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1. 
The present invention relates in general to 

electromagnetic transducer devices, or pickup 
units, for converting mechanical motion into 
electrical voltages and more particularly to im 
provements in such devices as applied to phono 
graph and vibration pickups and the like. 
One of the primary objects of the invention 

is to provide an improved moving conductor and 
method of making and assembling the same in a 
Working pickup unit to provide a simple, inex 
pensive and efficient pickup unit whose voltage 
generating element is of simplified construction 
of minimum weight and whose resilient mechan 
ical suspension is inherently free to move trans 
versely and rigid against vertical movement and 
whose conductor generating element develops 
voltages only in response to such transverse mo 
tion of the suspension. . 
The present invention, as 

to a phonograph pickup unit, utilizes the well 
known principle of generating, electrical voltages 
by moving a conductor in a magnetic field at 
right angles to the direction of flux by which 
the voltages will be proportional to the velocity 
of mechanical movement. 

Briefly the invention contemplates the stamp 
ing and subsequent bending of a single continu 
ous piece of sheet metal so as to form its own 
spring suspension and the mounting of it on a 
frame through a continuous magnetic iron core 
in such a manner as to form a single turn around 
the transformer core. The transformer core also 
has wound around it a coil. having many times 
the impedance of the single turn voltage gener 
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atting loop. A permanent magnet is mounted in 
such a manner as to provide the magnetic flux 
through which the conductor moves. . . . 
With the foregoing and other objects in view 

the invention resides in the combination of parts 
set forth in the following specification and ap 
pended claims, certain embodiments thereof, be 
ing illustrated in - the accompanying drawings, 
in which: r , - ... " 

Figure i is a view in perspective of one form 
of phonograph pickup. unit employing two con 
ductors for voltage generation; ... . . 

Figure 2 is a view in plan of the punched out 
sheet metal blank before bending to form a pick 
up loop; ". . , 

Figure 3 is a view in perspective of the blank. 
after being bent to form the pickup loop; - 

Figure 4 is a fragmentary view in perspective 
view of another type of pickup loop showing the 
same and the needle partly broken away; . . . 

Figure 5 is a plan view of the stamped out blank 
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prior to bending to form the pickup loop of Fig 
ure 4: . . . . . . . . . . . . - 

Figure 6 is a view in elevation of the needle, 
or stylus, and its holder in vertical section; 
...Figure 7 is a plan view of another modified 
form of stamping prior to bending to form a 
pickup loop; 

Figure 8 is a view in perspective of the stamp 
ing of Figure 7 bent to form: a pickup loop; and 

Figure 9 is a view in perspective of another 
form of phonograph pickup unit employing a 
single conductor for voltage generation and a 
loop of the type of Figure 8. - 

Referring more particularly to the drawings, 
Figures 1, 2 and 3 show successive stages in the 
formation of one form of phonograph pickup 
unit. Figure 2, shows a one piece stamping of 
sheet metal having preferably the proper elec 
trical conductivity and mechanical strength. 
Such a metal may be one of the various aluminum 
alloys such as 17S, 24S, 75S or one of the beryl 
lium aluminums. It may also be one of the beryllium copper alloys or copper-nickel-man 
ganese alloys. The thickness of the sheet may 
range from as low as from .002 to .008 inch de 
pending upon the specific gravity, the electrical 
conductivity and elastic properties of the alloy. 
... The form of pickup unit shown in Figure 1 in 
cludes a supporting. frame of non-conducting 
material for supporting a two pole permanent 
magnet 2 and a vertically spaced soft iron mag 
netic backing plate 3 therefor. It also supports 
a magnetic core4 and a coil 5. The pickup, gen 
erally indicated at 6, is formed by stamping out 
a single piece flat stamping of sheet metal as 
shown in Figure 2. This single piece includes 
two longitudinally extending legs and 8 of un 
equal length, a cross band 9, a recess O and an 
angular cross band including transverse arms if 
and 12, longitudinal arms 3 and f4 and cross 
arm 5. The sheet 6 is then physically bent into 
the form shown in Figure 3 in which the two legs 
and 8 and the cross band 5 become vertical 

elements as well as the end portions 7 and 8 of 
legs 7 and 8 which are bent inwardly in spaced overlapping relationship. 
The pickup in its form of Figure 3 is then 

secured to the frame by screws f 6 passing through 
legs 1 and 8 and the frame 6 in such a manner 
that the core 4 passes around the cross band 9 
and through appropriate cut-out, recesses in the 
frame so that the coil is positioned longitudinally 
of the frame. The core is mechanically just short 
of being a continuous circle but is substantially 

