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This invention relates to electrical sound 
translating devices of the So-called magnetic 
type. The invention is useful in translating me 
chanical motion into electrical impulses, as well 
as in translating electrical impulses into mechan 
ical motion. . v , 

: The invention is adapted for use as a micro 
phone or to pick up any motion of . a vibratory 
nature. As exemplified in the present embodi 
ment the invention takes the form of a phono 
graph pickup and the following disclosure of 
such embodiment will be sufficient to permit 
those skilled in the art to understand the inven 
tion and the various uses to which it may be put. 

: In the usual magnetic pickup device of the 
prior art the magnetic forces tend to pull the 
armature to one pole face or the other and sub 
ject the armature to freezing to a pole piece; 
and the armature is likewise subject to striking 
the pole pieces during its operative movement. 
To prevent this it has been found necessary or 
desirable to employ rubber damper blocks. It 
has been attempted, without success, to make 
these dampers compliant enough to allow arma 
ture vibration within the desired limits of opera 
tion but stiff enough to oppose the magnetic pull 
and to normally center the armature in a neutral 
or mid position. When such damper blocks are 
stiff enough to effect centering of the armature 
poor fidelity of reproduction results, thereby re 
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30 quiring a compromise which results in neither a 
faithful reproduction nor in freedom from freez 
ing. Additionally, the necessary stiffness of these 
blocks imposes upon the stylus an undesirable 
resistance to lateral motion, causing premature 
wearing of the record groove. . . . 
Another disadvantage of the prior art magnetic 

pickup devices resides in the fluctuation of 
density and reversal of flow of magnetic flux 

40 through the armature each time the stylus is 
oscillated through a complete cycle of movement, 
as by a sound record groove. This is highly un 
desirable because of eddy losses and hysteresis 
which are appreciable in view of the small mass 
of the armature and the relative high flux density 
necessary in order to attain fidelity and high 
output efficiency of reproduction with the use of 
an armature having small mass. 

In sound track records of the lateral undula 
tion type there are also present slight vertical 
undulations, and hence it is desirable that a 
stylus in following the lateral undulations also 
have a certain degree of freedom to follow the 
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ancillary vertical undulations in order to faith 
fully reproduce the sound represented by said 55 

2 - . . . 

lateral undulations and conversely it is desirable 
to prevent translation of the ancillary vertical 
vibrations into Sound. Similarly, in vertical uns 
dulation type records there are also present slight 
lateral undulations of an ancillary nature and 
for similar reasons it is desirable to provide some 
freedom of movement of the stylus laterally while 
at the same time refraining from translating sai 
ancillary undulations into sound. - 
An object of this invention is to provide a 

device which will overcome the above shortcom 
ings and disadvantages and which will have the 
attributes above indicated. 
Another object of the invention is to provide a 

device of the type described which will faithfully 
translate the desired sound while prohibiting un 
desirable noises due to extraneous electrical dis 
turbances. w "". . . . 

Another object of the invention is to provide a 
device adapted for universal use with records of 
either the lateral cut or vertical cut types. - 
The invention consists of the novel features, 

arrangements, construction and combination of 
parts embodied, by way of example, in the appa 
ratus to be hereinafter more fully described as 
illustrating a present preferred form of the in 
vention, and the invention will be more particu 
larly pointed out in the appended claims. 
Further and more specific objects, features and 

advantages of the invention will more clearly 
appear from the detailed description to be given 
following, taken in connection with the accom 
panying drawings in which: 

Fig. 1 is a front elevational view of a pickup 
device, shown somewhat diagrammatically and 
on an enlarged scale. - 

Fig. 2 is a longitudinal sectional view taken 
along the line 2-2 of Fig.1; . . . . . 

