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UNITED STATES 

2,164,157 

PATENT OFFICE 
2,164,157 

ACOUSTIC DEVICE 
Edward P. Kennedy, Berwyn, Ill., assignor to 

Electrical Research Products, Inc., New York, 
N. Y., a corporation of Delaware 
Application July 11, 1936, Seria No. 90,065 

13 Claims. 

The invention relates to acoustic devices, and 
more particularly to ribbon microphones. 
An object of the invention is to improve the 

structure and performance of ribbon micro 
phones. 
A feature of the invention comprises providing 

a plurality of magnetic air-gaps for a conductive 
ribbon diaphragm. 
Another feature of the invention comprises a 

resilient support for each end of a ribbon dia phragm. 
A further feature comprises providing a rib 

bon microphone with air-gaps arranged to pre 
sent a Substantially cross-shaped appearance 
and in which ribbon diaphragm means is dis posed. 

Still another feature comprises a combination 
of a carrier member, pole-piece members there 
On, and permanent magnets secured together by 
a clamping band. 
Other and further features will be apparent 

from the description hereinafter. 
A more complete understanding of the inven 

tion will be obtained from the detailed description 
which follows, taken in conjunction with the ap 
pended drawings, wherein: 

Fig. 1 is a front elevational View of a ribbon 
microphone embodying the invention; 

Fig. 2 is a sectional view of the device of Fig. 1 
along the line 2-2 thereof; 

Fig. 3 is a fragmentary rear view of the device 
of Fig. 1; 

Fig. 4 shows circuit connections for the rib 
bons of the microphone of Fig. 1; 

Fig. 5 is a perspective exploded view of a por 
tion of the magnetic structure of the microphone 
of Fig. 1; 

Fig. 6 is a front view of a fragment of the rib 
bon microphone of Fig. 1, with modified supports 
for the ribbon diaphragms; 

Fig. 7 is a sectional view of the device of Fig. 6 
along the line 7-7; 

Fig. 8 shows in enlarged perspective the angu 
lar or wishbone ribbon Support of Figs. 6 and 7; 

Fig. 9 is a front elevational view of a modifica 
tion of the device of Fig. 1; 

Fig. 10 is a cross-sectional view of the device 
of Fig. 9 along the line 0-0 thereof; 

Fig. 11 is a fragmentary rear view of the de 
vice of Fig. 9; 

Fig. 12 shows circuit connections for the rib 
bon diaphragm of the device of Fig. 9; 

Fig. 13 is a perspective exploded view of a por 
tion of the magnetic structure of the microphone 
of Fig. 9; 

(C. 179-115,5) 
Fig. 14 is a top plan view of another embodi 

ment of the invention; 
Fig. 15 is a cross-sectional view of the device 

of Fig. 14 along the line 5-5 thereof; and 
Fig. 16 shows the circuit connections for the 

ribbon diaphragm of the device of Fig. 14. 
The acoustic device of Figs. 1 to 5 is a ribbon 

microphone 20 comprising four U or horseshoe 
permanent magnets 2, for example, of cobalt 
Steel, in cross formation, with a pair of N poles 
and a pair of S poles adjacent and two pairs 
of N-S poles Spaced apart by non-magnetic 
Spacer members 22, which may be of aluminum. 
These Spacers are fastened to a substantially an 
nular plate 23 in any suitable manner, for ex 
ample, by Screws 24, and together with the mag 
nets, are held in position by the retaining and 
clamping frame or annulus 25. Pole-piece mem 
bers 26, 27, 28, 29 of magnetic iron, supported 
by the plate 23 and Secured thereto in any suit 
able manner, for instance, by screws 30, are 
mounted adjacent the pole-ends of the magnets 
and define magnetic air-gaps 3, 32 which are 
arranged in Substantially intersecting arrange 
ment to present a croSS-Shaped appearance. A 
pair of ribbon diaphragms 33, 34 of transversely 
Corrugated, thin, narrow strip duralumin are 
disposed in the air-gaps, being Supported at their 
ends in members or blocks 35, of a resilient ma 
terial, such as rubber. The members 35 are dis 
posed in the recesses 36 of supports 37 mounted 
on studs 38 that thread into the pole-piece mem 
bers. Alternatively, as shown by Figs. 6 to 8, 
the ribbon diaphragms may be supported at their 
ends in resilient members 39, which may be of 
rubber, positioned in recesses 40 at the apices 
of angular or wishbone springs 4 secured to sup 
ports 42 mounted on the studs 38. The ribbons 
may be tuned to or made to have a fundamental 
frequency different from each other. As shown 
by Fig. 4, the ribbons may be connected in series 
arrangement and coupled to an amplifier through 
an auto-transformer 43. If desired, the ribbon 
may be of greater thickness than is the present 
practice in ribbon microphones, the ribbon being 
compressed endWays to overcome its normal 
rigidity. 
The acoustic device of Figs. 9 to 13 is similar 

in some respects to the device of Figs. 1 to 8, 
like parts having corresponding reference char 
acters. The ribbon diaphragms 33, 34 are con 
nected at their mid-portions to form a single 
cross-shaped structure mounted in the magnetic 
air-gaps 50 defined by the pole-piece members 
44, 45. As shown by Fig. 12, the ribbons are cou 
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pled to an amplifier (not shown) through a trans 
former 46, the ends of the ribbons being connect 
ed to the primary windings 47, 48 of the trans 
former. 
The acoustic device of Figs. 14 and 15 is a mod 

