuate openings therein, and narrow ex-
tending portions between said openings.

26. In a diaphragm support, a standard, a flex-
ible member secured to and surrounding said
standard, said fiexible member comprising a sheet
having openings bounded by curved edges there-
in, and narrow extending portions between said
openings.

90,155

27. In a sound translating instrument, a casing
having a front and rear opening therein, an
acoustic diaphragm within the casing and having
one of its sides facing said front opening, and
& porous packing interposed between the other
udeofthedhphrumsndtheotheropenmm
the casing.

28, msmdmmlaunslmtmmznt s casing
having openings in opposite walls, an acoustic
diaphragm within the casing and having one of
its sides facing the opening in one of said walls

‘and a porous packing interposed between the other

side of the diaphragm and the other opening in
the casing.

29. In a sound translating instrument, a cas-
ing having a front and rear opening, an acoustic
diaphragm within the casing and having one of
its sides facing one of said openings, and a sound
filter within sald casing and interposed between

the other side of said diaphragm and the other

of sald openings.

" 30. An acoustic device comprising, in combina-
tion, a convex diaphragm, a cylinder secured to
said diaphragm on the convex side thereof, a
voice coil on said cylinder, and a flexible suspen-
sion secured thereto and to a support, said sus-
pension being in the form of a multiplicity of
concentric rings having radial connecting strips,
and saild strips being offset outwardly.

31. In an electro-acoustic translating device,
a magnetic structure, a stiff conical diaphragm
flexibly supported therefrom, a porous packing
exposed to the atmosphere and surroundng the
rear of said diaphragm out of contact therewith
and shielding from sounds the side of the dia-
phragm towards said magnetic structure.

32. In an electro-acoustic translating device, a
magnetic structure, a stiff conical diaphragm flex-
ibly supported therefrom, a porous packing ex-
posed to the atmosphere and substantially entirely
surrounding sald magnetic structure and shield-
ing from sounds the side of the diaphragm to-
wards said magnetic structure, and means for
preventing said packing from contacting said dia-
phragm.

33. In a signal translating device, a conical
diaphragm, an annular support adjacent the large
end thereof, a support adjacent the small end
thereof, and flexible connections between each of

10
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said supports and the diaphragm, and a coil en- gg

tirely located at the small end of the cone.
CLINTON R. HANNA.




