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57 ABSTRACT 

A stereophonic pickup cartridge for reproducing two 
channel sound from record discs which are cut accord 
ing to 45-45 system, comprises one or more arma 
tures of high magnetic permeability material and 
mounted on a cantilever which transmits vibrations of 
a stylus tip, a permanent magnet secured to a cartridge 
body adjacent the armature so as to provide magnetic 
excitation thereto, and an electromagnetic current gen 
erating arrangement responsive to a change in mag 
netic flux passing through the armature from the per 
manent magnet which is caused by vibration of the ar 
mature. The electromagnetic arrangement includes 
two pairs of pole pieces located on opposite sides of 
and with an inclination of 45 with respect to an imagi 
nary vertical plane passing through the axis of the can 
tilever so that the pole pieces of each pair extend in di 
rections perpendicular to the respective modulation 
walls of a sound groove, the pairs of pole pieces form 
ing independent gaps for each channel, and the arma 
tures being positioned to be separately operable within 
the independent gaps. The pickup cartridge provides 
good channel separation, reduced equivalent mass of 
the vibrating system and improved frequency response 
as well as improved sound groove tracking. 

11 Claims, 14 Drawing Figures 
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CARTRIDGE FOR DETECTING VIBRATIONS 
REPRESENTING STEREOPHONIC SOUND 

SUMMARY OF THE INVENTION 

The invention relates to a stereophonic pickup car 
teidge of the electromagnetic type for simultaneously 
reproducing two sound channels from a single groove 
record disc, and more particularly to such a cartridge 
of the induced magnet type in which an armature of 
high permeability magnetic material is adapted to oscil 
late with the stylus tip and a permanent magnet is dis 
posed adjacent the armature to magnetize the latter, 
the vibration of said armature causing a change in mag 
netic flux derived from the permanent magnet. 
Two recording techniques are known to record two 

separate channels in a single groove of a stereographic 
record disc. In one technique, one channel is recorded 
laterally and the other vertically. In the other tech 
nique, a channel is recorded on each of the two sides 
of the groove at an angle of 45° with respect to the hori 
Zontal disc surface. In the former or lateral vertical sys 
tem, the degree of harmonic distortion is so different as 
between the two channels as to cause a difference in 
tone quality. Moreover, owing to the pinch effect, the 
second harmonic of the signal from the lateral channel 
is mixed with the vertical channel. For these reasons, 
there is a general tendency to use the other socalled 
45°-45° system. 
Stereophonic pickup cartridges for reproducing two 

sound channels from a record disc cut according to the 
45-45 system, are usually of the electromagnetic 
type. In particular, a pickup cartridge of the moving 
magnet type as disclosed typically in U.S. Pat. No. 
3,077,522 is in wide use, which comprises a tubular or 
post-shaped permanent magnet secured lengthwise to 
the end of a cantilever remote from the stylus tip, the 
magnet and the cantilever being supported within a 
sleeve by means of bearings of elastic material. The 
sleeve is placed in a common gap formed by four pole 
pieces each arranged at an angle of 40 with respect to 
the vertical. It is also known to replace the permanent 
magnet of such a cartridge with an armature of high 
permeability material having a permanent magnet dis 
posed adjacent the armature to magnetize the arma 
ture, thereby forming a cartridge of the induced mag 
net type. 
However, both types of cartridges are designed to 

provide channel separation from a change in magnetic 
flux in the common gap, which change results from the 
vibration of the permanent magnet or of the armature 
within the gap. This presents an inherent difficulty to 
providing an improved channel separation. In addition, 
because the stylus assembly must be supported by using 
elastic bearings between the permanent magnet or ar 
mature and its surrounding sleeve, there exists the 
drawback of producing cross modulation which is most 
deleterious to the tone quality. Furthermore, while the 
removal of the stylus assembly upon wear of the stylus 
is simple, the compression applied to the sleeve when 
it is being inserted into the gap across pole pieces, 
makes it likely that the pre-adjusted orientation of the 
permanent magnet or armature which is supported by 
elastic bearings, will be disturbed when the assembly is 
replaced. 
Therefore, it is an object of the invention to provide 

an improved stereophonic pickup cartridge which is ca 
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2 
pable of completely avoiding the above disadvantages 
of the prior art cartridges. 

It is another object of the invention to provide an 
electromagnetic pickup of the induced magnet type 
having a vibrating system of reduced equivalent mass 
in which the armature is formed of high permeability 
material whose mass is substantially reduced as com 
pared with a permanent magnet, and in which a perma 
nent magnet for magnetizing the armature is disposed 
separately from the vibrating system. 

