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ABSTRACT OF THE DISCLOSURE 
A magnetic translator of the balanced armature type 

having magnetic material of opposite polarity on opposite 
sides of the armature for supplying magnetic ?ux to it. 
The armature has a ?xed end and a free end, and is 
provided with adjustment means at the ?xed’ end for 
varying the reluctance between the armature ?xed end 
and the magnetic material, thereby to adjust the steady 
magnetic ?ux passing lengthwise through the armature. 

Cross-reference to related application 

This is a continuation of application Ser. No. 680,753, 
?led Aug. 28, 1957. 

Background of the invention 

The present invention of concerned with magnetic 
transducers and other magnetic translating vdevices hav 
ing a movable armature, depending for operation on vari 
able gaps and variable magnetic fluxes, and thereby 
capable of translating mechanical to electrical energy or 
vice versa, and particularly with means of obtaining 
substantial, yet delicate and stable adjustments of the 
magnetic state of the movable armature in such a trans 
lator. 
High ef?ciency magnetic translators of the moving 

armature type generally employ a so-called balanced 
armature construction, in which the armature is intended 
to carry none of the steady polarizing ?ux except in the 
regions of the gaps, and to carry only signal flux in 
the other regions of the armature. It is highly desirable 
that the armature carry as little steady flux as possible 
along its magnetic signal axis or axes, in regions outside 
the gaps, because its cross-section must be small in order 
that the armature may flex with sufficient mechanical 
compliance and possess su?iciently low effective moving 
mass. Furthermore, in order to present sufficiently low 
reluctance to signal ?ux, the armature will usually be 
fabricated from one of the higher permeability materials, 
which generally have relatively low saturation inductions. 
The net result of these factors is that the armature is not 
well adapted to carry steady ?ux along a magnetic signal 
axis, because of the ready approach to saturation and 
the consequent severe loss of incremental permeability 
to signal ?ux. Although it is not intended that the arma 
ture carry steady ?ux along a magnetic signal axis in 
the balanced armature construction, in practice the 
armature generally has been required to do so to a 
considerable degree because of the dif?culty heretofore 
in obtaining a delicate and stable adjustment of the 
amount of such steady ?ux. The armature enters both 
?xed and variable gaps at its extremities, and in general 
the ideal is to have the steady magnetic potentials equal 
at these extremities so that the armature will not be 
forced to carry steady flux between them. Any residual 
mechanical misalignment of the armature in the gaps, 
which remains after fabrication of the unit, will destroy 
the equality of the magnetic potentials at the extremities 
of the armature, and will cause steady tlux to flow be 
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tween them, ‘when the magnets of the transducer are 
magnetized. This undesirable effect is further enhanced 
by the magnetic instability factor of a moving armature 
magnetic transducer, in which the magnetic forces on 
the armature due to unbalance cause further increase of 
mechanical misalignment and hence of magnetic un 
balance, until a stable but magni?ed misalignment and 
unbalance is reached. The increasing miniaturization of 
transducer assemblies requires in general that the dimen 
sions of all parts of the transducer be reduced, including 
the cross-section of the armature. As the size of certain 
types of transducer assemblies is reduced, e.g., micro 
phones, the sensitivity also tends to reduce. One of the 
important means of maintaining suf?ciently high sensi 
tivity of such magnetic transducers is to employ a mag 
netic instability factor as high as practicable. Hence the 
problem of obtaining a sufficiently low steady ?ux density 
in the armature of moving armature magnetic transducers 
is greatly accentuated by the process of miniaturization. 
The principal object of my invention is to provide 

means in a ‘balanced armature magnetic translator for 
adjusting accurately and permanently the magnetic state 
of the armature and hence of obtaining as close an ap 
proximation to magnetic balance as may be desired. 

