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Norman C. Pickering, Rockville Centre, N. Y., as 
signor to Pickering Associates, Inc., Oceanside, 
N.Y., a corporation of New York 
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3 Claims. 

This invention relates to an improved magnetic 
sound reproducer and has particular relation to 
a multi-stylus sound reproducer of the type haW 
ing a plurality of styluses facing in different 
directions so that different sides of recordings 
may be readily played, particularly where auto 
matic record changers or selectors are employed. 
Attempts have heretofore been made to prO 

vide sound reproducers having a pair of styluses 
facing in opposite directions by mounting tWO 
complete sound reproducers back to back. These 
have not been altogether Satisfactory due to War 
ious reasons, for instance, the lack of uniformity 
between the two reproducers, the excess weight 
and added expense and the necessity of SWitch 
ing the power from one unit to the other Unit 
since they cannot be connected in parallel. At 
tempts have also been made to provide a double 
ended stylus mounted at a center point. How 
ever, these likewise have not been satisfactory 
since the upper end of the stylus forms an over 
hanging part which is free to vibrate at some 
natural period in a simple reed motion and this 
results in a tendency to produce a Whistling 
sound, distortion and increased noise at the res 
onant point. It also results in undue accentua 
tion of frequencies at or near the point of res 
onance and increases the record wear at these 
points. 

It is an object of the present invention to 
Overcome these difficulties and disadvantages and 
to provide an improved multi-stylus sound re 
producer having a pair of Styluses facing in op 
posite directions which operate with a high de 
gree of uniformity and which will accurately re 
produce the Sound recorded on a record. With a 
minimum of distortion and wear on the record. 

... In the accompanying drawing 
Fig. 1 is a side view with portions of the cas 

ing removed and, in section, of a sound repro 
ducer embodying my invention; 

Fig. 2 is a longitudinal sectional view of the 
reproducer; 

Fig. 3 is a Sectional view at right angles to 
Fig. 2 on the line 3-3 of Fig. 2; 

Fig. 4 is a Sectional view. On the line 4-4 of 
Fig. 3; 

Fig. 5 is a detailed sectional view showing One 
of the armatures and its relationship to the coil 
and pole pieces taken on the line 5-5 of Fig. 3; 

Fig. 6 is a detailed View of a portion of one 
armature and its stylus. 
My improved reproducer comprises generally 

a pair of separate moving systems 6 and 
and a single fixed portion embodying a gen 
erating System or coil 2 common to both moWr 
ing Systems, W 
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The reproducer is shown as mounted upon the 
end of one conventional type of tone arm 3. 
Thus, a block of insulating material 5 is at 
tached to the tone arm by means of screws 4. 
A pair of metal plates 6 made of magnetic 

material such as iron, nickel or an alloy thereof 
are mounted in grooves on the two sides of the 
insulating block 5, as appears in FigS. 1 and 2, 
and project outwardly from the end thereof. 
The plates 6 serve as a part of the supporting 
structure and also form part of the magnetic 
circuit. To help retain the structure in assem 
bled relationship a pair of cross-braces 7 made 
of non-magnetic material such as copper, brass 
or the like are connected between the two plates 
in spaced relationship. The cross-braces may be 
connected to the plates in any desired manner 
as by being provided with lugs 8 extending 
through apertures in the plates and being upset 
or riveted therein. 
The magnetic force is provided by a pair of 

permanent bar magnets 9, likewise extending 
between the plates and having a tight frictional 
fit with the plates. The poles of the magnets 
face in the same direction so that they are con 
nected in parallel relationship. 
As previously stated, my present reproducer 

is a multi-stylus unit and with this in mind I 
provide a separate magnetic gap for each of the 
stylus supporting armatures. Thus, it will be 
seen that the plates 6 are each provided with 
a pair of double pronged pole pieces 20 preferably 
formed integral With the plate and extending 
inwardly from the upper and lower edges thereof 
intermediate the cross-braces T. The pole 
pieces 20 of the two plates are disposed in the 
same plane and extend towards each other with 
the bifurcated ends in confronting relationship 
thereby creating a pair of gaps 2 and 22 in the 
magnetic circuit. 
ASSociated with the fixed system of the Sound 