In accordance with the invention, there is provided 
a stereophonic pickup cartridge having an improved 
channel separation which substantially remains un 
changed with frequency and reproduction level, 
thereby permitting an improved stereophonic sensation 
and depth. 
According to the invention, a stereophonic cartridge 

can be provided with a stylus assembly which can be 
readily inserted into the cartridge body, maintained in 
proper orientation over a prolonged period and readily 
removed for replacement upon wear of the stylus tip. 
Further according to the invention, the electromag 

netic cartridge can be designed to support the vibration 
system by a cantilever holder including a suspension 
wire, without recourse to the use of elastic bearings sur 
rounding the system, and to apply a damping action to 
the vibration system with a damper formed of elastic 
material and disposed separately from the suspension 
wire. 

Additional advantages of the invention are the in 
crease of high-region resonance frequency and reduc 
tion of mechanical impedance as well as improved 
tracking properties for the stylus. 
The invention will be described in further detail with 

reference to the drawings. 
BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of the stereophonic 
pickup cartridge transducer according to one embodi 
ment of the invention, 
FIG. 2 shows the embodiment of FIG. 1 in simplified 

elevation, 
FIG. 3 is an elevation of a similar embodiment as 

shown in FIG. 2 except that the permanent magnet is 
disposed rearwardly of the armature and a guide ele 
ment is placed between the permanent magnet and the 
armature, 
FIG. 4 shows, in elevation, a further modification of 

the transducer shown in FIG. 2 in which the permanent 
magnet is located inside the electromagnetic current 
generating means and is provided with a pole piece 
formed as an extension directed towards the armature 
disposed between the pair of pole pieces of the electro 
magnetic means, 
FIG. 5 shows, in elevation, a still further modification 

of the transducer of FIG. 2 in which one additional per 
manent magnet is placed between the pole pieces of the 
electromagnetic means, 

FIG. 6 is a perspective view of a stylus assembly 
which employs an armature in the form of a disc, 

FIG. 7 is a perspective view of a stylus assembly using 
a square plate armature, 
FIG. 8 is a perspective view of a stylus assembly of 

the form generally similar to that of FIG. 1, but in 
which an auxiliary armature is fitted on the rear end of 
the cantilever, 
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FIG. 9 is an elevation of another stereophonic pickup 

cartridge transducer of the invention incorporating an 
improved stylus assembly, 
FIG. 10 is a bottom view of the stereophonic pickup 

cartridge according to a further embodiment of the in 
vention, 
FIG. 11 is a section along the lines 11-11 in FIG. 10, 
FIG. 12 is a perspective view of the stylus assembly 

shown in FIGS. 10 and 11, 
FIG. 13 is a section, on an enlarged scale, on the line 

13-13 in FIG. 12, and 
FIG. 14 is a view similar to FIG. 13 but of a modified 

stylus sub-assembly. 
DETALED DESCRIPTION OF EMBODIMENTS 

FIG. 1 shows an electromagnetic current generating 
means including two pairs of pole pieces 1, 2 and 3, 4 
and their associated coils 5, 6 and 7, 8. The pole pieces 
of each pair are parallel to each other and define an in 
dependent gap therebetween. The free ends of the pole 
pieces are bent so that the pole pieces of one pair ex 
tend at right angles to the pole pieces of the other pair, 
and both pairs of pole pieces are positioned so that they 

O 

5 

20 

include an angle of inclination of 45° with respect to . 
the vertical plane. Coils 5 and 6 are connected in series 
as are coils 7 and 8. The two groups of coils are adapted 
to respond separately to a change in magnetic flux 
through the respective independent gaps to produce an 
electric current. . . 

In the transducer according to this embodiment, a 
pair of armatures 9, 10 of high permeability material 
are positioned in the above mentioned independent 
gaps, respectively, in proper orientation. Thus in order 
to provide proper operation of the armatures in re 
sponse to the vibration of a stylus tip 11, these arma 
tures are arranged at the rear end of a cantilever arm 
12 extending rearwardly from the stylus, in a manner 
such that they extend perpendicularly with respect to 
the axis of the cantilever arm 12 and extend at right an 
gles to each other in corresponce with the independent 
air gaps. Each armature is secured, not directly to the 
cantilever arm 12, but to an armature securing member 
13 carried by the cantilever arm 12. In order for the ar 
matures 9, 10 to be properly positioned in the respec 
tive independent gap, the vibration system including 
the armatures is carried by a holder 14. As will be de 
scribed in detail later, the holder 14 is a so-called canti 
lever holder and constitutes a cantilever unit together 
with the arm 12. A support or fulcrum wire (not shown 
in FIG. 1) secured to and extending axially rearwardly 
from the rear end of the cantilever arm 12 is connected 
to the holder 14 through the intermediary of a damper 
15 of elastomeric material placed between the holder 
14 and the armature securing member 13 so as to com 
press the damper 15 through a suitable tension in the 
wire, thereby holding the vibration system. For assem 
bly purposes, the vibration system assembly including 
the cantilever arm 12 and the holder 14 is suitably posi 
tioned with respect to the electromagnetic means so as 
to align the armatures within their associated gaps, and 
then the holder 14 is set in position. The damper 15 is 
formed from elastomeric material, for example, syn 
thetic rubber such as butyl rubber it allows for the os 
cillatory motion of the armatures 9, 10 in any direction 
and serves to return them to their neutral position. Sim 
ilarly, the above mentioned support or fulcrum wire al 
lows for such oscillatory motion of the armatures 9, 10 
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4 
and eliminates the risk that the armatures are displaced 
by a force transmitted from the stylus tip 11 and acting 
in the running direction of sound grooves. 
The transducer shown further includes a rod-shaped 

