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This invention relates to electrical sound trans 
lating devices of the so-called magnetic type. The 
invention is useful in translating mechanical mo 
tion into electrical impulses as well as in translat 
ing electrical impulses into mechanical motion. 
As exemplified in the present embodiment the 

invention takes the form of a phonograph pickup 
for use with lateral cut sound records; and the 
following disclosure of such embodiment will be 
sufficient to permit those skilled in the art to un 
derstand the invention and the various uses to 
which it may be put. It is to be understood that 
in its broader aspects the invention may be use 
fully embodied in microphones or other devices 
to react to any motion of a vibratory nature or to 
produce such a motion in accordance with vary 
ing electrical impulses. 
An object of the invention is to provide a de 

vice for reproducing sound which has been re 
corded on a lateral cut record and which will 
reject extraneous electrical disturbances and 
which will not be detrimentally affected by such 
ancillary vertical undulations as are usually pres 
ent in lateral cut records. 
Another object of the invention is to provide a 

device of the type described of simple construc 
tion which will faithfully translate sound and yet 
withstand hard usage. Another object of the invention is to provide 
a device which may be produced at relatively low 
cost and yet be capable of translating sound in 
the desired manner. 
The invention consists of the novel features, 

arrangements, construction and combination of 
parts embodied, by way of example, in the ap 
paratus 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 ap 
pear from the detailed description to be given 
following, taken in connection with the accom 
panying drawings in which: * - 

Fig. 1 is an enlarged scale front elevational 
view of a pickup device, in which the coil wind 
ings are shown somewhat diagrammatically; 

Fig. 2 is a longitudinal sectional view taken 
ong the line 2– 2.ofFig.1; 
Fig. 3 is a tial botton view of Fig.1 shown 

ing fürther pat?ticulars as to the mounting of 
the armature and showing the lateral "spacing 
between the armature arid cooperating pole pieces 
iéxaggerated for the purposes of clarity; 
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iFig. 4 is assonewhat diagrammatic viewishow- 55 

2 
ing the relationship of certain parts somewhat 
noire clearly; 

Fig. 5 is a side elevational fragmentary view, 
p3.rtly in section and on an enlarged scale, show 
ing a modification of my invention, relative to the 
arrangement of pole ends and armature mount 
11g 

Fig. 8 is a botton view of certain parts shown 
in Fig. 5; and 

Fig. 7 is a Sonewhat diagrammatic front ele 
Vational view, partly is section, showing the re 
lationship of certain parts of the modification 
shown in Figs. 5 and 6 but, further enlarged fol' 
greater clarity. 

Referring to the drawings and more particu 
larly to Fig. , the device comprises a main body 
Kr:eimber i formesi of aluminum or Other non-mag 
2)etic material, slach as plastic, and 2, supporting 
plate 2 secured to the block as by screws 3 (see 
also Fig. 3). The plate 2 provides a convenient 
neans for attaching the device to a suppolting 
arm, the forward end of which is designated as , 
to the bottom flange of which the plate is at 
tached as by Screws such as 5. The magnetic 
field is provided by a suitable magnet'S which is 
polarized, as shown by the letters N and 'S, which 
in turn serves to polarize a pair of laiminated 
ti'ansformer jron pole pieces i and 8 (See also 
Figs, 2 and 3) of the same or north polarity, and 
tile magnet 3 also polariges a pole piece S of op 
posite or south polarity. The pole piece 9 is in the 
form of a strap secured to the back of the block 
by screws such as 0 and to the underside of 