reproducer is a current generating system in the 
form of a coil. 2 of elongated form with the 
two ends thereof being of balanced or similar 
structure. The coil is positioned between the 
plates 6 and is embraced by the pole pieces 20 
with the central elongated opening of the coil 
in alignment with the two gaps. It should be 
noted that the two gaps are disposed in align 
ment with the respective ends of the opening of 
the coil and the relationship between the two 
gaps and the two ends of the coil should be the 
Sale, 
The moving systems 0 and are identical 

to each other in construction and are mounted 
on the supporting structure for vibratory motion. 
In the present instance the sound reproducer is 
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designed for use with lateral cut records but it 
should be understood that my invention is equally 
applicable to Vertical cut records. Each of the 
moving Systems, consists of a cantilever Spring 23 
mounted at one end on one of the cross-braces 
T and extending outwardly to a point in aligin 
ment with the gap between the pole pieces ad 
jacent the cross-braces. It will be seen that the 
cantilever Spring 23 of the moving system 6 is 
mounted on the central portion of the outer. 
cross-brace 7 on one side of the unit and the 
cantilever Spring of the other moving System f : 
is mounted On the inner croSS-brace on the op 
posite side of the Sound reproducer. 
Mounted adjacent the free end of each of the 

Cantilever Springs is a tubular armature 24 made 
of a magnetic material, preferably an alloy of 
nickel and iron in which the nickel content 
ranges between 40% and 60% by weight. The 
armature should be mounted adjacent its upper : 
end so as to eliminate overhanging parts with 
their accompanying disadvantages. 
The armatures of the two moving systems ex 

tend through their respective gaps in opposite 
directions as shown most clearly in Fig. 3 and 
each is centrally positioned between the pole 
pieces and between the two sides of the coil. 
In this connection, the two armatures should 
be disposed in the same proximate relationship 
to the coil but adjacent opposite ends thereof. 
The lower end of the armature supports a 

Stylus in a suitable manner. In the accompany 
ing drawing I have shown the lower end of each 
armature as being provided with a filter system 
in the form of an integrally formed spring 25. 
In this connection the main tubular body of the 
armature 24 is made of the magnetic alloy, in its 
soft condition. The spring portion 25 is disposed 
at an angle to the body portion as shown and 
has been work-hardened so as to impart satis 
factory Spring characteristics thereto. This can 
be accomplished in the manner taught in my 
above referred to copending patent application 
by striking the filter portion of the armature a 
blow of sufficient force to flatten the tube and 
bring the two walls thereof together and to 
work-harden the material therein. The spring 
portion 25 is formed with an aperture near its 
outer end as shown which is fitted with an eyelet 
26 in which a jewel stylus 27 is mounted in a 
Well-known manner. The purpose of the spring 
filter 25 is to provide additional compliance in 
a Vertical direction so as to filter out undesirable 
high frequencies resulting from imperfections in 
the shellac surface of the record. 
In order to provide additional resistance to dis 

placement in a longitudinal direction a tie-wire 
or cord 28 may be connected between each cross 
brace it and the adjacent armature at a point 
Spaced a short distance from the free end thereof. 
It Will be seen that due to the fact that the 
armatures are mounted on cantilever springs the 
Styluses have compliance in both lateral and 
Vertical directions. It will also be seen that due 
to the tubular construction of the armatures the 
ratio of Stiffness to mass is relatively high. 