permanent magnet 16 which is placed adjacent the in 
dependent gaps in a vertical plane including the canti 
lever arm 12, for the purpose of magnetizing the arma 
tures 9 and 10. The permanent magnet 16 is magne 
tized in its axial direction and forms separate magnetic 
circuits for the right-and left-hand channel, through ar 
matures 9, 10 and pole pieces 1, 2 and 3, 4. Thus when 
armatures 9, 10 are subjected to vibration transmitted 
from the stylus tip 1, there is caused a change in mag 
netic flux in the gaps in which the armatures are placed, 
thereby inducing a voltage across coils 5, 6 and coils 7, 
8 of the electromagnetic means which forms these 
gaps. In a double channel disc recorded according to 
the 45-45 system, each channel is cut at an angle of 
45 with respect to the horizontal disc surface so that 
both channels are formed at right angles to each other. 
When the stylus tip is placed into a groove of the disc, 
one channel causes a movement of the stylus tip in a di 
rection normal to that channel surface, so that one of 
the armatures, for example armature 9, will oscillate 
about the fulcrum of the vibration system in a plane in 
cluding the cantilever and said one armature to thereby 
induce current in coils 5, 6, while the other armature, 
or armature 10, will be only subjected to rotary motion 
about its axis so that no change in magnetic flux is 
caused in the gap in which said other armature is 
placed, with the consequence that no current is in 
duced in coils 7, 8. The other channel similarly causes 
a movement of the stylus tip 11 in a direction normal 
to its channel surface, and the result of this is that only 
armature 10 will oscillate about the fulcrum of the vi 
bration system in a plane including the cantilever arm 
12 and armature 10, thereby inducing current in coils 
7,8. No current is induced in coils 5, 6. In actual opera 
tion, the movement of the stylus tip 11 is influenced by 
both channels and the motion of the armatures 9, 10 
will be complex. However, because the coils of each 
pair are only responsive to one channel component 
which causes a change of magnetic flux in the gap 
formed by their associated pole pieces, two separate 
signals are produced by the two pairs of coils. 

In FIG. 2, which shows only one half of the trans 
ducer, namely the armature 9, the pole pieces 1, 2 and 
the coils 5, 6 corresponding to one of the channels, it 
will be understood that the armature 9 extends in the 
direction in which the stylus tip 11 is moved by said one 
channel, so that the armature 9 will oscillate across 
pole pieces 1 and 2 or in the plane of the sheet of draw 
ling. 

FIG. 3 shows another form of the transducer in which 
permanent magnet 16 is placed rearwardly of the arma 
ture 9, as viewed from the stylus tip 11, and there is 
provided a guide or pole piece 17 for passing flux from 
the permanent magnet to the armature. The guide 
piece 17 is disposed within a hollow holder 14 and ex 
tends to the abutment of holder 14 and damper 15, 
thereby providing an effective, low reluctance path for 
the flux. 
The permanent magnet 16 and the guide piece 17 are 

arranged in direct contact. As will be readily appreci 
ated, it is preferable to mount the stylus assembly in 
cluding the cantilever holder 14 detachably on the 
body including the electromagnetic means. At this end, 
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the parts can be arranged so that as the holder is 
mounted, it fits with the permanent magnet 16 as by 
forming a groove in the end of the holder and the guide 
piece 17 is brought into contact with the permanent 
magnet 16. 