block by being clamped between the block and 
plate 2. The upper end of the pole piece strap 9 
extends upwardly beyond the block and together 
therewith fortins a recess in which the imagnet S 
is seated. She magnet 6 is clamped between the 
strap 9 and a soft iron plated by means of screws 
such as 2, which pass through the plate it, dis 
posed. On opposite Sides of the magnet 6 and are 
in threaded engagement with the strap 9. The 
screws 2 also pass through a plate f3 between 
which and the plate the upper ends of the 
pole pieces and 8 are firmly clamped. The pole 
pieces i and 8 extend downwardly and forwardly 
through suitable slots provided in the block 
and are rigidly 'clamped to said block by means 
of set screws such as G. The lower sents of the 
pole pieces and 8 extend inwardly toward each 
other in a lateral direction as clearly shown in 
'Figs.1 and 3 to provide pole ends which are desig 
nated N A : and ̀ N2. The : pôle piece plate : 9 js 
bifurcated at its lower forwardly extending end 
(see also: Figs.:2:and 3); so as to provide poles ends 
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designated S and S2 which are disposed beneath 
the respective pole ends of opposite polarity N 
and N2 and the fixed spacing vertically between 
the pole ends of opposite polarity is provided by 
Suitable means which takes the form of Spacer 
blocks such as 5 (Fig. 1). The arrangement of 
these pole ends is more clearly shown in Fig. 4, 
from which it will be seen that the disposition of 
these pole ends in the magnetic circuit above de 
scribed provides laterally spaced air gaps acroSS 
Which flux foWs in the same direction betWeen 
the pole ends iN -N2 and Sl-S2. 
An armature A is Substantially horizontally 

disposed intermediate the said pole pieces in both 
a vertical and lateral direction, and the armature 
carries rigidly secured thereto a stylus S which 
extends downwardly in a substantially vertical 
direction and is provided with a suitable point for 
engagement, with a sound record. The armature 
A (Fig. 3) is provided with a rearwardly extend 
ing tongue or arm 6 and a forwardly or opposite 
ly extending corresponding tongue or arm f. 
The said arms 6- are rigid with the arma 
ture A and are preferably formed from the same 
piece of material and are rectangular in cross sec 
tion. The center line of the arms 6-7 passes 
through the center of the armature A and is cen 
trally disposed in a lateral direction between the 
pole ends N-S and N2-S2 and defines a tor 
sion axis about which the armature may move 
angularly, in the manner to be more fully pointed 
out. The arms f G and 7 are disposed in co 
operating openings provided in respective sup 
porting blocks 8 and 9 which are made of rub 
ber or the like material providing the necessary 
or desirable compliance. In the present embodi 
ment, I have obtained entirely satisfactory results 
in using rubber having a compliance of 15-40 
durometer. One of the advantages of the inven 
tion resides in the ability to readily obtain the 
desirable operation of the device by varying the 
compliance of the supporting blocks, and in the 
fact that such blocks also provide a damping 
agent to dissipate any excess vibratory energy 
that otherwise might produce a non-linear re 
sponse characteristic over the desired audio range. 
This means of support provides the desired tor. 
sional resiliency permitting angular movement of 
the armature in response to lateral movements of 
the stylus point by the lateral undulations of a 
record, and additionally provides sufficient re 
siliency in a vertical direction to accommodate 
such ancillary unevenness of the sound track in a 
vertical direction as is usually present on a lat 
eral cut record. The block 8 is firmly held in 
position by bracket 20 which is secured to the 
block by a screw 2; and the block 9 is similar 
ly supported by a bracket 22 which is rigidly se 
cured to the block by the screws 23-24. The 
brackets 20 and 22 together with the block i pro 
vide recesses entirely enclosing the blocks on five 
sides so as to firmly Secure the blocks in the de 
sired position, and this means of support also 
makes it possible for limited adjustment of the 
initial compression of the blocks to thereby pro 
vide a certain degree of variation in the compli 
ance relative to the torsional movement of the 
armature. 
The pole pieces 7 and 8 (Figs. 1 and 2) are pro 

vided with corresponding coils 25-26 which are 
preferably identical in dimension, number of 
turns and impedance and serve to transform 
magnetic fluctuations into corresponding alter 
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4. 
nating electrical potentials in the manner to be : 
more particularly pointed out following. 
The coils are Wound and connected in the man 