Fig. 3 is a bottom view of Fig. 1 showing fur 
ther particulars as to the mounting of the arma 
ture and showing the spacing between the arma 
ture and cooperating pole pieces exaggerated for 
the purposes of clarity; 

Fig. 4 is a fragmentary view of certain parts 
shown in Fig. 2, on a somewhat larger scale, to 
illustrate the parts and in a different position; 
and V 

Fig. 5 is a diagrammatic view in perspective 
illustrating a feature of the invention. - 

Before describing the invention in detail cer 
tain salient features will be referred to by way 
of introduction. An important feature of the 
invention resides in the use of a resiliently sup 
ported magnetic armature that cannot freeze to 
any of the magnetized poles and which has unre 
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stricted motion throughout the maximum limits 
of all lateral and vertical cut phonograph records, 
e.g. throughout the maximum amplitude of audio 
frequency. This unlimited travel makes it poS 
sible to build into the resilient supporting nears 
for the armature any value of compliance desired 
without danger of the permanent magnet pulling 
the armature into an inoperative position. Other 
important features of the invention are the main 
tenance of a relatively high density of flux flow 
through an armature of relatively low mass; the 
maintenance of a uni-directional flow of flux 
through the armature; and the bucking out of 

0. 

undesirable coil currents resulting from extrane 
ous electrical disturbances or due to. lateral no 
tion of the stylus when reproducing Wertical Guit 
records and Vice versa. 

Referring to the drawings and more particu 
larly to Fig. 1, a magnetic field is provided by a 
suitable magnet O which is polarized, as shown 
by the letters N. and S, which in turn polarizes 
the laminated transformer iron pole pieces 2 
and 3 having respectively corresponding branch 
poles. Ni-N2 and Si-S2. The magnet O is 
preferably a permanent magnet and is supported 
on a suitable frame such as, I. An armature, 
designated in general as 14, is disposed between 
the poles. Ni-N2 and Si-S2 so, as to complete 
the flux path or lie in the field of influence of the 
flux flowing between said poles. It is noted in 
this connection that, the poles are so disposed as 
to cause the magnetic flux to flow in the same: 
direction between the poles. Ni, S. and N2, S2. 
The armature 4 has oppositely disposed ends re 
spectively adjacent, poles: N-N2 and S-S2 in 
spatial interleaved relationship therewith. In. 
the present embodiment the armature ends: take. 
the form of two plates providing the end por 
tions. 8-7 and 3-9 which are respectively 
spatially interleaved with three plates provided 
in the poles...Nf-N2 and three plates provided in. 
the poles Sl-S2. It will.be. seen. (Figs. 1, 2 and 
4) that the vertical side faces of the three plates 
of the N pole are disposed in coplanar relation 
ship with the respectively cooperating vertical. 
faces of the three plates of the N2 pole, and are: 
spaced vertically therefrom; and similarly. (Figs. 
1 and 3) the vertical side faces of the three. 
plates of the St. pole are disposed in coplanar 
relationship with the respectively cooperating : 
vertical faces of the three: plates of the S2 pole. 
and are spaced vertically, therefrom... Likewise 
the said vertical side faces- of the N and N2, pole 
plates are coplanar, with the respectively coop 
erating vertical side, faces of the S and S2 pole. 
plates and are spaced laterally, therefrom. In 
the alternative, the armature. could be one piece 
with bifurcated ends but the illustrated structure 
is preferable as the entire armature mass is mag 
netically useful. The plate ends of the armature: 
are spaced on all sides from the correspondingly 
adjacent poles, with a clearance of approximately 
002' to allow a free motion vertically or a rock 
ing motion around, an imaginary center C as an 
axis. The mounting of the arrature, to be more. 
particularly described following, and the dis 
position of the parts is such that neither the ver 
tical nor the rocking motion can bring the arma 
ture into contact with the poles N-N2 or 
S-S2, within the limits of movement of the 
armature corresponding, to range of audio fre 
quency; thereby eliminating all possibility of 
freezing. 
From the foregoing it will be seen that, the 
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varied in accordance with armature movement, 
but within the limits of operative movement the 
interleaving relationship is always present. This 
provides a Substantially constant air gap length 
and a variable air gap area and is one of the im 
portant features of the present invention. This 
principle is diagrammatically illustrated in Fig. 
5 wherein a plate 2) is disposed between a pair of 
plates 24-22 in spatial interleaved relationship 
and is adapted for relative movement from the 
full line position to the dotted line position. As 
suming that. magnetic flux is passing between 
the plate 20 and plates 2 i-22, the magnetic air 
gap between the plate 20 and the plates 2-22 