FIG. 4 shows a further modification of the transducer 
which is similar to FIG. 3 in that a guide or pole piece 
17 is provided to pass the flux from the permanent 
magnet 6 to the armature 9. In this embodiment, the 
permanent magnet 16 is located between the coils 5 
and 6, and the guide piece 17 extends towards the ar 
mature 9 placed below the magnet. This feature allows 
a greater amount of flux to be supplied to the armature 
9, thereby enabling reproduction of sound with an im 
proved S/N ratio to be obtained. 
FIG. 5 shows a still another transducer which is simi 

lar to the embodiment shown in FIG. 2 in that perma 
nent magnet 16 is placed forwardly of the armature 9, 
as viewed from the stylus tip 11, but differs from FIG. 
2 by the provision of an additional permanent magnet 
18 disposed between the pole pieces 1 and 2. The pur 
pose of the permanent magnet 18 is to attract flux from 
the permanent magnet 16 so as to achieve a more effec 
tive passage of the flux through the armature 9, rather 
than directly acting to magnetize the armature 9. An 
improved S/N ratio can be assured by this means as in 
the embodiment of FIG. 4. 
FIGS. 6 to 8 show slightly different forms of the stylus 

assembly from that previously described. In FIGS. 6 
and 7, the stylus assembly comprises a single armature 
19 in the form of a disc (FIG. 6) and of a square plate 
(FIG. 7). Such stylus assemblies can be incorporated 
into any of the transducers illustrated in FIGS. 1 to 5. 
Because of its shape, such disc or square plate armature 
19 can be directly mounted on the cantilever arm 12 
without the need for providing the armature securing 
member 13 shown in FIG. 1. However, as before, the 
armature 19 is supported, together with the cantilever 
arm 12, by the cantilever holder 14 via an interposed 
damper 15 of an elastomeric material. The stylus as 
sembly of FIG. 8 is similar to that shown in FIG. 1 but 
is provided, in addition to armatures 9 and 10, with a 
tubular auxiliary armature 20 which is fitted around the 
cantilever arm 12 forwardly of the armature securing 
member 13. The auxiliary armature 20 is formed of 
similar high permeability material as used for the arma 
tures 9 and 10 and is adapted to move with the oscilla 
tion of the stylus tip 1. When this stylus assembly is 
used in a transducer as shown in FIGS. 1, 2 and 5 in 
which the permanent magnet 16 is disposed forwardly 
of the gaps, the auxiliary armature 20 will aid in the 
change of magnetic flux across pole pieces 1, 2 and 
across pole pieces 3, 4 by the armatures 9 and 10. This 
serves to provide more positive separation of channel 
components of the vibration. In addition, the auxiliary 
armature 20 will assist in better guiding the flux from 
the permanent magnet 16 to the armatures 9, 10. Still 
further, the auxiliary armature 20 provides a strength 
ening effect for the thin cantilever arm 12 to prevent 
flexure of the same which may otherwise occur as a re 
sult of the vibration thereof, thereby removing second 
ary resonance. 
The transducer shown in FIG. 9, which is depicted in 

similar fashion as FIG. 2, has a vibration system and an 
electromagnetic means which are both different from 
those described above. The vibration system of this 
transducer does not have the cantilever holder previ 
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6 
ously mentioned, but terminates in an armature secur 
ing member 13 mounted at the rear end of the cantile 
ver arm 12 and carrying armatures (only armature 9 
being shown). Forwardly of the member 13 there is 
provided on the cantilever arm 12 a support member 
21 of an elastomeric material which acts as a damper, 
and the support member 21 is securedly received in a 
tubular holder 22 which is in turn secured to the car 
tridge body, thereby positioning the whole vibration 
system. In the electromagnetic means, pole pieces 2 
and 4 associated with the armatures 9 and 10 extend at 
an angle of 45° with respect to the vertical planes, but 
pole pieces 1 and 3 do not extend parallel to their mat 
ing pole pieces 2 and 4, but instead extend vertically. 
Furthermore, pole pieces 1 and 3 are bent at their 
lower end to extend towards the rear ends of the canti 
lever arm 12. The pole pieces 2 and 4 are bent as 
shown, and the magnetic circuit for one half of the 
electromagnetic means is completed through pole 
pieces 1, armature 9, pole pieces 2 and permanent 
magnet 16 which is placed in contact with or close to 
a yoke 23. If desired, pole pieces 1 and 3 can be unified 
into a single piece. The resulting structure still forms 
independent gaps for the two channels. 
FIGS. 10 to 13 show a still further embodiment of the 