55 continuous magnetically. The permanent mag 
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net 2 rests on the frame and is longitudinally 
spaced from the coil. The two pole pieces 
and 8 of the permanent magnet extend longi 
tudinally of the frame and their bottom Sur 
faces are elevated with respect to the base of the 
permanent magnet and extend over the legs 3 
and 4 of the pick-up loop in spaced relation 
ship. Beneath legs 3 and f4 is mounted a mag 
netic backing plate 3 which has pole pieces is 
and 20. The means of attachment of the per 
manent magnet and the magnetic backing plate 
to the frame may comprise screw bolts 2 and 
washers 22, or the like. The bent portions ' 
and 8' of legs and 8 form a . Support for a 
stylus collet, or block, 23 which receives a stylus, 
or needle, 24 which may be held in position in 
the collet by the conventional hand knob -25 for 
operating a set screw for this purpose. 
In this arrangement the pick-up loop by at 

tachment to the frame. Constitutes its own re 
silient mechanical suspension that is free to move 
transversely and to a very limited degree about 
its own longitudinal axis but rigid to resist ver 
tical movement due to the verticality of legs 
7 and 8. The positioning of legs 3 and 4 be 
tween the pole pieces 7 and 9 and between 8 
and 25 constitute legs 3 and 4 as conductors 
in which the voltages are generated. The per 
manent magnet. develops poles in its pieces 
and 8 below which the pieces 9 and 20 of the 
magnetic backing plate 3 serves to complete the 
magnetic circuit. Since pole - 7 has a magnetic 
polarity opposite to that of pole 8 the voltages 
generated in legs 3 and 4 of the pick-up loop 
will be oppositely directed and will therefore be 
additive since these voltages are generated in a 
continuous loop which links the magnetic core 
4. A voltage will be generated in coil 5 since it 
serves as a secondary of a transformer having a 
single turn primary. Thus the loop 6 of Figure 
3 when installed in the assembly of Figure 1. 
serves not only as a continuous electrical loop 
but also provides a resilient suspension for the 
stylus 24 that permits transverse movement 
thereof since the vertical legs and 8 of the 
pickup loop is transversely flexible. It will be 
appreciated that it is the desire to limit the gen 
eration of voltages, to transverse movements of 
the stylus and the suspension to the exclusion 
of Vertical movements and the minimization of 
rotational movement of the suspension about its 
own longitudinal axis. 
An alternate form of pickup unit and pickup 

loop is shown in Figures 7,8 and 9 wherein only 
a. Single conductor element and a single magnetic 
gap are used. The stamping shown in Figure 7 
3.nd in bent form in Figure. 8 includes cross pieces 
f.A and 2 and a single leg. 26, as distinguished 
from the two legs 3 and 4 of Figures 1, 2 and 
3. This leg 26 is positioned between the single 
pole 2 of the permanent magnet 2A and the 
Single pole 29 of a soft iron magnetic backing 
plate 28 and thus constitutes a single conductor 
element between the single magnetic gap. This 
arrangement has some inherent advantages over 
that shown in Figures 1,2 and 3 in that the cur. 
rent generating element 26 is virtually coincident 
with the rotational axis of the suspension mak 
ing the dimensional clearances less critical in 
manufacture and assembly and reducing of un 
desired Voltages in response to rotation and any 
voltages other than those in response to trans 
-Verse movements. 

Figures 4, 5 and 6 are devoted to a modified 
form of pickup loop which is so formed in a sin 

O 

30 

35 

4. 
gle piece by stamping, or punching, and Subse 
quent bending to support in a different manner 
the insulated stylus, rather than employing the 
conventional stylus collet of Figures 1 and 9. 

5 Here the single piece blank 6B has cross pieces 
B and 2B to support a leg 26A, which is con 

parable to leg 26 of Figure 9 and for the same 
purpose. In addition the blank 6B has a tab 
3. This bank is then bent into the form shown 
in Figure 4 in which the legs and 8 are verti 
cal, the extension is bent downwardly and 
transversely inwardly and tab 3) is vertical. In 
addition the extension is rolled at 3 and tab 
38 is roiled at 32 to form a means of holding 
and support directly of an insulating cylinder 
33 interiorly threaded to receive the screw threads 
34 of a stylus 35 having a stylus point 36. 