It is often desirable to be able to perform an adjust 
ment of the type described above upon a complete 
transducer assembly in which the transducer unit is gen 
erally inaccessible from the exterior of the assembly. 
For example, the introduction of a transducer unit into 
an assembly may result in an appreciable magnetic un 
balance of the unit if the assembly contains of necessity 
other magnetic components in proximity to the unit. 
As another example, in the application of transducer as 
semblies of the sound generating type, it is sometimes 
necessary that the electrical coil of the transducer carry 
a direct current bias, and in this case the transducer units 
must of course be adjusted for a magnetic balance that 
depends upon the amount of bias current. If a large 
number of design-center bias currents are required on 
demand, it may be desirable in the interest of simplicity 
of production to fabricate transducer units balanced for 
an average value of bias current, and subsequently to 
perform on essentially complete transducer assemblies 
a further balancing adjustment for the particular design 
center bias current required. 
Hence as further object of my invention is to provide 

delicate and stable adjustment of the magnetic state of 
the moving armature of a magnetic transducer, in such 
form as may be readily used by manipulation from the 
exterior of a generally enclosed complete transducer as 
sembly. 

Summary of the invention 

These objects are accomplished in my invention by 
providing a readily adjustable flux of suitable polarity to 
the armature in the vicinity of a gap. Flux supplied in 
this manner to the armature divides into various paths 
in a quantitative way depending upon the reluctances of 
the various magnetic circuits involved, but in any case 
if the proper amount of ?ux can be delivered, the flux 
through the reed along its magnetic signal axis extend 
ing beyond the gap may ‘be brought to zero or to a 
de?nite value and polarity, the arbitrary ?ux initially 
present having been bucked out by a portion of the ?ux 
supplied externally to the gap region. 
The invention may be realized in a number of different 

ways. In one aspect, ?ux may be supplied to the arma 
ture in the vicinity of a gap by means of a magnetically 
permeable extension in and/ or extending beyond the gap 
region. In the second aspect, ?ux may be adjustably 
supplied to such an extension by various means. Pref 
erably however, in this second aspect of the invention, 
the extension itself serves as the adjusting means and is 
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plastically and permanently deformed, as by bending, in 
order to vary the reluctances of the various paths from 
the extension to other magnetic portions of the unit at 
differing magnetic potentials, and hence to vary the 
net r?ux to or from the extension. 

It is evident that the magnetically permeable extension 
need not be integral with the armature, but may be at 
tached to the armature in a variety of ways, or placed in 
magnetic proximity to the armature in or adjacent to a 
gap region. Furthermore, an extension need not extend 
in a gap region, but instead may extend from the arma 
ture over a region exterior, but adjacent, to a gap region. 
Again, it is evident that the extensions need not be bent, 
but may be made to present adjustable reluctances to the 
pole pieces or other soft magnetic portions of the unit 
by additional means, such as the interposition of movable 
and magnetically permeable wedges or blocks, or by the 
application of a controllable amount of an interposed 
coating or ?ller pigmented with ferromagnetic particles, 
or by other means accomplishing the same objective. Al 
ternatively, the magnetically permeable extension may be 
a portion of, or in ?xed relation to, a pole piece or other 
magnetic part of the unit. In this case the extension may 
be made to present an adjustable reluctance to the arma 
ture in the vicinity of a gap and hence to deliver an ad 
justable ?ux to this region, for example by bending the 
extension toward or from the armature. 

In one aspect the invention involves a magnetic trans 
lating device comprising an armature, a support for one 
end of the armature with the other end free to vibrate 
transversely of a predetermined plane, magnetic means 
for supplying magnetic flux to the armature including 
pieces of magnetic material having pole faces on opposite 
sides of said plane respectively and presenting said faces 
to the vibratory end of the armature, said means having 
surfaces of soft magnetic material of opposite magnetic 
polarity and variable means for varying the reluctances 
between said armature and said surfaces, the variable 
means comprising a magnetic flux conductor magnetically 
associated with the one end and extending along the plane. 
The reluctance variations may be accomplished, for ex 
ample, by varying the gaps between the conductor and 
the surfaces, whereby auxiliary ?ux may be adjustably 
supplied to vary the state of magnetic flux in the arma— 
ture. While the magnetic flux conductor may be a sepa 
rate piece of material, either touching the armature or 
juxtaposed thereto, preferably it is an integral part of 
the armature. 