5. in a direction-normal to the plates is constant at 
all tiraes. Flux modulation is obtained by varia 
tion in the area of coupling and is maximum 
when plate 20 is in the position indicated by 
the broken lines and is minimum when the plate 
20 is in the position indicated by solid lines. As 
suming that with the constant gap of .002' the 
fiux density is 8,000 lines per square;inch and the 
total flux area in the solid line position to be .040: 
square inch, the resultant minimum flux will.be. 
320 lines per square inch. However, with the: 
plate 2) in the broken line position the maximum 
area of coupling is provided and assuming this 
to be one square inch, the maximum flux of 8,000, 
lines per Square-inch is provided. Variations be-r 
tween the minimum of 320 lines: and the maxi 
mum of 8,000 lines are: obtained by the variation: 
of the area of coupling. 
The armature 4 is held in gorrect position with: 

respect to the poles-N--N2; and S-a-S2, by a flat. 
ribbonspring:23, the inner end of which is rigid 
ly, secured to the frame: ; and the outer, end of 
which carries, secured thereto, the plates, which 
comprise the. arnature. 4. A- stylus 24 is suit 
ably secured to the armature 4, for movement. 

40 therewith. In the present embodiment, the: 

65. 
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Stylus, which is: the means for transmitting. me 
chanical, motion to or from the: airmature, is: pro 
vided with a base-24' rigidly secured-to the spring, 
as by riveting. A loop of fine, wire 25 is looped: 
over the stylus. 24. and its ends are Securely; an 
chored close together to the frame to provide 
a brace serving to hold the stylus, against the 
frictional force created by the record as it slides: 
under the stylus in the direction indicated by 
the arrow D (Fig. 2); thus insuring, retention. of 
the stylus in a vertical position relative to the 
longitudinal direction, iD while permitting lateral 
notion. 
The pickup-assembly is so balanced as to pre 

5 sent a pressure, of a predetermined value, on the 
record. The invention, has-been successfully op-- 
erated with fidelity. of reproduction employing 
predetermined pressures at least as low as 20. 
grams and as high at least, a.s. 40 grams. The 
pressure may be. varied in: accordance, with the 
record-material employed; and the degree. of ex 
ternal vibrations present; in present practice the. 
pressure of 30 to. 35. grams: is desirable, This 
pressure when applied pushes-the-armature into: 
the position as shown in Figures. 2 and 3. putting. 
the spring under the: required-tension necessary, 
to. overcome: the. inertia. of the armature, and 
stylus when vibrating, vertically over, the fre 
quency, range at the maximum amplitude cut. On 
vertical, records. Devices, made in accordance. 
with the invention function, with a high: degree. 
of uniformity of response and tests of: such. de 
vices produce a frequency-curve. in the form of a 
substantially straight line with-no-drop-off of dip. 

overlapping area of the armature, and poles, is 75, in the curve at the maximum frequency, which, 
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it is commercially possible to record on frequency 
test records at the present time. The tests of this 
device indicate that the invention is inherently 
capable of faithfully responding to frequencies 
far higher and lower than the frequencies Which 
are recordable at the present time. This pre 
determined tension holds the armature in the 
same position for lateral operation allowing the 
free rocking motion of the armature to take place. 
in operation. With lateral cut records. The Spring 
23 is so shaped that its unloaded position is as 
shown in Fig. 4, and when in loaded or operative. 
position the parts are disposed as shown in FigS. 
1, 2 and 3 with the armature in neutral position. 
both mechanically and electrically. With a 
thickness of spring to meet the above require 
ment, its width is substantially greater than its 
thickness. Very satisfactory results have been 
obtained with a width of the order of at least 
twenty times thickness and a length of the Order 
of at least sixty-two times thickness; thus allow 
ing easy flexing for vertical motion and easy 
torsional flexing for rocker motion, while pre 
senting substantially infinite resistance against 
being pulled to either side bodily, thus preventing. 
contact of the armature 4 With any of the poles. 
N-N2 and Si-S2. Accordingly, the stylus 24 
is adapted to follow either a vertical or a lateral, 
cut record and transform the groove undulations : 
into mechanical motion which in turn modulates 
the magnetic field passing between the poles 
N4-N2 and S-S2 and through the armature 4. 
Two. oppositely wound coils 26, 27, preferably 

identical in dimension, number of turns, and im 
35. 

