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This invention relates to an acoustic device 
and more particularly to the driving mecha 
nism thereof. 
An object of the invention is to change the 

magnitude of the force applied to the dia 
phragm from that of the force supplied by 
the driving mechanism. This has been ac 
complished by providing a connecting link 
arranged at an acute angle to the direction of 
the normal movement of the diaphragn, said 
connecting link including a flexible portion 
and an inflexible portion so that the magni 
tude of the force applied to the connecting 
link is different from the magnitude of the 
force applied to the diaphragm. 
Another object of this invention is to pro 

vide a connecting link having a flexible por 
tion and an inflexible portion. This has been 
accomplished by forming a portion of the 
link into a substantially U-shaped cross sec 
tional area whereby the flexing of said 
formed portion is prevented. 
Another object of this invention is to re 

duce the cost of the connecting driving mech 
anism without sacrificing its performance. 
This has been accomplished by providing a 
single flexible connecting link which is used 
instead of the conventional leverage mecha 
nism used in changing the magnitude of the 
force in the conventional speakers. As is 
well known this leverage mechanism requires 
usually at least three movable parts and a 
support for the one that is fulcrumed. From 
this it can be readily seen that the number of 
parts has been reduced, without sacrificing 
eficiency of the device. This results in a sav 
ing in material, labor, time, parts and costs. 

E. objects and advantages of the 
present invention will be apparent from the 
following description, reference being had to 
the accompanying drawings, wherein a pre 
ferred embodiment of one form of the present 
invention is clearly shown. 

in the drawings: 
Fig.1 represents a cross section through an 

acoustic device. 
Fig. 1a is a sectional view taken on the line 

1a-1a of Fig. 1. 
Fig. 2 is a sectional view, drawn to a larger 

scale and taken on the line 2-2 of Fig. 1. 
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Fig. 3 is a sectional view taken on the line 
3-3 of Fig. 1, showing a cross-sectional view 
of the connecting link. 

Fig. 4 discloses a fragmentary view of the 
connecting link, taken in the direction of the is 
arrow 4 in Fig. 3. 

Fig. 5 is a diagrammatic view of the con 
necting link in two positions the imaginary 
and the resulting or true movements of four 
important points being shown in approxi- to 
mately the right direction. 

Referring to the drawings, a permanent 
magnet 12, secured to a frame or a radio 
chasis (not shown) in any suitable manner, 
supports a housing 14, which is fastened to is 
the permanent magnet 12 and properly 
spaced therefrom by the studs 16, threaded at 
one end into the permanent magnet 12 as at 
17. The free lengths of the studs 16 project 
through the interposed spacing members 18 to 
while the locking nuts 20 are threaded upon 
the studs 16 and secured against loosening by 
the lock washers 22. 
The housing 14 is provided with a flanged 

portion or rim 24 which serves as a support 5 
for a tone damping felt cone 26, which rests 
against the inner conical surface of the hous 
ing 14, a flared portion 28 of a reproducing 
cone or diaphragm 30 and a ring-like clamp 
ing member 32 of suitable form, which co- 80 
operates with the rim 24 to clamp the flared 
portion 28 of the diaphragm 30 and the 
stretched outer periphery of the felt cone 26. 
A plurality of screws 34, projecting through 
holes of the ring 32, the flared portion 28 of 85 
the diaphragm 30, the felt cone 26 and the 
rim 24 of the housing 14, receives locking nuts 
36 which are secured by the lock washers 38, 
thus supplying the necessary pressure to pro 
duce enough friction between the supported 90 
parts 32, 30 and 26 and the supporting rim 
24 to hold these members in a relatively rigid 
relation. 

Referring particularly to Figs. 1 and 2, the 
driver or driving mechanism includes the per 
manent magnet 12 having the two poles 40 
and 42 that have attached thereto in any 
suitable manner the pole pieces 44 and 46, re 
spectively, which are made of magnetizable 
material and have secured thereto by screws 100 
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52 or any other fastener brackets 48 and 50, 
respectively, of non-magnetizable material 
and suitable shape. The brackets 48 and 50 
hold the speech coil supporting members 54 
and 56 in the right position, each of which 
carries exactly half of the speech coils but of 
opposite polarity. An armature 58 is welded 
or otherwise fastened to a flexible cross bar 
60 between the two speech coil supports 54 
and 56 and projects through a central open 
ing of these two supports 54 and 56 and be 
tween the innermost ends 45 and 47 of the 
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pole pieces 44 and 46, respectively. Each end 
of the cross bar 60 is adjustably fastened to 
the brackets 48 and 50 respectively by screws 
63 as clearly shown in Fig.1a. The crossbar 
itself is actually twisted in its middle portion 
for allowing the armature 58 to oscillate be 
tween the said innermost ends 45 and 47 of the 
pole pieces 44 and 46, respectively, so as to 
actuate the diaphragm through the connect 
ing link 64. The armature 58 is immersed in 
a magnetic field such that the force acting on 
one end of the armature is opposite in direc 

'tion to the force acting upon the other end 
when the speech coil is energized. This 
causes, the armature 58 to oscillate about the 
pivot in one plane only, but in either direc 
tion, depending upon the direction of flow 

80 of the exciting current in the coils. The dif 
ferent polarities on the ends of the armature 
58 aid each other in oscillating the armature. 