stereophonic pickup cartridge according to the inven 
tion which corresponds to the transducer of FIG. 5, but 
in which the stylus assembly is replaced by that of FIG. 
8. Except for a stylus assembly 30, all of parts and con 
ponents are assembled and properly secured in position 
in a casing 31 of high permeability material, which also 
serves as a shield. The casing 31 has a pair of flanges 
32 for use in mounting the cartridge on a tone arm. 
Two pairs of terminals 33 project from the rear end of 
the casing 31 for connection with an amplifier which 
amplifies reproduced signals. In the bottom wall of the 
casing 31 there is formed a window 34, and in commu 
nication with the window 34 is a receptacle 58 (not 
shown in FIG. 10 but shown in FIG. I.) into which a 
part of the stylus assembly 30 is inserted for attach 
ment, the stylus assembly 30) covering a substantial 
part of the bottom of the casing 31. FIG. 10 shows part 
of the stylus assembly 30, that is, a knob 35 moulded 
from synthetic resin, cantilever arm 36, stylus tip 37, 
auxiliary armature 38, armature securing member 39, 
a pair of armatures 40, 41 secured to the member 39 
and only partly shown, and damper 42. The pair of ar 
matures 40, 4 are secured to the member 39 at the 
rear end of the cantilever arm 36 so as to extend in a 
plane perpendicular to the cantilever arm 36 and at an 
angle of indication of 45° with respect to the vertical 
plane including the axis of the cantilever arm 36 as pre 
viously described. These armatures are positioned in 
independent gaps formed by two pairs of pole pieces, 
only one pole piece of each pair being shown in FIG. 
0 at 43 and 45 as seen within the window 34 of the 

casing 31. Obviously opposite pole pieces are provided 
to define the gaps. In FIGS. 10 and 11, it will be seen 

60 

65 

that a permanent magnet 47 is arranged forwardly of 
the pole pieces 43, 45, as viewed from the stylus tip 37, 
so as to be opposite to the auxiliary armature 38. The 
casing 3 provides a substantially complete magnetic 
shield so as to preclude the flux within the gaps from 
being influenced by internal sources, such as stray 
fields, other than by armatures 40 and 41. 

In FIG. 11, it will be noted that the casing 31 is en 
gaged and closed at its rear part by a terminal board 48 
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carrying the terminals 33. Thus the board 48 is 
mounted in place after the transducer has been assem 
bled within the casing 31. 
The electromagnetic means of the transducer is 

formed as one block as shown in FIG. 1, and the one 
half is shown in FIG. 11 as comprising pole pieces 45, 
46 connected together b a yoke 49 with coils 50, 51 
being wound on opposite legs. The coils 50,51 are con 
nected in series so as to be additive for induced volt 
ages. As will be understood, the ends of the pole pieces 
45, 46 are arranged at right angles with respect to the 
ends of the other pair of pole pieces not shown. In 
order to facilitate the assembly of the cartridge and to 
maintain correct positioning of the pole pieces perma 
nently, the pole pieces are embedded in a resin mould 
ing 52, even though it will be understood that free 
space is left for the gaps defined between the pole 
pieces. The resin moulding 52 occupies a substantial 
space within the casing 31, and has a front end portion 
53 which extends to the front wall of the casing and a 
rear end portion 54 which is shaped to be engaged with 
a groove 55 formed in the terminal board 48. Also the 
resin moulding 52 has a top end portion 56 which con 
tacts the inwardly extending end 57 of the terminal 
board 48, when in place, and thus allows the terminal 
board 48 to be a sliding fit with the casing wall and por 
tion 56. The resin moulding 52 is formed with a recep 
tacle 58 rearwardly of the pole pieces, for reception of 
a part of the stylus assembly 58 rearwardly of the pole 
pieces, for reception of a part of the stylus assembly 30. 
The magnetic shield provided by the casing 31 encloses 
the electromagnetic means, but permits a part of the 
resin moulding 52 to be exposed at its window 34. 
The cartridge shown in these Figures is constructed 

to facilitate the mounting of the stylus assembly 30 on 
the cartridge body in proper position, thereby ensuring 
a correct positioning of the armatures within the gaps 
of the electromagnetic means. To this end, a resin knob 
35 is centrally provided with a post-shaped plug 59 
which is engageable with the receptacle 58 to hold the 
entire stylus assembly firmly. To prevent unintended 
disengagement or loosening of the plug 59 from the re 
ceptacle 58, an annular lock ring 60 of an elastomeric 
material is fitted in a corresponding groove in the re 
ceptacle 58 so as to project a slight distance internally 
from the inner wall of the receptacle. A groove 61 is 
formed in the periphery of the plug 59 in conformity to 
the projection end of the ring 60. In this manner, the 
stylus assembly is detachably mounted on the cartridge 
body. FIG. 11 best shows that the armatures are prop 