branches of the pole pieces 2 and 3, as shown 
in Fig. 1. Somewhat diagrammatically. This ar 

pedance, surround respectively corresponding 

rangement serves to transform the magnetic fiuc 
tuations resulting in the movement of the arma-. 
ture, into corresponding alternating electrical 
potentials in the manner to be more particularly 
pointed out following. 
When it is desired to use the invention for verti 

cal cut records the coil terminals 26b and 21a are 
connected together, and the coil terminals 26a. 
and 27 b are connected to a suitable receiving cir- . 
cuit, such as is well known to those skilled in the 
art and need not be further described. ASSuming. 
a vertical vibratory force to be applied to the 
stylus, as by the undulations on a vertical cut rec 
ord, the following magnetic and consequent elec 
trical action takes place. The armature 4 moves 
upward away from poles N1 and Si and toward 
poles N2 and S2, thus reducing the magnetic flux 
between the poles N and Si and increasing the 
magnetic flux between the poles N2 and S2 to the 
same extent due to the fact that the area of over 
lap between the armature 4 and the poles N and 
SI decreases in the same ratio as the overlap 
With respect to the poles N2 and S2 increases. 

0. 

6 
180 out of phase for lateral movement of the 
stylus. . . . . . . . . . . . . . . 
With the coils connected as above described for: 

vertical cut records, a lateral ancillary force ap 
plied in the lateral direction, say to the right, will 
move the point of the stylus 23 to the right, caus-, 
ing the right side of armature 4 to rise and the 
left side: to move downwardly an equal distance, 
which will produce a change of flux in all of the 
arms or branches of the pole pieces, increasing the 
flow of flux from N to S2 and decreasing the flow. 
of flux from N2 to S, thereby inducing a poten 
tial in both of Said coils. However, with the ter 
minals connected as above noted, the potentials 
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This induces an electrical potential in the coils 
26 and 27. When the armature 4 moves down 
Wardly, the flow of flux between the poles N and 
S is correspondingly increased and the flow be 
tween the poles N2 and S2 is decreased, inducing 
a potential of opposite polarity in the coils and 
thus completing the full alternation. The coils 
being connected in series boosting (for vertical 
motion of the stylus) provide double the voltage 
of either single coil. As will be understood by 
those skilled in the art, the coils may be con 

70 

nected in parallel boosting, which will also result . 
in the current alternations of the coils being in 
phase for vertical movement of the stylus and 75 

in the coils (resulting from lateral motion of the 
stylus) are 180 out of phase or bucking, thereby. 
resulting in Zero voltage between the terminals 
26d. and 27b. Similarly, lateral movement of the 
stylus in the opposite direction Will likewise result. 
producing Zero voltage between the terminals 26a. 
and 27b. . . . . 
... When the device is to be used in connection 
with lateral cut records the terminal 26b is con 
nected to the terminal 27b So that the poten 
tials due to lateral movement of the stylus are: 
additive or boosting; while the potentials result-, 
ing from ancillary vertical movement of the: 
Stylus are in bucking relationship and neutralize 
each other. Similarly, the coils may be con 
nected in parallel boosting for lateral motion of 
the stylus, by connecting terminals 26a and 27a. 
to One branch of the receiving circuit and ter 
minals 26b and 27b to the other branch of the: 
receiving circuit. - - - 

. A single coil may be used on any one of the 
four branches of the pole pieces in connection 
with other features of the invention. However, 
Such a single coil cannot discriminate between 
flux variations caused by vertical or lateral no- . 
tions of the armature and although the use of a 
single coil eliminates a Switching operation when 
changing the connections between the terminals. 
of the coils 26 and 27, more scratch noise is pro 
duced. As has been previously indicated, it has. 
been found that the rough surface in the sound 
groove will actuate the stylus in both the vertical 
and lateral direction, i. e., on lateral cut records 
there are present ancillary vertical undulations. 
and Vice versa. Through the use of the two coil 
arrangement the vertical scratch impulses are 
neutralized whenever the coils are connected for 
the reproduction of lateral cut records, and the 
lateral scratch impulses are neutralized when 
ever the coils are connected for the reproduction 
of vertical cut records. This is a distinct advan 
tage as it improves the ratio of amplitude of: 
scratch noise to music. Additionally, the use of 
two coils raises the efficiency of the pickup, and 
therefore such use is greatly preferable. 