ification of the invention and comprises a shell 
or case 49 containing a magnet structure 5, held 
therein by any suitable means, for example, the 
clamp 52 and screws 53, and having a magnetic 
air-gap 54. A light, corrugated metallic ribbon 
conductor 55 is disposed in the air-gap, the spaced 
ends 56 of the conductor being brought out to 
terminals 57 and the conductor being supported 
by the radial corrugated flexible arms 58 that 
are secured to the rim 59 of the case 49 by clamp 
ing plates 60 and screws 6 . Equally spaced 
slots 62, for the passage of the arms 58 and the 
conductor ends, are provided in the outer pole 
63 of the poles 63, 64 defining the air-gap, and 
divide the outer pole into arcuate portions. The 
slits 65 in the Supporting arms and the Space 66 
between the conductor ends may be covered by 
thin silk tissue 67. If desired, a Square magnet 
Structure may be used, providing. a rectangular 
air-gap in which the ribbon diaphragm in the 
form of a hollow square is supported at each cor 
ner by flexible arms, such as 4 or 58. Fig. 16 
shows how the ribbon diaphragm may be coupled 
to an amplifier (not shown) through an auto 
transformer 68. 
While this invention has been disclosed with 

reference to specific. embodiments thereof, it will. 
be understood that it is not limited thereto but 
by the scope of the appended claims only. 
What is claimed is: 
1. A microphone comprising a Cross-shaped 

conductive ribbon diaphragm and magnet struc 
ture defining air-gaps therefor. 

2. A microphone comprising a one-piece Con 
ductive ribbon-like diaphragm having a central 
elongated portion, and laterally projecting por 
tions, and means defining magnetic air-gaps for 
each of said portions. 

3. A microphone comprising a first conductive 
ribbon diaphragm, a Second conductive ribbon 
diaphragm adjacent said first diaphragm but dis 
posed at an angle thereto, and a single magnetic 
structure defining air-gaps for said diaphragms, 
Said diaphragms being at right angles, and to 
gether forming across-shaped surface. 

4. A microphone comprising a conductive rib-. 
bon diaphragm, magnetic means defining an air 
gap in which said diaphragm is positioned, and 
means at each end of said ribbon for supporting 
it in said air-gap, said means comprising a can 
tilever spring member. With a block of resilient 
material Secured to its free end, and the end of 
the ribbon being Secured to said block, 

5. A microphone comprising means defining 
magnetic air-gaps in substantially intersecting 
relation, and conductive ribbon diaphragm means 
in said air-gaps. 

6. A microphone comprising a magnetic struc 
ture having an air-gap, a ribbon diaphragm in 
Said air-gap, and a metallic Spring member, at 
each end of Said diaphragm for supporting it, 
each of said members being angular in shape and 
being recessed at its apex to receive the end of 
the ribbon diaphragm. 

2,164,157 
7. A microphone comprising a magnetic struc 

ture having an air-gap, a ribbon diaphragm in 
said air-gap and a metallic spring member at 
each end of said diaphragm for supporting it, 
each of said members being angular in shape and 
being recessed at its apex to receive a body of 
resilient material with the end of the diaphragm 
Secured to said body. 

8. In combination, a plate member, a plurality 
of pole-piece members. On said plate member 
Spaced to define substantially croSS-shaped air 
gaps, a plurality of magnets having pole por 
tions engaging with said pole-piece members, and 
means engaging said magnets for clamping Said 
magnets and members together. . 

9. In combination, a plate member, a plural 
ity of pairs of parallel pole-piece members se 
cured to said plate member and Spaced to de 
fine Substantially croSS-shaped air-gaps, a plu 
rality of U-shaped permanent magnets with their 
pole portions in engagement With said pole-piece 
members, and a band member engaging with the 
magnets and clamping the magnets and pole 
piece members together. 

10. In combination, a plate member, a plu 
rality of pairs of parallel pole-piece members Se 
cured to said plate member, one member of each 
pair being in angular relation to an adjacent 
member of another pair to define substantially 
cross-shaped air-gaps, a plurality of magnets 
having pole portions engaging with said pole 
piece members, ribbon diaphragm means disposed 
in Said air-gaps, means on Said pole-piece mem 
bers for Supporting said ribbon diaphragm, and 
means engaging said magnets for clamping Said ..., 
magnets and members together. 

11. A microphone comprising an annular plate 
member, a plurality of pairs of parallel pole 
piece members secured to said plate member, one 
member of each pair being in angular relation : 
to an adjacent member of another pair to define 
Substantially cross-shaped air-gaps, conductive 
ribbon diaphragm means disposed in said air 
gaps, means on said pole-piece members for sup 
porting Said diaphragm means, a plurality of 
U-shaped permanent magnets with their pole por 
tions in engagement with said pole members, and 
an annular member engaging with said magnets 
and clamping them and said members together. 

12. In combination, a carrier member, spaced ; 
pairs of parallel-pole-piece members secured to 
Said carrier member, each member of a parallel 
pole-piece pair being paired in angular. relation 
With an adjacent member of another parallel 
pair, to form a plurality of air-gaps, radially-ar 
ranged with respect to a common center, a per 
manent magnet for each pair of parallel-pole 
piece members, each magnet having two pole 
portions, each pole portion engaging a pole-piece 
member and means engaging said magnets for : 
clamping Said magnetS and pole-piece members 
together. - 

13. The combination as claimed in the pre 
ceding claim including ribbon diaphragm means 
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in Said air-gaps, and means on said pole-piece 65 
member's for Supporting said diaphragm means. 

EDWARD P. KENNEDY. 