It must be clearly understood that the above 
described driver as well as the diaphragm 
with the housing could be of any other well 
known type, each of these members per se. 
not forming part of my invention. 
In order to have the proper acoustic repro 

duction it is sometimes necessary to change 
- the relative magnitude of the force moving 

the diaphragm with respect to the magnitude 
of the force moving the armature, so as to pro 
duce the desired ratio of amplitudes between 
the high and low frequency audio tones or 
signals as is well known to those skilled in 
the art. Magnitude of force as used in the 
specification and claims refers to the distance 
through which the driving end of the arma 
ture is displaced or the distance through 
which the apex of the cone travels as the 
case may be. . . . . . . 
The following description relates to a de 

50 

magnitude of the foregoing magnitude of 
forces that represents my invention. 

Riveted to or otherwise secured to the 
armature 58 is the one flexible end 62 of a 
connecting link 64, the other flexible end 66 
of the link 64 is secured to the center of a 
spider 68, cemented or otherwise secured to 
the diaphragm 30. A screw 70 passing 
through members 66, 67, spider 68 and the 
diaphragm 30 cooperates with a nut 72 to 
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hold all of these parts in a relatively fixed. 
position. The end 66 may be attached to the 

part of certain length bent into a U-shaped or 

and, second, the point B has to follow an eva 
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diaphragm in any other suitable manner, 
however. 
In order to prevent a sidewise movement of 

the cone a flexible member 76 having one end 
attached at 78 to the housing 14 and the other 
end attached to the cone may be provided. 

Referring more particularly to Figs. 3 and 
4, the connecting link 64 also provides an in 
flexible portion 74 by simply having a wider 

semi-circular or any other shape which best 
insures inflexibility over the desired length. 
The two narrow flexible ends 62 and 66 of the 
link 64 may each be provided with a slot 76 to 
make these ends even more flexible. , - 

Referring now to Fig. 5, the point Econ 

the two pole pieces 44 and 46 are partly shown 
in section. The flexible ends a and b as well 
as the inflexible portion a are shown in full 
lines in the one, and in dot-and-dash lines in 
the other position. The imaginary and the 
true or resulting movements of four points 
A, B, C and D will now be analyzed. 

For the sake of analysis the arc through 
which the end of the armature moves will be 
considered a path. Then the horizontal com 
ponent R is only left, which is transmitted 
to the point B as K., if the flexible end a were 
rigid or inflexible. Since this enda is flex 
ible, an imaginary movement K, is resulting 
thereof, as, first, point B of the end a does 
not truly move horizontally the full amount 
of R or K1, due to the flexing of the enda, 
sive curve, also due to the flexing of the end 
a. The result is a movement Re, that is trans 
mitted to the point C as Ka by the inflexible 
portion c, As, however, the point D of the 
flexible end b can move in horizontal direc 
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stitutes the pivot for the armature 58 while 
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105 
tion only, the transmitted motion Ks causes 
the point C to follow an evasive path or curve, 
movement of the point C is therefore Rs, that 
is transmitted to the point Das K. by theim 
aginary inflexible end b. The end b however, 
itself is in reality a resultant of two compo 
nents. The one counteracts the horizontal 
movement of the point D due to a certain re 
sistance of the diaphragm against moving in. 
horizontal direction to either side, the other . 

vice that produces this desired change in the is a lateral component, due to the flexing of 
the end b, started at C and taken up by the 
flexing end b itself. The resultant in the 

which gives the component K. The resulting 
ll.0. 

being flexible, takes up a component Ks, that 
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diagram, however, is R. in horizontal direc 
ment of the diaphragm. . . . 
The diagram thus shows that the disposi 

tion of the described connecting member be 
tween the armature and the diaphragm pro 
duces the desired change in magnitude of the 
force applied to the link to that applied to 
the diaphragm. . . . 

It must be understood, however, that in the 

tion and constitutes the true horizontal move 
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four diagrams shown, all components that 
are affected by the flexibility of the two ends 
a and b can be drawn in an approximate di 
rection only, as the influence of flexibility 
does not readily allow a statical solution. 
A different ratio of the change of the mag 

nitude applied to the link to that supplied to 
the diaphragm can easily be made by simply 
changing the angle that the link forms with 
the axis of the cone or by changing the flex 
ibility of the two ends a and b, either by 
changing the width or length of the slots 66 
or the thickness of the flexible ends, or by 
changing the length of the two ends a and b. 
While the form of embodiment of the pres 

ent invention as herein disclosed, constitutes 
a preferred form, it is to be understood that 
other forms might be adopted, all coming 
within the scope of the claims which foll 
low. 
What is claimed is as follows: 
1. In an acoustic device, a movable dia 

phragm for reproducing sound, a driving 
mechanism for actuating said diaphragm 
and a link mechanism connecting said driv 
ing mechanism and said diaphragm, said link 
mechanism comprising a flexible member ar 
ranged at an acute angle with respect to the 
direction of the normal movement of the dia 
phragm, said link being so arranged as to 
flex upon being actuated, thereby changing 
the magnitude of the force delivered with re 
spect to the force applied. 