... Referring to Fig. 2, it is evident that whether 
the armature f4 moves in either a vertical direc 
tion or in a rocker fashion the direction of flux 
flow is always from N and N2 to Sf and S2; and 
hence there is no reversal of flow through the 
armature f4. When a vertical signal displaces 
the armature, either up or down, no substantial 
change in the quantity of flux flow in the said 
armature takes place, as any decrease influx cou 
pling between the armature and N2 and S2 results 
in an equal increase in flux coupling between Ni 
and Sl, the sum total effect results in no flux 
variation in the Said armature. 
The term "flux coupling' is used to indicate 

that a variation in the quantity of flux flow be 
tween a given pair of poles of opposite polarity. 
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is obtained by varying the overlapping or inter 
leave area of armature coupling to said magnetic 
poles, and not by the conventional. reduction of 
the air: gap distance between-airmature-and-pole. 

For lateral reproduction, the rocking motion 
of the armature produces no substantial change 
in the quantity of flux flowing through the arma 
ture, for when the armature, end adjacent. poles 
Ni and N2 moves downward the said: flux couy 
pling to. Nit. decreases the same amount that it 
increases-influx coupling...to N2, the same condi 
tion of course. exists between the poles, S and S2, 
the sum total effect-resulting in no flux variation, 

Because of the absence of flux: reversals or 
variations, eddy currents. and hysterisis do not 
exist, permitting a density: offiuxin the armature 
that imposes, full. Saturation. Without. impairing. 
the fidelity of reproduction. Ehis allows: the 
reduction of the mass; of material making it. pos 

O. 
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sible to extend-the-frequency range. In views of 2. 
this it is within the contemplation of the invenir 
tion to eliminate. the magnet G. (Fig. ) and in 
its place transformer iron can be substituted and 
the armature. then made of permanent, magnet. 
material. The fidelity will remain the same and 2. 
the efficiency will bein proportion to the strength". 
of the magnet material used. 

Further reduction of weight, in the armature 
is effected due to the fact that the efficiency is in no 
way influenced by how long or short the distance 
from N and: N2 to, S. and S. may be. It is: 
therefore desirable-to-make the width, and length 
of the armature, as, Small as possible. However, 
the amplitude of the signal from lateral-recorder 
ings depends: upon-the-ratio of the distance, from 
the point of the stylus-24 (Fig. 1) to the imagi 
nary center C- or rocking axis, to the distance 
from center. C to either end that is adjacent the 
poles N and N2 or S. and S2. By reducing the 
distance of the stylus point from the axis. C to 
as short a length as: mechanical facilities, allow, 
the total length of the armature can be brought 
to where the above mentioned ratio is either 1. 
to 1 or a step up or step down ratio to Suit applir 
cation requirements, and have a total armature 
weight of a fraction of a gram. Fig. 3 shows the 
preferred relative proportions of the width of 
the armature 4 to its length. 
Having thus described our invention with, par 

ticularity: with reference to a preferred embodi 
ment thereof, and having referred to certain 
modifications, it will be obvious to those skilled 
in the art, after understanding our invention, 
that other changes and modifications, may be 
made therein without departing from the spirit. 
and scope of the invention, and we aim in the 
appended claims to cover such changes and modi 
fications as: are within the scope of the invention. 
What we claim is: 
1. In a pickup device of the magnetic type, the 

of opposite polarity and having parallel flux. 
paths for each pole, each of said poles having, 
upper and lower pole ends provided with Spaced 
vertical coplanar faces, a first electrical coil Sur 
rounding one path of one pole and a second elec 
trical coil surrounding a corresponding path of 
the opposite pole, said paths being so disposed 
with respect to each other as to provide parallel 
fields across which flux flows in the same lateral 
direction, and an armature having laterally op 

8 
posed ends for vibratile motion: within the field 
of influenee of both of said paths in continuous 
Overlapping and substantially parallel. Spaced 
relationship. 