In another aspect the invention involves a device com 
prising an armature having a ?xed portion and a portion 
vibrating transversely of a plane, means for supplying 
magnetic flux to the armature including a piece of mag 
netic material having a pole face on one side of the arma 
ture and presenting said face to said vibrating portion of 
the armature, said means also including a piece of soft 
magnetic material disposed on said same side of the 
armature and presenting a pole face to said ?xed portion 
of the armature across a gap, and a magnetic flux con 
ductor interposed between the armature and said second 
piece in the vicinity of said second face, the conductor 
being movable transversely of said plane to vary the 
state of magnetic flux in the armature. 

In another aspect the invention involves a translating 
device comprising an armature having a ?xed portion 
and a portion vibrating transversely of a plane, means 
for supplying magnetic ?ux to the armature including a 
piece of soft magnetic material disposed on one side of 
the armature and presenting a pole face to the ?xed 
portion of the armature across a gap, and a magnetic 
flux conductor extending from the armature in the vicin 
ity of the gap and movable transversely of said plane to 
ward and from the aforesaid piece of soft magnetic ma 
terial to vary the state of magnetic ?ux in the armature. 

In a more speci?c aspect the device includes two struc 
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4 
polarity, the structures being disposed on opposite sides 
of the armature respectively and presenting pole faces 
to the armature across air gaps or other gaps of relatively 
high magnetic reluctance, the magnetic ?ux conductor 
extending from the armature in the vicinity of the gaps. 

In a still more speci?c aspect of the invention the 
translating device comprises an armature, means for sup 
porting one end of the armature with the other end free 
to vibrate transversely of a predetermined plane, magnets 
extending lengthwise of the armature on the opposite 
sides thereof which are intersected by the aforesaid plane, 
the poles of the magnets being directed transversely of 
the plane in corresponding directions, and bridges of mag 
netic material substantially bridging the space between 
the poles of the magnets on opposite sides of the afore 
said plane respectively, the bridges presenting pole faces 
of opposite polarity to the aforesaid vibratory end, the 
armature having a tab projecting from said one end 
along said plane and extending between said bridges, the 
tab being bendable transversely of the plane toward 
either of the bridges. The armature is preferably formed 
of sheet material with the aforesaid tab projecting from 
one edge thereof. 

Description of the drawing 

1 is a plan view; 
2 is a left end view; 
3 is a side view; \ 
4 is a right end view; 
5 is an isometric view with parts broken away; 
6 is a similar view of a modi?cation; 
7 is a left end view of the modi?cation; 

FIG. 8 is a right end view of another modi?cation, and 
FIG. 9 is a plan view of the armature and adjustable 

means on FIG. 8. 

Description of the preferred embodiments. 

FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 

The particular embodiment of the invention shown in 
FIGS. 1 to 5 comprises a coil 1, which may for example 
be of the type disclosed and claimed in the copending 
application of Raymond W. Tibbetts, now Pat. No. 
2,988,804, issued June 20, 1961, an armature 2 extending 
through the opening in the coil, magnets 6 and 7 extending 
lengthwise of the armature on the opposite sides of the 
coil which are intersected by the plane of the armature, 
the poles of the magnets being directed transversely of 
the plane in corresponding directions as indicated by the 
letters N and S in FIGS. 2 and 4, and thin sheets 8 and 9 
of magnetic material substantially bridging the space be 
tween the poles of the magnets on opposite sides of the 
aforesaid plane respectively. While the coil may be 
mounted on one sheet only, as by adhesive, as illustrated 
the sheets are shaped to ?t the coil snugly and hold it in 
position. At each end of the sheets 8 and 9 converge 
toward the armature both laterally and longitudinally to 
central portions which parallel the armature in close 
juxtaposition thereto. At the right end (FIGS. 1 and 3) 
a nonmagnetic spacer 11 is interposed between each sheet 
and the armtaure and the parts are secured together by 
means of a screw 12 extending through opening 13. At 
the left end the armature is free to vibrate between the 
pole faces 14 and 16 (FIG. 2). To transfer vibration to 
or from the armature a yoke 17 straddles the armature 
and pinches it snugly therebetween, the yoke extending 
outwardly through an opening 18 in the sheet 8. At its 
anchored end the armature has ?exible tabs 19 and 20 
which may be bent toward one or the other of the sheets 
8 and 9. The ends of the coil may be connected to in~ 
sulated terminals 21. The sheets 8 and 9 may be secured 
to the magnets 6 and 7 or to the coil or to both by means 
of a suitable cement such as ?uid epoxy resin with an 
amine type hardener. 
The modi?cation shown in FIGS. 6 and 7 is similar 