In using my improved sound reproducer either 
One or the other of the styluses is placed in en 
gagement. With the groove of a record. When the 
stylus is displaced laterally by the modulations 
of the record groove it moves towards one or the 
other of the pole pieces causing a flux in the 
armature which in turn cuts the coil and causes 
electrical impulses or voltages therein. The coil, 
in turn, is connected in the usual manner by 

5 

O 

30 

40 

45 

50 

55 

30 

70 

4. 
lead wires 29 and 30 and other lead wires in the 
reproducer arm to an amplifying and loudspeak 
ing System. Due to the fact that the styluses 
face in opposite directions they may be used 
alternately to play the opposite sides of records. 
Furthermore, due to the fact that the armatures 
are arranged in Similar relationship to the mag 
netic circuit, and to the same current generator, 
the two sides of the sound reproducer will oper 
ate with a high degree of uniformity with a 
minimum of distortion and wear on the record 
and Without the necessity of Switching the power 
from one Side of the unit to the other. Modifica 
tions may, of course, be made in the illustrated 
and described embodiment without departing 
from my invention as set forth in the accompany 
ing claims. 

I claim: 
1. Aphonograph record pick-up of the mag 

inetic type comprising: a supporting structure; 
means including a permanent magnet fixedly 
Carried by Said supporting structure for creating 
a magnetic field; a current generator in the 
form of a Single coil fixedly carried by said sup 
porting Structure adjacent the magnetic field; 
and a pair of generally Symmetrical moving 
Systems including a pair of armatures in laterally 
Spaced relationship positioned in the magnetic 
field of the said coil and in the magnetic field 
created by Said permanent magnet, spring means 
raounted on the Supporting structure and Sup 
porting each of Said armatures adjacent one end 
for vibratory inotion in the magnetic field, said 
arianatures being positioned in close proximity 
to the coil. So that the induced flux of the arma 
tures cuts the coil upon the Vibration of the 
armatures, and a pair of Styluses, Said arma 
tull’es including means supporting the styluses 
adjacent the free ends of the armatures So that 
they project in different directions so that they 
imay be used alternately to engage the Sound 
tracks of records. 

2. A. phonograph record pick-up of the mag 
netic type comprising: a supporting structure; 
means including a permanent magnet fixedly 
carried by said structure for creating a mag 
netic field; a current generator in the form of 
a single coil fixedly carried by said Supporting 
structure adjacent the magnetic field; and a 
pair of generally symmetrical moving Systems 
including a pair of armatures in laterally Spaced 
relationship positioned in the magnetic field 
and projecting through the coil in Substantially 
opposite relationship, a pair of Spring means 
mounted on the Supporting structure on re 
spectively opposite sides of the coil and sup 
porting Said armatures adjacent respectively 
opposite ends for vibratory motion in the mag 
netic field, said armatures being positioned in 
close proximity to the coil so that the induced 
flux of the armatures cuts the coil upon the 
Vibration of the armatures, and a pair of styluses, 
Said armatures including means Supporting the 
Styluses adjacent the free ends of the armatures 
On respectively opposite sides of the coil for 
alternate engagement with the sound tracks of 
records. 

3. Aphonograph record pick-up of the mag 
netic type comprising: a supporting structure; 
means including a permanent magnet and pole 
pieces carried by said structure for creating a 
magnetic circuit with a pair of spaced gaps 
therein; a current generator in the form of a 
Single elongated coil having a central opening 
carried by said supporting structure with the 
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central opening in alignment with the gaps in 
the magnetic circuit; and a pair of generally 
symmetrical moving systems including a pair 
of armatures in laterally spaced relationship 
positioned in the respective gaps and projecting 
through the opening in the coil in opposite rela 
tionship, a pair of Spring means mounted on 
said supporting structure on respectively oppo 
site sides of the coil and supporting said arma 
tures at respectively opposite ends thereof for 
vibratory motion in the gaps, said armatures 
being positioned in close proximity to the coil 
so that the induced flux of the armature cuts 
the coil upon the vibration of the armatures, 
and a pair of styluses, said armatures including 
means Supporting the styluses adjacent the free 
ends of the armatures om respectively Opposite 
sides of the coil SO that they may be alternately 
engaged with the Sound tracks of records. 

NORMAN C. PICKERNG. 
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