2.-Ins a sound translation device of the mag 
netic type, the combination of an armature Sup 
ported-for-Vibratile motion, a magnetic circuit 
including poles of opposite-polarity having latern 
aily extending, coplanar. Veltical pole faces of 
opposite-polarity providing a magnetic flux.field 
comprising: two fux paths:in which saidarnature 
is adapted to vibrate in relatively opposite direc 
tions from a neutral position to thereby oppo 
sitely vary, the flux strength of said armature 
having vertical surface areas disposed in Spaced: 
overlapping parallels relation. With respectively 
corresponding, vertical pole faces, said armature. 
being supported. about a laterally central axis 
with its oppositely disposed ends movable parallel 
to, and in continuous. flux coupling. relation. With: 
respectively, cooperating, faces of said pole faces,. 
a stylus secured to said armature for movement 
of said armature: in said field responsive to a. 
Soundtrack record throughout its range of nove 
ment, and a signal generating circuit responsive 
to: Said armature: Vibrations. 

3. In a sound translation device of the mag 
netic type, magnet means having pole pieces of 
opposite: polarity each. having. upper. and lower 
branches provided with coplanar pole faces, an 
arnature provided with oppositely disposed ends. 
adjacent respective pairs. of said branches of 
opposite:polarity, said oppositely disposed arma 
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70 
positely disposed ends provided with vertical faces 
in spaced substantially parallel overlapping rela 
tionship with said coplanar vertical pole faces 
of opposite polarity respectively, said armature 

ture ends-overlapping said vertical pole faces in 
3s. parailel spaced relation therewith, said armature 

being supported for rocking motion about an axis 
disposed intermediate said poles of opposite poss 
larity in a lateral direction and intermediate. Said 
upper and lower branches in a vertical direction, 
spring means Supporting said armature in a ver 
tical position relative to Saidpole. branches when 
in operative position and providing for predeter 
mined rocking movement about said axis in both 
directions, and providing for predetermined ver 
tical movement, and restraining said, armature 
against, bodily movement in a... lateral direction. 
and an : electrical circuit including a flux path 
through Said armature. 

4. In a sound translation device of the mag 
netic type, the combination of a plurality of pole 
pieces providing a pair of laterally disposed air 
gaps spaced vertically one from the other, means. 
for supplying magnetic flux acroSS Said air gaps 
in the same direction of flow, said pole pieces 
having vertical coplanar faces, an armature in 
the field of influence of said flux supported from 
its central point for rocking motion in a plane 
substantialiy, parallel to Said coplanar pole faces 
about an axis extending substantially normal to 

combination of a magnetic circuit including poles the direction of flux flow across said gaps, said armature, being movable also in a direction nor 
mal to said axis and being restrained against bod 
ily movement in a direction parallel to said flux 
flow, said armature ends being provided with Sub 
stantially vertical surface areas, movable parallel 
to and spaced from respectively cooperating faces 
of said pole pieces, electrical circuit means in 
cluding a magnetic flux field variable synchro 
nously with the movement of said armature, 

: and a mechanical motion translating element 
attached to said airmature. 

5. In a sound translation device of the mag 
netic type, the combination of magnetic pole 
pieces of opposite polarity having spaced coplanar 

being supported intermediate its laterally dis- 75 vertical side faces, an armature having vertical 
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faces in parallelism with the respective vertical 
faces of said pole pieces in spaced overlapping 
relationship therewith, and a support for said 
armature limiting movement of said vertical faces 
within a plane substantially parallel to the faces 
of Said pole pieces. 

6. In a sound translation device of the mag 
netic type, the combination of an armature sup 
ported for rocking movement and for relatively 
vertical movement, a magnetic circuit including 
poles of opposite polarity having laterally extend 
ing coplanar vertical pole faces of opposite polar 
ity providing a magnetic flux field within which 
said armature is movable in relatively opposite 
directions from a neutral position, said armature 
having vertical surface areas disposed in spaced 
overlapping parallel relation with respectively 
corresponding vertical pole faces, said armature 
being supported about a laterally central axis 
with its oppositely disposed ends movable parallel 
to and in continuous flux coupling relation with 
respectively cooperating faces of said pole faces, 
a stylus secured to said armature for movement 
with said armature throughout its said range of 
movement, and a signal generating circuit re 
sponsive to movement of said armature. 