ner Schematically shown in Fig. 1 and the coil 
terminals 27 and 28 are connected to a suitable 
receiving circuit, in the manner well known to . 
those skilled in the art. Assuming a lateral vi 
bratory movement to be applied to the stylus, as 
by the undulations on a lateral cut record, the 
following magnetic and electrical action takes 
place. The resilient supporting means is so con 
Structed and arranged that with the stylus Srest 
ing On the record as in operating position the 
arnature A is disposed centrally in a vertical 
direction between the pole pieces of opposite po 
larity and the supporting blocks allow the arma 
ture to rotate about the said torsion axis and 
provide a restoring force that returns the arma 
ture to its horizontal neutral position, as more 
clearly shown in Fig. 4, as soon as the lateral 
displacing force Such as I, is removed from the 
stylus S. Thus the armature may be displaced 
in relatively opposite angular directions due to 
1'elatively opposite lateral force on the stylus and 
restore to neutral position when such lateral dis 
placement ceases. Such an arrangement permits 
very close control of the mechanical impedance 
of the Stylus S to the lateral force encountered 
on a lateral cut record by controlling or prede 
termining the compoliance Cof the supporting 
blocks f8 and 9. 
The magnetic pull of the poles Nf-S and 

N2-S2 tends to hold the armature in the hori 
ZOntal neutral position and therefore the only 
1'emaining forces tending to move the stylus to 
One Side or the other aire the actuating forces 
Such as are provided by the laterally cut undu 
lating groove of the record. The device is so bal 
anced in use that the stylus rides in the groove 
under a pressure of the order of 10-25 grams 
Weight and hence these actuating forces are rela 
tively very small allowing the use of Supporting 
blocks having extreme compliance assuring per 
fect tracking at all frequencies and amplitude 
encountered in the standard lateral cut phono 
graph record. 

Asslining a lateral force I (Sig. 4) noving the 
siyiU5 tO the right, tha rigt hand edga Of tine ar 
nature A 1:noas cio8er to the gole end N2 and 
a Way" f'Qin tie pole et di S3 YWhšie te left hand 
edge of the 2. Inature noves nearer to the pole 
end S and away fron the pole end II, thereby 
reducing the filux flowing from NE &nd increas 
ing the flux flowing from N2 and consequently in 
ducing an electricg! ÞGtentia! i: #;}he cois í and 
3. The coils are so coinacted that these electri 
cal impulses are additive as a resuit, of angular 
motion of the a:Mnatire ut are 30° ollt of phase 
one witin respect to the other to any iiux induced 
from vertical motion of the ai"raiure, bence all 
Scratch noise from vertical forces is rejected thus 
reducing te Scatch aplitude that would other 
Wise result. Furthernhore, with the coils thus con 
nected they are 186 Clit of phase to all external 
magnetic induction, thereby providing an effec 
tive Shielding against al A. C. Shum, etc. 

It will be understood that with the force T, ap 
plied on the opposite side of the stylius S similar 
electrical potentials are produced in the coils with 
Similar results, but in this instance the flow of 
fiux from N is increased wile sinultaneously 
being decreased from 2. 

It is noted that the arnature A is of less lateral 
extent than the lateral space between the ends   
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Ni-N2, and accordingly if the device shouid be 
carelessly handled so as to exert an akinorial 
force upWardly on the stylus S the arriature Will 
not strike the pole pieces. It is further noted 
that the armature cannot freeze to any of its ad 
jacent magnetized poles and has unrestricted mo 
tion within the maXiKnum limits of all latera cut 
records. It Will be understood from the foregoing 
description that in the neutral position shown in 
Fig. 4 there is substantially no flux fiew through 
the armature and that a neutral stabilizing force 
is exerted upci, the armature; if the armature 
shouldi Inove i?i a clockWise ang Ular direction 
ab ollët its torSional axis the fluk Will fioW from RFN 
laterally through the arrnature A into the oppo 
site pole endi S3 : ; and as the arrimattire noves in 
the opposite ang Liar di?'ection the fiuk Éowy Will 
paSS frcia Na laterally trough the annature A 
into the opposite pole end S. The parts are 
preferably so constructed and arranged that 
Within the Irange of Gperation the anlature i its 
angular in overients does not overlap any cit the 
poie ends aid its norinal vertical noveilles, due 
to Said 2: Cillary 3duations in the record does 
Oº exceed ühe verica spacing of the armaºture 

from the pole ends. In practice, I have found it 
satisfactory to use an armature having a lateral 
width 2D of approximately as '' and a thickness t 
of .014'; and to space the artinature aterally 
from the pole pieces .0005'' on each side as indi 
cated at ac and vertically from the pole pieces a 
distance of the order of .001'', respectively, from 
the pole pieces of opposite polarity when the air 
nature is in neutral position, as indicated at gy. 