O 

15 

25 

30 

35 

40 

45 

50 

erly positioned in the gaps when plug 59 is fitted into 
receptacle 58, although the drawing shows this only for 
one of the armatures 41. The other armature is of 
course similarly positioned. These armatures, there 
fore, will cause a change of magnetic flux in their asso 
ciated gaps when vibrations are transmitted thereto 
through the cantilever 36 from the stylus tip 37 at the 
opposite end of the latter. Elastic damper 42 allows os 
cillatory motion of the armatures in any direction and 
exerts a damping effect to return them to their neutral 
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position. Further details of the stylus assembly will be 
described with reference to FIGS. 12 and 13. 
The permanent magnet 47 is embedded in the front 

end portion 53 of the resin moulding 52, but is exposed 
at its end face opposite to the auxiliary armature 38, 
through the window 34 in the casing 31. This magnet 
is axially magnetized and magnetizes the auxiliary ar 

65 

8 
mature 38 disposed below it, which in turn passes the 
flux to the armatures such as shown at 41. Another per 
manent magnet 74 is disposed between the pole pieces 
45 and 46 to force the flux from the permanent magnet 
47 to pass through the armature. Because of such na 
ture of the magnet 74, the direction of magnetization 
thereof should be carefully determined. By experi 
ments, it was found preferrable to magnetize the attrac 
tion magnet 74 lengthwise in the similar manner as the 
permanent magnet 47 when the disposition of both 
magnets shown in F.G. 11 is employed. 
FIGS. 12 and 13 show the appearance and the sec 

tion of the stylus assembly shown in FIGS. 10 and 11. 
The knob 35 formed from synthetic resin has a bottom 
wall 62 and a pair of side walls 63, 64, the bottom wall 
62 being formed with the plug 59 previously men 
tioned. The plug 59 is slightly inclined towards the 
front or the stylus tip 37 and is formed with the groove 
61 in the front part of its periphery, for engagement 
with the lock ring 60 in the receptacle 58 to be de 
tained thereby. A semi-circular raised portion 65 ex 
tends from the bottom wall 62 to the front side of the 
plug 59 and the securing member 39 abuts, through 
damper 42, against the front end face of the raised por 
tion 65, the parts 42,39 and 36 being aligned on an ex 
tension line from the axis of the semi-circular raised 
portion 65. The pair of armatures 40, 41 are secured to 
the armature securing member 39 so as to lie in a plane 
perpendicular to the axis of the cantilever arm 36 and 
to have an angle of inclination of 45° with the vertical 
plane including the axis of the cantilever arm 36. As is 
apparent, the knob 35 moulded from synthetic resin, 
covers the bottom of the casing 31 with the bottom wall 
62 thereof and externally engages both sides of the cas 
ing with the side walls 63 and 64 thereof. Therefore, 
the spacing between the side walls 63 and 64 depends 
on the dimension of the casing. It will be seen that the 
knob 35 is firmly coupled to the cartridge body by 
means of the plug 59 and side walls 63 and 64. 
The cantilever arm 36 is formed from a nonmagnetic 

metal, for example aluminum, to a tube form. A pipe 
of high permeability material which constitutes the 
auxiliary armature 38 is fitted on and secured to the tu 
bular cantilever arm 36 adjacent the rear end thereof. 
into the rear end of the tubular cantilever arm 36 is 
forcibly pressed a fixing pipe 66, to which a support or 
fulcrum wire 67 is firmly bonded. The support of full 
crum wire can be a metal wire, preferably a relatively 
thin piano wire. The support or fulcrum wire 67 ex 
tends a substantial distance rearwardly from the fixing 
pipe 66, and is surrounded by and unified with another 
fixing pipe 68 over its length from a point adjacent the 
rear end of the cantilever arm 36 to the other end of the 
wire. The securing member 39 for the armatures is 
mounted on the rear end of the cantilever arm 36, and 
rearwardly of the member 39 there is disposed the 
damper 42 of an elastomeric material which is in turn 
followed by a mounting pipe 69 that is connected with 
the fixing pipe 68. The clearance left between the two 
fixing pipes 66 and 68 is important, because it allows 
the oscillatory motion of the cantilever. It is also impor 
tant in establishing and maintaining the fulcrum of vi 
bration at a fixed point. The center of the clearance is 
at or closely adjacent the fulcrum of vibration, and 
therefore the armatures 40 and 41 are positioned in a 
plane passing through this center and perpendicular to 
the axis of the cantilever arm 36. The armature secur 
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ing member 39 is moulded, by casting a synthetic resin 
such as ABS resin, so as to properly position the arma 
tures 40 and 41 therein. Simultaneously, a through hole 
for subsequently passing the cantilever arm 36 can be 
formed when casting the member 39. The member 39 
and cantilever arm 36 are firmly held together by fric 
tion at the wall of said hole. 
The stylus sub-assembly including the portion from 