7. In a sound translation device of the mag 
netic type, magnet means having pole pieces of 
opposite polarity... each having upper and lower 
branches, an armature provided with oppositely 
disposed ends adjacent respective pairs of said 
branches of opposite polarity, said ends and re 
spectively adjacent pole branches, being in spatial 
interleaved relationship providing clearance 
throughout the operating movement of said arma 
ture and providing relatively fixed air gaps and 
variable area coupling, said armature being sup 
ported for rocking motion about an axis disposed 
intermediate said poles of opposite polarity in a 
lateral direction and intermediate said upper and 
lower branches when in operative position in a 
vertical direction, spring means for supporting 
said armature in a vertical position relative to 
said polar branches and providing for predeter 
mined rocking movement about said axis in both 
directions and providing for pretermined vertical 
movement and restraining said armature against 
bodily movement in a lateral direction, and an 
electrical circuit including a flux path through 
said armature. 

8. In a sound translation device of the mag 
netic type, magnet means having pole pieces of 
opposite polarity each having upper and lower 
branches provided with coplanar vertical faces, 
an armature provided with oppositely disposed 
ends adjacent respective pairs of Said branches 
of opposite polarity, said oppositely disposed ar 
mature ends having vertical surface areas over 
lapping corresponding of said pole faces in par 
allel spaced relation therewith, spring means for 
supporting said armature in a vertical direction 
relative to said polar branches and providing for 
predetermined rocking movement about said axis 
in both directions and providing for predetermined 
vertical movement and restraining said armature 
against movement in a lateral direction, said 
spring means being of such compliance as to 
maintain said arrnature constantly in Said Over 
lapping parallel spaced relationship during the 
full range of its operative movement, and an 
electrical circuit comprising at least one coil sur 
rounding one of said pole branches. 

9. In a sound translation device of the mag 
netic type, magnet means having pole pieces of 
opposite polarity each having upper and lower 
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10 
branches provided with coplanar vertical faces, 
an armature mounted for bodily movement in 
an up and down direction and for rocking move 
ment about an axis substantially normal to said 
first direction of movement and restrained against 
movement of said axis laterally, said armature 
having oppositely disposed ends provided with 
vertical surface areas spaced outwardly from said 
axis and disposed adjacent respective pairs of 
said branches of opposite polarity in spaced over 
lapping parallelism with said vertical pole faces, 
Spring means Supporting said armature in a ver 
tical direction relative to said polar branches 
when in operative position and providing for pre 
determined rocking movement about said axis in 
both directions and providing for predetermined 
vertical movement and restraining said armature 
against bodily movement in a lateral direction, 
and an electrical circuit including a flux path 
through said armature. 

10. In a device of the character described, the 
combination of a magnetic circuit comprising 
pole members having pole ends of opposite polar 
ity spaced apart to provide a magnetic field, said 
pole ends having laterally extending coplanar 
vertical pole faces an armature disposed in said 
field and provided with a member rigidly secured 
thereto for movement therewith, said armature 
having vertical surfaces overlapping correspond 
ing of said pole faces in spaced parallelism there 
With, stationary electrical coil means surround 
ing at least one of said pole members, and resili 
ent means supporting said armature in continu 
ous overlapping and substantially constant spaced 
parallel relationship with said pole faces for pre 
determined vibratile motion in a vertical direc 
tion and for predetermined rocking motion and 
restraining said armature against bodily lateral 
movement, whereby said armature is maintained 
in flux coupling relationship and its movement 
effects flux modulation by variable area coupling. 

11. In a device of the character described, the combination of a magnetic circuit comprising 
pole members having pole ends of opposite polar 
ity spaced apart to provide a magnetic field, said 
pole ends having laterally extending coplanar 
vertical pole faces an armature disposed in said, 
field and provided with a member rigidly secured 
thereto for movement therewith, said armature 
having vertical surfaces overlapping correspond 
ing of said pole faces in spaced parallelism there-, 
with, a, plurality of stationary coils surrounding 
respective of said pole members of opposite polar 
ity and providing means for supporting electrical 
alternations to a receiving circuit, said coils being 
connected in boosting relationship for vertical 
movements of said armature and in Opposing 
relationship for rocking movements of said arma 
ture, and resilient means Supporting said arma 
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ture for predetermined vibratile motion in a ver 
tical direction and for predetermined rocking 
motion and restraining said armature against 
bodily lateral movement, whereby said armature 
is maintained in flux coupling relationship and 
its movement effects flux modulation by variable 
area coupling. 