to that shown in FIGS. 1 to 5 and corresponding parts 
are correspondingly designated. However, instead of the 
armature being T-shaped it is E-shaped, comprising a cen 
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tral portion 22 corresponding to the part 2 of the ?rst em 
bodiment, and end portions 23 and side portions 24. In 
stead of a single magnet on each side there are two mag 
nets 26 and 27 on opposite sides of each of the portions 
24 of the armature. As in the ?rst embodiment the poles 
of the magnets are directed transversely of the plane of 
the armature in corresponding directions as indicated by 
the letters N and S in FIG. 7. Tabs 29 and 30, correspond~ 
ing to tabs 19 and 20 in the ?rst embodiment, are located 
on the ends of the portions 24 of the E-shaped arma 
ture, the magnets 26 and 27 being shortened to provide a 
space between the sheets 8 and 9 so that each tab may be 
bent toward either sheet. 
The modi?cation shown in FIGS. 8 and 9 is similar 

to that shown in FIGS. 1 to 5 and corresponding parts 
are correspondingly designated. However, instead of the 
armature 31 being T-shaped, it is straight, and the flexible 
adjustment tabs 39 and 40, corresponding to tabs 19' and 
‘20, are provided on a separate leaf 32 resting on the end 
of the armature instead of being formed as an integral 
part thereof. Both leaf 32 and armature 31 have an open 
ing 33 therethrough, corresponding, to opening 13, to 
receive screw 12. 

In the course of adjustment of the unit of FIGS. 1 to 
5, subsequent to the assembly of the unit and the mag 
netization of the magnets 6 and 7, either or both of the 
tabs 19 and 20 are bent so as to approach more closely 
the adjacent surfaces of either sheet 8 or 9 as the need 
may be in order to adjust in the desired direction the 
steady ?ux through the armature along its magnetic signal 
axis, i.e., through the coil 1. By changing in this way the 
reluctances of the paths from the tabs 19 and 20* to the 
sheets 8 and 9, ‘which are at different and opposite mag 
netic potentials from the tabs 19 and 20, the net ?ux to 
the tabs 19 and 20 may be adjusted, and thereby the 
steady ?ux carried by the armature along its magnetic 
signal axis may be brought to zero as closely as may 
be desired, or may be brought to a predetermined value 
and polarity as may be desired. ‘The adjustment can be 
made readily and quickly, yet with great delicacy, and 
has proven to be extremely stable and permanent. 
An important feature of the present invention is that 

the tabs 19 and 20 work opposite to and have their pri 
mary magnetic flux collecting paths to the soft magnetic 
sheets 8 and 9. Thus the tabs may be applied to a paral 
lel vmagnetic circuit type unit such as shown in FIGS. 1 
to 5. Moreover, either of the tabs 19 and 20 can be made 
to collect ?ux of either sign depending upon the direc 
tion in which it is bent. When a tab is bent it increases 
the magnetic shunting effect on one side while it decreases 
the effect on the other side. In the modi?cation shown in 
FIGS. '6 and 7 either of the tabs 29 and 30, when bent, 
decreases the shunting effect on one magnet while si 
multaneously increasing the shunting effect on the other 
magnet of the magnet pair 26 and 27, with the result 
that the ?ux supplying capability of the magnet pair is 
not appreciably reduced by the adjustment. In the modi? 
cation shown'in FIGS. 8 and 9, bending of the tabs 39 
and 40 produces the same reluctance adjusting effect as 
does bending the tabs 19‘ and 20 in the unit of FIGS. 1 
to 5. 

I claim: . 