stylus tip 37 to mounting pipe 69 is carried by the knob 
35 by inserting the mounting pipe 69 into a transverse 
bore extending across the semi-circular raised portion 
65 and the plug 59. Thus the knob 35 acts as a cantile 
ver holder. The plug 59 is formed with an axially ex 
tending receptacle 70 receiving a nut 71 which is 
threadably engaged by a clamp screw 72, thereby al 
lowing the mounting pipe 69 of the stylus sub-assembly, 
which traverses across the plug 59, to be fixed in posi 
tion by engagement with the clamp screw 72. If desired, 
by loosening the clamp screw 72, the relative position 
of the mounting pipe 69 to the plug 59 or the knob 35 
can be adjusted. This obviously alters the distance be 
tween the rear surface of the armature securing mem 
ber 39 and the front end surface of the semi-circular 
raised portion 65, so that the compression applied to 
the damper 42 and the tension in the support or full 
crum wire 67 can be freely adjusted. It will be appreci 
ated that the stylus assembly of this embodiment is of 
compact and reasonable design in that it can be 
mounted on the cartridge body by merely holding it at 
the side walls 63 and 64 of the knob 35, thus without 
touching the stylus tip 37 and the armatures 40, 41. 
FIG. 14 shows a further improved stylus sub 

assembly in section. The sub-assembly is formed by 
moulding the armature securing member 39, support or 
fulcrum wire 67 and mounting member 69 integrally in 
a synthetic casting resin. The armatures and the canti 
lever arm 36 are fixed and partly embedded in the por 
tion corresponding to the securing member 39. A use 
of a suitable metal mould comprising separated parts 
will permits such moulding without particular diffi 
culty. Once the mould design and manufacturing steps 
are established, the the mass production with uniform 
quality is ensured. In order to strengthen the junction 
between the securing member 39 and the cantilever 
arm 36, the member 39 may be formed with a projec 
tion 73 which extends into the cantilever arm 36. If de 
sired, the cantilever arm 36 need not be partly embed 
ded in the securing member 39, but may be engaged 
with the projection 73, subsequent to the completion of 
molding, and secured thereto. 
What is claimed is: 
1. An electromagnetic stereophonic pickup cartridge 

for stereophonic reproduction of sound from a record 
groove having individual sound recordings disposed ac 
cording to the 45-45 system, comprising 
electromagnetic generating means having two inde 
pendently variable magnetic air gaps located at op 
posite sides of an imaginary first vertical plane and 
aligned in an imaginary second vertical plane trans 
verse to said first plane; 

a cantilever arm having one end portion provided 
with a stylus, another end portion, and a longitudi 
nal axis coincident with said first plane; 

magnetic armature means carried by said other end 
portion and being located in said second plane; 

magnetic means fixedly mounted proximal to said ar 
mature means for magnetizing the same; and 
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mounting means engaging said other end portion of 

said cantilever arm and mounting the same for 
movement in more than one plane at substantially 
equal degrees of restraint about a fulcrum which is 
located at least proximal to said second plane; 

said mounting means comprising an elongated flexi 
ble portion and an armature carrying portion, said 
portions of said mounting means being unitary and 
composed of synthetic plastic resin material. 

2. A multichannel pickup cartridge adapted for si 
multaneous reproduction of multichannel signals from 
a record disk having a groove with two modulated walls 
comprising: 
an enclosure having an open window in its bottom; 
electromagnetic means including two pairs of pole 
pieces forming a pair of mutually independent air 
gaps, respectively, which are located on opposite 
sides of a first imaginary vertical plane and aligned 
in a second imaginary vertical plane which inter 
sects with said first vertical plane; 

a cantilever arm having its longitudinal axis coinci 
dent with said first imaginary vertical plane, said 
pole pieces of each pair being spaced axially of said 
arm; 

an armature securing member securedly connected 
to said cantilever arm at the other end thereof, 

a pair of armatures secured to said securing member, 
each said armature being disposed within each of 
said air gaps at an angle of inclination correspond 
ing to the respective modulated wall of said sound 
groove of said record disk; 

socket means fixed within said enclosure, said socket 
means including a recess opposite said window, 

a knob member of non-magnetic material; 
securing means for replaceably securing said knob 
member in the recess in said socket means, said 
knob member being channel-shaped in section so 
as to cooperate with said socket means to substan 
tially cover said window when secured in place, 
said knob member being formed with a bore which 
extends through the central portion of said knob 
member in a direction inclined with respect to the 
bottom of said enclosure; 

a mounting member located in said bore; 
further securing means for adjustably securing said 
mounting member in the bore; 

fulcrum means having its one end secured to the 
other end of said cantilever arm and its other end 
extending through and secured to said mounting 
member; and 

a damper of an elastic material placed between the 
other end of said cantilever arm and said knob 
member; 

said fulcrum means extending through said damper 
and being tensioned so as to maintain said damper 
in abutting relationship with said knob member and 
the rear end of said cantilever arm, whereby the 
knob member carries said cantilever assembly in 
cluding said cantilever arm and said armatures 
thereon; 

said electromagnetic means being responsive to a 
change in magnetic flux produced in said air gaps 
by a motion imparted by the record disk to said sty 
lus tip and thence to said armatures. 