I claim: 
i. In an electromagnetic pickup unit for con 

verting mechanical motions into electrical volt 
ages and including a stylus, a permanefit magnet 
and a spaced soft iron magnetic backing plate 
therefor and a substantially continuous magnetic 
transformer core and coil therefol and an in 
sulated supporting frame therefor, a single tani 
tary element formed by a flat piece of Stanped 
out sheet metal bent to include vertical Sus 
pension portions and horizontal portions there 
between, one of said horizontal portions extend 
ing through said core and another extending be 
tween said permanent magnet and its backing 
plate, said element being carried by Said frame 
for supporting said stylus and for comprising a 
single turn around said transforiner and for com 
prising a conductor for voltages generated by its 
movement between said permailent magnet and 
its magnetic backing plate. 

2. In an electromagnetic pickup unit for con 
verting mechanical motions into electrical volt 
ages and including a stylus, a permanent magaet 
and a spaced soft iron magnetic backing plate 
therefor and a substantially continuous magnetic 
transformer core and coil therefor and a Sup 
porting frame therefor, a single unitary element 
formed by a fiat piece of Stamped Out Sheet metal 
bent to include vertical suspension portions and 
horizontal portions therebetween, one of said 
horizontal portions extending through said core 
and another extending between Said permanent 

50 magnet and its backing plate, Said element being 
carried by said frame for supporting Said stylus 
and for comprising a single turn around said 
transformer and for comprising a conductor for 
voltages generated by its movement between said 

55 permanent magnet and its magnetic backing 
plate, said vertical portions of Said element be 
ing adapted to rigidly oppose vertical movements 
and flexibly permit transverse movements of 
Said stylus. 

3. In an electromagnetic pickup unit for con 
verting mechanical motions into electrical volt 
ages and including a permanent magnet and a 
Spaced Soft iron magnetic backing plate there 
for and a substantially continuous magnetic 

65 transformer core and coil therefor and a support 
ling frame therefor, a stylus and a single unitary 
metallic element carried by said frame for sup 
porting Said stylus and having a portion so posi 
tioned with respect to said transformer as to com 

70 prise a single turn around the same and having 
a portion extending between said permanent 
magnet and its magnetic backing plate to con 
stitute a conductor of voltages generated by its 
movements therebetween. 
4. In an electromagnetic pickup unit for con 
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verting mechanical motions into electrical volt 
ages and including a permanent magnet and a 
Spaced soft iron magnetic backing plate therefor 
and a substantially continuous magnetic trans 
former core and coil therefor and a supporting 
frame therefor, a stylus and a single unitary 
Inetallic element carried by said frame for Sup 
porting Said stylus and having a portion so posi 
tioned with respect to said transformer as to 
comprise a single turn around the same and hav 
ing a portion extending between said permanent 
magnet and its magnetic backing plate to consti 
tue a conductor of voltages generated by its move 
ments therebetween, said element being so formed 
and connected to Said frame as to support said 
Stylus rigidly against movement in its plane 
of suspension and flexibly transversely to permit 
transverse movement of said stylus. 

5. In an electromagnetic pickup unit for con 
Verting mechanical motions into electrical volt 
ages and including a stylus, means for creating 
a magnetic flux and a substantially continuous 
magnetic transformer core and coil therefor and 
an insulated Supporting frame therefor, a single 
unitary element formed by a flat piece of stamped 
out sheet metal bent to include vertical suspen 
Sion portions and horizontal portions therebe 
tWeen, one of Said horizontal portions extending 
through said core and another extending through 
said flux creating means, said element being car 
ried by Said frame for supporting said stylus and 

5 

it) 

5 

2) 

2 5 

3) 

6 
for comprising a single turn around said trans 
former and for comprising a conductor for volt 
ages generated by its movement in the path of 
Said flux, Said vertical portions of Said element 
being adapted to oppose movements of said stylus 
in its plane of suspension and flexibly permit 
transverse movements of Said stylus. 

6. In an electromagnetic pickup unit for con 
Verting mechanical motions into electrical volt 
ages and including a stylus, a permanent mag 
net and a spaced soft iron magnetic backing plate 
therefor and a substantially continuous magnetic 
transformer core and coil therefor and an insu 
lated supporting frame therefor, a single unitary 
element formed by a flat piece of stamped out 
sheet metal bent to include suspension portions 
and angularly disposed portions therebetween, one 
of Said angularly disposed portions extending 

I through Said core and another extending between 
Said permanent magnet and its backing plate, 
Said element being carried by said frame for sup 
porting Said stylus and for comprising a single 
turn around Said transformer and for compris 
ing a conductor for voltages generated by its 
movement between said permanent magnet and 
its magnetic backing plate, said suspension por 
tions of said element being adapted to rigidly 
Oppose movements in its plane of suspension and 
flexibly in a plane transverse thereto to permit 
movements of Said stylus in said transverse plane. 

RALPH. M., HEINTZ. 