1. A magnetic translating device comprising an arma 
ture, a support for one end of the armature with the other 
end free to vibrate transversely of a predetermined plane, 
magnetic means for supplying magnetic ?ux to the arma 
ture including pieces of magnetic material having pole 
faces on opposite sides of said plane respectively and 
presenting said faces to the ‘vibratory end of the arma 
ture, said means having surfaces of soft magnetic mate 
rial of opposite magnetic polarity, and variable means for 
varying the reluctances between said armature and said 
surfaces, said variable means comprising a magnetic flux 
conductor magnetically associated with said one end and 
extending along said plane. 

2. A magnetic translating device comprising an el0n~ 
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gate armature, means for supporting one end of the arma 
ture with the other end free to vibrate transversely of a 
predetermined plane, magnets extending lengthwise of 
the armature on the opposite sides thereof which are 
intersected by said plane, the poles of the magnets being 
directed transversely of the plane in corresponding direc 
tions, and bridges of magnetic material substantially bridg 
ing the space between the poles of the magnets on op~ 
posite sides of said plane respectively, said bridges present 
ing pole faces of opposite polarity to said vibratory end, 
said armature having a tab projecting from said one end 
along said plane and extending between said bridges, the 
tab being bendable transversely of the plane toward either 
of said bridges. 

3. A magnetic translating device comprising an elon 
gate armature of sheet material, means for supporting one 
end of the armature with the other end free to vibrate 
transversely of the plane of the sheet material, magnets 
extending lengthwise of the armature on the opposite sides 
thereof which are intersected by said plane, the poles of 
the magnets being directed transversely of the plane in 
corresponding directions, and bridges of magnetic mate 
rial substantially bridging the space between the poles of 
the magnets on opposite sides of said plane respectively, 
said bridges presenting pole faces of opposite polarity to 
the opposite sides of said vibratory end, said armature 
having a tab associated with said one end and projecting 
from an edge thereof along said plane, the tab being bend 
able transversely of the plane toward either of said 
bridges. 

4. A magnetic translating device comprising an elon 
gate armature, means for supporting one end of the arma 
ture with the other end free to vibrate transversely of a 
predetermined plane, magnets extending lengthwise of 
the armature on the opposite sides thereof which are 
intersected by said plane, the poles of the magnets be 
ing directed transversely of the plane in corresponding 
directions, and bridges of magnetic material substantially 
bridging the space between the poles of the magnets on 
opposite sides of said plane respectively, said bridges 
presenting pole faces of opposite polarity to each of said 
ends, said ?rst end of the armature having a tab project 
ing therefrom along said plane and extending between 
said bridges, the tab being bendable transversely of the 
plane toward either of said bridges. 

5. A magnetic translating device comprising an elon 
gate armature of sheet material, means for supporting one 
end of the armature with the other end free to vibrate 
transversely of the plane of the sheet material, magnets 
extending lengthwise of the armature on the opposite 
sides thereof which are intersected by said plane, the 
poles of the magnets being directed transversely of the 
plane in corresponding directions, and bridges of mag 
netic material substantially bridging the space between the 
poles of the magnets on opposite sides of said plane 
respectively, said bridges presenting pole faces of op 
posite polarity to each of said ends, said ?rst end of the 
armature having a tab projecting from an edge thereof 
along said plane and extending between said bridges, the 
tab being bendable transversely of the plane toward either 
of said bridges. 

6. A magnetic translating device comprising an E 
shaped sheet of magnetic material, the middle arm form 
ing an armature which is free to vibrate transversely of 
the plane of the sheet material, magnets extending length 
wise of the armature on the opposite sides thereof and 
on opposite sides of each of the end arms of said E-shaped . 
sheet, the poles of the magnets being directed transversely 
of the plane in corresponding directions, and bridges of 
magnetic material substantially bridging the space be 
tween the poles of the magnets on opposite sides of said 
plane respectively, said bridges presenting pole faces of 
opposite polarity to the free end of the armature, the 
outer end of one of the end arms of the E-shaped sheet 
projecting along said plane beyond the corresponding end 
of the magnets between said bridges and being bendable 
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transversely of said plane toward either of said bridges, 
a part of said one end arm being ?xed. 