Modification 
in Figs. 5, 6 and 7 I have illustrated a modifica 

tion as to certain details. For instance, instead 
of bifurcating the pole end of the pole piece 3 so 
as to provide a pair of poles S-S2 disposed as in 
he embodiment previously described, a single 
pole is utilized; and instead of utilizing the rub 
ber block supports the armature may be sus 
pended on a torsion spring. 

in this modification the structure is identical 
with that previously described except in the par 
ticulars otherwise shown in Figs. 5, 6 and 7 and 
only such details as differ from those previously 
described Will be described in detail. The lower 
end of the pole piece strap, designated 3’ is pro 
vided With a stamped out recessed portion for:- 
ing a pole piece common to and of opposite polar 
ity to the poles N-N2 and is designated Sc. 
The portion Sc has a central area, disposed be 
neath the armature and is provided with a hole 
through Which the stylus S extends and provides 
sufficient clearance for lateral motion of the sty 
lus. A torsion spring 30 is rigidly secured to the 
upper face of the armature A intermediate the 
ends of the spring which extend outwardly be 
yond the armature and are rigidly supported as 
by screws 3-32 passing through the plate 9' and 
in threaded engagement with suitable portions 
provided on the block '. This spring is centrally 
disposed with respect to the armature in a lateral 
direction and its longitudinal aXis otherwise cor 
responds to the torsion axis previously described. 
The lateral and vertical spacings of the armature 
with respect to the pole pieces N-N2 and Sc 
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are stilstantially as previously described With ref 
erence to the preferred embodinent. 

Elaving thus described my invention With gar 
ticularity with reference to a preferred embodi 
ment thereof, aid having referred to certain 
modifications, it will be obvious to those skilled 
in the art, after tinderstanding rily investion, 
that other changes and modifications may be 
made therein without departing froin the spirit, 
and Scope of the invention, and i aimºn ilin the ap 
pended claims to cover Such changes and modi 
fications as are within the scope of the invention. 
What clain is: 
i. In a pickup device of the magnetic type, the 

combination of a magnatic circuit having two flux 
paths providing a pair of laterally spaced up 
wardly and downwardly extending air gaps across 
which flux foWS in the same direction to Supply a 
pair of fields for an arylature, electrica. Coils Sui 
rounding respective of said paths on the Sainle 
polarity side only of said gaps, an arminature cer 
trally disposed relative to said fields, torsion re 
silient means supporting Said airmature for rock 
ing notion within the fields of influence of both 
of said paths and also providing coinpliance to 
ancillary vertical movement of said armature, 
and an electrical circuit including Said coils for 
generating electrical inpulses in accordance With 
ilux modulation responsive to said almature no 
tion in a lateral direction while rejecting elec 
trical impulses due to motion of said armature in 
a vertical direction. 

2. In a magnetic pickup device, the combination 
of a magnetic circuit providing a flux field in 
cluding a pair of laterally spaced and upwardly 
and downwardly extending air gaps, an armature 
disposed in the field of influence of said flux field 
and extending in a direction transverse the flux 
fiOW acroSS Said gaps, Said arnature in neutral 
position being Substantially horizontal, a stylus 
rigidly secured to said arrinature and extending 
Substantially Wertically down Wardly therefrom, 
and resilient Supporting raeans for said armature 
including a torsion Spring Secured intermediate 
its ends to Said armature and having oppositely 
disposed ends extending in a direction forwardly 
and rear Wardly beyond said armature secured to 
relatively rigid portions of said device, to thereby 
yieldingly torsionally support said armature im 
Said neutral position for movement about a tor 
Sion axis disposed intermediate said air gaps and 
extending in a for Wardly and rearwardly direc 
tion. 

LIONEL B. CORNWELL. 
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