12. In a device of the character described, the 
combination of a magnetic circuit comprising pole 
members having pole ends of opposite polarity 
spaced apart to provide a magnetic field, said pole 
ends having laterally extending coplanar vertical 
pole faces, an armature disposed in said field and 
provided with a member rigidly secured thereto 
for movement therewith, said armature having 
yertical surfaces overlapping corresponding of 



said pole faces in spaced parallelism therewith, 
a plurality of stationary coils surrounding respec 
tive of said pole members of opposite polarity and 
providing means for supplying. electrical alterna 
tions to a receiving circuit, Said coils being con 
nected in boosting relationship for rocking move 
ments of said armature and in opposing relation 
ship for vertical movements of said armature, 
and resilient means supporting Said armature in 
continuous overlapping and substantially con 
stant spaced parallel relationship with said pole 
faces for predetermined vibratile notion in a 
vertical direction and for predetermined rocking 
motion and restraining said armature against 
bodily lateral movement, whereby said armature 
is maintained in flux coupling relationship and 
its movement effects flux modulation by variable 
area coupling. 

13. In a magnetic type pickup, the combination 
of a magnetic circuit including laterally Spaced 
pole ends of opposite polarity having laterally 
extending vertical pole face areas arranged in 
coplanar relationship and providing a flux field 
including a laterally extending air gap, disposed 
between spaced pole ends of opposite polarity, a 
vibratory armature disposed in said flux field and 
having substantially vertical face areas extend 
ing in substantial spaced parallelism to and Over 
lapping said pole faces, a stylus rigidly. Secured to 
said armature, resilient supporting means for said 
armature, whereby upon movement of Said stylus 
by a vertical cut record said armature is moved 
relative to said pole ends in a direction trans 
verse to said flux flow while maintained in Said 
substantial parallelism, and Said arnature ends 
are movable parallel to respectively cooperating 
faces of said pole ends. 

14. In a magnetic type pickup, the combination 
of a magnetic circuit having oppositely disposed 
pole pieces provided with substantially vertical 
laterally extending coplanar pole faces con 
structed and disposed so as to provide two air 
gap flux paths across both of which flux flows in 
the same lateral direction and Spaced apart in 
a relatively vertical direction, an armature hav 
ing vertical face areas disposed in spaced parallel 
relationship with respectively corresponding of 
said pole faces, resilient means supporting Said 
armature for differential movement relative to 
said flux streams in overlapping relationship with 
said coplanar pole faces whereby when said de 
vice is in operative position said armature lies in 
the path of both flux streams and is disposed in 
flux coupling relationship to said pole pieces 
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- throughout its maximum operative movement, 
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and said armature, ends are novable parallel to 
Fespectively cooperating faces of said pole ends. 

15. In a magnetic pickup the combination of a 
magnetic circuit providing a flux field including 
two spaced flux streams flowing in a lateral direc 
tion across, an air gap defined by pole, ends hav 
ing. Substantially vertical coplanar pole faces, a 
vibratory armature, having substantially vertical 

} laterally oppositely disposed face areas, a stylus 
rigidly secured to said armature, and resilient 
means independent of said pole ends Supporting 
said armature in operative neutral position with 
Saidarnature disposed in said flux field in sub 
stantially magnetic equilibrium relative to said 
flux streams and with its said face areas spaced 
closely adjacent and in substantially parallel 
overlapping relationship with corresponding of 
said coplanar pole faces, said resilient supporting 
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means guiding Saidarnature during its vibratile 
movement and Emaintaining Said spaced and 
Substantially parallel overlapping relationship 
throughout the operative movement of Said arma-. 
ture, whereby said flux is modulated by variable 
area coupling, and an electrical circuit respon 
sive to said flux modulation. 

LIONEL B. CORNWELL, 
JOHN F. NIELSEN. 
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