7. A transducer comprising an electromagnetic coil 
having an opening therethrough, an armature extending 
through said opening with a part projecting from each 
end of the coil, means for supporting one part, the other 
part being free to vibrate transversely of a plane contain 
ing the axis of the coil, magnets extending lengthwise of 
the armature on the opposite sides of the coil which are 
intersected by said plane, the poles of the magnets being 
directed transversely of the plane in corresponding direc 
tions, and bridges of magnetic material substantially 
bridging the space between the poles of the magnets on 
opposite sides of said plane respectively, said bridges and 
magnets substantially enclosing the coil, and said bridges 
presenting pole faces of opposite polarity to said other 
part of the armature, said armature having a tab project 
ing from said one part along said plane and extending be 
tween said bridges, the tab being bendable transversely 
of the plane toward either of said bridges. 

8. A magnetic translating device comprising an arma 
ture, a support for one end of the armature with the other 
end free to vibrate transversely of a predetermined plane, 
magnetic means for supplying magnetic ?ux to the arma 
ture including pieces of magnetic material having pole 
faces on opposite sides of said plane respectively and pre 
senting said faces to the vibratory end of the armature, 
said means having surfaces of soft magnetic material of 
opposite magnetic polarity, portions of the armature fac 
ing toward said surfaces to receive auxiliary magnetic 
?ux from said means through said surfaces, and variable 
means for varying the reluctances between said portions 
and said surfaces, said variable means comprising a mag 
netic flux conductor magnetically associated with said one 
end and extending along said plane. 

9. A magnetic translating device comprising an arma 
ture having a ?xed end and an end vibrating transversely 
of a plane, means for supplying magnetic flux to the 
armature including two structures of soft magnetic ma 
terial of opposite magnetic polarity disposed on oppo 
site sides of the armature respectively, and a magnetic 
?ux conductor associated with said ?xed end and extend 
ing from the armature along said plane between said 
structures and movable toward either of the structures to 
vary the state of magnetic ?ux in the armature. 

10. A magnetic translating device comprising an arma 
ture having a ?xed end and an end vibrating transversely 
of a plane, means for supplying magnetic flux to the 
armature including pole faces presented to the armature 
on opposite sides thereof respectively, said means also 
including two portions of soft magnetic material of op 
posite magnetic polarity, and a magnetic ?ux conductor 
associated with said ?xed end and extending from the 
armature along said plane in the vicinity of said faces 
and movable toward either of said portions to vary the 
state of magnetic ?ux in the armature. 

11. A magnetic translating device comprising an arma 
ture having a ?xed portion and a portion vibrating trans 
versely of a plane, means for supplying magnetic ?ux to 
the armature including a piece of magnetic material hav 
ing a pole face on one side of the armature and present 
ing said face to said vibrating portion of the armature, 
said means including also a piece of soft magnetic ma 
terial disposed on said same side of the armature and 
presenting a pole face to said ?xed portion of the arma 
ture across a gap, and a magnetic flux conductor inter~ 
posed between the armature and said second piece in the 
vicinity of said second face, the conductor being mov 
able transversely of said plane to vary the state of mag 
netic flux in the armature. 

12. A magnetic translating device comprising an arma 
ture having a ?xed portion and a portion vibrating trans 
versely of a plane, means for supplying magnetic flux 
to the armature including a piece of soft magnetic ma 
terial disposed on one side of the armature and present 
ing a pole face to the ?xed portion of the armature across 
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a gap, and a magnetic flux conductor interposed between 
the armature and piece in the vicinity of said gap, the 
conductor being movable transversely of said plane to 
vary the state of magnetic ?ux in the armature. 

13. A magnetic translating device comprising an arma 
ture having a ?xed portion and a portion vibrating trans 
versely of a plane, means for supplying magnetic flux 
to the armature including a piece of soft magnetic ma 
terial disposed on one side of the armature and present 
ing a pole face to the ?xed portion of the armature across 
a gap, and a magnetic flux conductor extending from the 
armature in the vicinity of said gap and movable trans 
versely of said plane toward and from said piece to vary 
the state of magnetic flux in the armature. 