3. A multichannel pickup cartridge according to 
claim 2 wherein said modulated walls are each inclined 
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at an angle of 45 with respect to the vertical and at 
right angles to each other. 

4. A multichannel pickup cartridge according to 
claim 2 in which said armature securing member, said 
fulcrum means and said mounting member are all inte 
grally formed by casting resin, the ends of said arma 
tures and said cantilever arm being embedded in the 
securing member thus formed. 

5. A multichannel pickup cartridge according to 
claim 4 wherein said securing member is provided with 
a projection on one end thereof and in which said canti 
lever arm has a bore, said projection engaging said 
bore. 

6. A multichannel pickup cartridge adapted for si 
multaneous reproduction of multichannel signals from 
a record disk having a groove with two modulated walls 
comprising: 
an enclosure having an open window in the bottom; 
electromagnetic means including two pairs of pole 
pieces forming a pair of mutually independent air 
gaps, respectively, which are located on opposite 
sides of a first imaginary vertical plane and aligned 
in a second imaginary vertical plane which inter 
sects with said first vertical plane; 

a cantilever arm having its longitudinal axis co 
incident with said first imaginary vertical plane, 
said pole pieces of each pair being spaced axially 
of said arm; 

a stylus tip adapted to engage said sound groove, said 
stylus being supported at one end by said cantilever 
arm; 

an armature securing member securedly connected 
to said cantilever arm at the other end thereof; 

a pair of armatures secured to said securing member, 
said armatures being of a high magnetic permeabil 
ity material and disposed within each said air gap 
at an angle of inclination corresponding to the re 
spective modulated wall of said sound groove of 
said record disk; 

a permanent magnet fixedly disposed within said en 
closure adjacent said armatures for magnetization 
thereof; 

socket means fixed within said enclosure, said socket 
means including a recess opposite to said window; 

a knob member of non-magnetic material; 
securing means for replaceably securing said knob 
member in said recess in said socket means, said 
knob member being channel-shaped in section so 
as to cooperate with said socket means to substan 
tially cover said window when secured in place, 
said knob member being formed with a bore which 
extends through the central portion of said knob 
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member in a direction inclined with respect to the 
bottom of said enclosure; 

a mounting member located in said bore; 
further securing means adjustably securing said 
mounting member in said bore; 

a fulcrum having its one end secured to the other end 
of said cantilever arm and its other end extending 
through and secured to said mounting member; 
and 

a damper of an elastic material placed between the 
other end of said cantilever arm and said knob 
member; 

said fulcrum extending through said damper and 
being tensioned so as to maintain said damper in 
abutting relationship with said knob member and 
said rear end of said cantilever arm, whereby said 
knob member integrally carries said cantilever as 
sembly including said cantilever arm and said ar 
matures thereon; 

said electromagnetic means being responsive to a 
change in magnetic flux produced in said air gaps 
as derived from the permanent magnet through 
said armatures, said change being caused by a mo 
tion imparted by said record disk to said stylus tip 
and thence to said armatures. 

7. An electromagnetic cartridge as defined in claim 
6, said permanent magnet means being located at a side 
of said armature means and said second plane which is 
remote from said stylus, and comprising a guide pole 
portion extending towards said armature means. 

8. An electromagnetic cartridge as defined in claim 
6, said permanent magnet means being located above 
said armature means, and comprising a guide pole por 
tion extending towards said armature means. 

9. An electromagnetic cartridge as defined in claim 
6, said permanent magnet means comprising a first per 
manent magnet located intermediate said armature 
means and said stylus, and a second permanent magnet 
located above said armature means. 

10. An electromagnetic cartridge as defined in claim 
6, said permanent magnet means being located inter 
mediate said armature means and said stylus; and fur 
ther comprising an auxiliary armature also located in 
termediate said armature means and said stylus and 
being carried by said cantilever arm. 

11. An electromagnetic cartridge as defined in claim 
6, said air gaps each being elongated, and said armature 
means including two elongated armatures each located 
in one of said gaps and having a longitudinal axis which 
extends substantially at a right angle to the elongation 
of the respective gap. 
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