2. An acoustic device comprising in com 
bination, a frame, a diaphragm mounted in 
said frame, a driving mechanism and a flex 
ible link for connecting the driving mecha 
nism to the cone, said link being arranged at 
an acute angle with respect to the direction 
of movement of said diaphragm so as to 
change the magnitude of the output force of 
the link with respect to the magnitude of the 
input force due to the flexing and to the an 
gular arrangement of the link. 

8. An acoustic device comprising in com 
bination, a frame, a diaphragm mounted in 
said frame, a driving mechanism and a flex 
ible link for connecting the driving mecha 
nism to the diaphragm, said link delivering a 
force of a different magnitude from that ap 
plied to it due to the flexing of the link. 

4. An acoustic device for reproducing elec 
trical impulses comprising in combination, a 
frame, a cone diaphragm mounted in said 
frame, a driving mechanism for actuating 
said diaphragm in response to electrical im. 
pulses, and a flexible connecting link for con 
necting the driving mechanism to the dia 
phragm, said link being arranged at an acute 
angle with respect to the axis of said dia 
phragm so as to change the magnitude of 
the force delivered from that applied, said 
change resulting from a flexing of the link, 
and a flexible member for connecting the 
apex of the cone to the frame whereby the 

cone is actuated substantially along its axis. 
5. A connecting link for connecting the 

driving mechanism of an acoustic device to 
its diaphragm, said link including a slotted 
flexible portion and an inflexible portion. 

6. A mechanism for connecting the driv 
ing mechanism of an acoustic device to the 
diaphragm, said connecting mechanism in 
cluding a flexible link that alters the mag 
nitude of a force applied to the link with re 
spect to the magnitude of the force delivered. 

7. A connecting link for connecting the 
driving mechanism of an acoustic device to 
its diaphragm, said link including a flexible 
portion and an inflexible portion having a 
U-shaped cross-sectional area. 

8. A connecting link for connecting the 
driving mechanism of an acoustic device to 
its diaphragm, said link including an inflex 
ible portion having a U-shaped cross-see 
tional area and a flexible portion having a 
rectangular cross-sectional area. 

9. An acoustic device for reproducing elec 
trical impulses comprising in combination, a 
frame, a cone diaphragm mounted in said 
frame, a driving mechanism for actuating 
said diaphragm in response to electrical im 
pulses, a connecting device including a rigid 
part arranged at an acute angle with respect 
to the axis of said diaphragm, said rigid part 
having one end connected to the diaphragm 
and a part being flexibly arranged with re 
spect to said rigid part for connecting the 
other end thereof to said driving mechanism, 
and a flexible member for connecting the apex 
of the cone to the frame whereby the cone is 
actuated substantially along its axis. 

10. An acoustic device for reproducing 
electrical impulses comprising in combina 
tion, a frame, a cone diaphragm mounted in 
said frame, a driving mechanism for actuat 
ing said diaphragm in response to electrical 
impulses, a connecting device including a 
rigid part arranged at an acute angle with 
respect to the axis of said diaphragm, said 
rigid part having one end connected to said 
driving mechanism and a part being flexibly 
arranged with respect to said rigid part for 
connecting the other end thereof to said dia 
phragm, and a flexible member for connect 
ing the apex of the cone to the frame whereby 
the cone is actuated substantially along its 
aXS. 

11. An acoustic device for reproducing 
electrical impulses comprising in combina 
tion, a frame, a cone diaphragm mounted in 
said frame a driving mechanism for actuat 
ing said diaphragm in response to electrical 
impulses, a connecting device including a 
rigid intermediate part arranged at an acute 
angle with respect to the axis of said dia 
phragm, a part being flexibly arranged with 
respect to said intermediate part for connect 
ing the driving mechanism to one end of said 
intermediate link and a part for connecting 
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the diaphragm to the other end of said inter 
mediate part so as to deliver a different mag 
nitude of force to the diaphragm through 
said intermediate part than shall be imparted 
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from said driving mechanism to said inter 
mediate part, and a flexible member for con 
necting the apex of the cone to the frame 
whereby the cone is actuated substantially 
along its axis. - 

12. An acoustic device according to claim 
9 in which the rigid part is of U-shaped 
cross sectional area and the part which con 
nects the one end of said rigid part with: 
the driving mechanism of rectangular cross 
sectional shape. 

13. An acoustic device according to claim 
10 in which the rigid part is of U-shaped 
cross sectional area and the part which con 
nects the one end of said rigid part with the 

: diaphragm is of rectangular cross-sectional 
shape. . . . . 
In testimony whereof I hereto affix my 

JOHN D. SEABERT. 
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