14. An electromagnetic transducer comprising a mag 
net, a pole piece ?ux-conductively engaging each pole of 
the magnet, said pole pieces extending laterally of the 
magnet to form a nonmagnetic gap therebetween, an elon 
gated, flux-conductive, elastic armature, means clamp 
ing one end of said armature in nonmagnetic, spaced re 
lationship to the pole pieces in ?xed position in said gap 
so that the other end of said armature may vibrate in an 
other portion of said gap, there being a bending line be 
tween the clamp end and the vibratable end of the arma 
ture, and means for varying the reluctance between the 
tween the clamp end and the vibratable end of the arma 
ture. 

15. The electromagnetic transducer of claim 14 where 
in the reluctance varying means is a T-shaped armature 
with the clamped portion between the arms of the T which 
project laterally on both sides into the gap. 

16. An electromagnetic transducer comprising a mag 
net, a pole piece ?ux-conductively engaging each pole of 
the magnet, said pole pieces extending laterally of the 
magnet to form a nonmagnetic gap therebetween, an 
elongated, ?ux-conductive, elastic armature, means clamp 
ing one end of said‘armature in nonmagnetic, spaced rela 
tionship to the pole pieces in substantially ?xed position 
in said gap so that the other end of said armature may 
vibrate in another portion of said gap, and means for 
varying the reluctances between the armature and each 
_of the pole pieces in the portion of the gap at said one 
end of the armature. 

17. An electromagnetic transducer as in claim 16 where 
in the reluctance varying means is a wing integrally 
formed with the armature at said one end and which 
wing extends laterally thereof into the gap. 

18. An electromagnetic transducer as in claim 16 where 
in said armature is T-shaped and said one end is the por 
tion between the arms of the T, said reluctance varying 
means comprising the arms of the T which project later 
ally on both sides into the gap. 

19. An electromagnetic transducer comprising a magnet, 
a pole piece ?ux-conductively engaging each pole of the 
magnet, said pole pieces extending laterally of the magnet 
to form a nonmagnetic gap therebetween, an elongated, 
?ux-conductive armature positioned in said gap, a ?ux 
conductive leaf ?ux-conductively resting on one end of 
said armature and projecting laterally into the adjacent 
portion of the gap, a spacer of low ?ux conductivity posi 
tioned between said leaf and the adjacent pole piece, and 
a spacer of like material positioned between the armature 
and the other pole piece, said spacers, ?ux-conductive 
leaf, and armature being in a stack clamped between 
said pole pieces in a ?xed relationship so that the other 
end of the armature may vibrate in another portion of 
said gap. 

20. The electromagnetic transducer of claim 19 wherein 
the material of the leaf is not only ?ux-conductive but 
readily bendable. 

21. A magnetic translating device comprising an elon 
gate armature, means for supporting one end of the arma 
ture with the other end free to vibrate transversely of a 
predetermined plane, magnets extending lengthwise of the 
armature on the opposite sides thereof which are inter 
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sected by said plane, the poles of the magnets being di 
rected transversely of the plane in corresponding direc~ 
tions, and pole pieces of magnetic material having por 
tions extending between the poles of the magnets on op 
posite sides of said plane respectively, said pole pieces 
presenting pole faces of opposite polarity to said vibratory 
end, said armature having a tab projecting from said one 
end along said plane and extending between said pole 
pieces, the tab being bendable transversely of the plane 
toward either of said pole pieces. 

22. A magnetic translating device comprising a elongate 
armature, a support for one part of the armature with 
another part free to vibrate, a magnetically polarized 
structure presenting a pair of pole faces to the vibratable 
part of said armature, and means displaceable in either 
direction from a magnetically neutral position in a mag 
netic ?eld provided by said structure, said means con 
ducting ?ux to or from said one part of the armature and 
thereby permanently adjusting the magnetic ?ux passing 
lengthwise through said armature. 

23. A magnetic translating device comprising a pair of 
pole pieces with a space therebetween, means for creating 
a magnetic ?eld between said pole pieces, an armature 
between said pole pieces, and means for permanently ad 
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justing the reluctances between a portion of the armature 
and each of the pole pieces, said adjusting means being 
displaceable in one direction to simultaneously decrease 
reluctance with respect to one pole piece and increase 
reluctance with respect to the other pole piece, and dis 
placeable in the opposite direction to simultaneously pro 
duce the opposite reluctance adjustments. 
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