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e Introductory talk = Which point of MC type cartridge is better

Mr. MC

vs Mr MM _

MC boom now. I'm not satisfied Mr. MM Looking at the recent audio world, it seems that MC
cartridges are booming, but it seems that the United States seems to be the origin of fire and
that it is affecting Japan as well. It's not like a main amp, it has a built-in MC head amp, and if
you don't have a head amp, it's like no noise.

However, from the perspective of the MM tribe, this is strange. The reason is that the output
voltage of MC cartridges is low, so the amplifier must have a head amp or a transformer built in,
so | think this is superfluous. It is now a boom like a synonym for luxury. There is even an image
that the performance of the MM cartridge is inferior to that of the MM cartridge. It is strange no
matter how you think. Even the price is higher than our MM, and it may be two to three times as
expensive. In addition, the low output voltage may require extra head amps or transformers.
Still, | don't know how to think about the MC boom.

By the way, it is difficult to use. Needle replacement 3 is not easy. It takes a lot of time to send
to the manufacturer, so there are many irrational aspects.

At that point, our MM model has easy needle replacement and you can do it yourself. The price
is low, and there is no difference in characteristics. No, it's better than MC. The output voltage is
about 5 millivolts, and no transformer or head amp is required. There are so many
advantageous aspects, but why is this MC boom like this? I'm not convinced at all. Mr. MC Well,
don't be so excited. | understand what you say, and you may be right. However, if you can tell
me that it is expensive, the structure of our MC cartridge is very complicated. You may be
scolded for this, but a simple mechanism like bending an iron plate like MM and winding a coil
around it, and attaching a needle to a cantilever with a magnet attached Unlike this, the coil is
wound directly on the cantilever. The size of the coil is whether it can be seen with a magnifying
glass. Skilled people spend a lot of time finishing each one by hand. There's no way you can
use machines to make large quantities like MM. The magnetic circuit is much more powerful,
and it takes a lot of work to make one MC cartridge anyway. If you say that the price is high, |
would like you to take a closer look at that background and its contents.

In addition, we have mentioned earlier that there is no difference in sound between MM and
MC, but the characteristics are better for MM, but why MC is so boom, but MC cartridge is It has
a much longer history than the MM type. It has been used for a long time and is still alive today.
Well, it ’s like you ’re alive
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That's because M-san has disappeared for the first time. However, this boom is still alive. That's
because there are benefits that MM does not have. Mr. MM seems to be a bit nervous about the
MC boom, but it is proof that there was some good point about temporarily removing our MC,
who has a long history, and we are pessimistic. | don't think there's anything to do.

What is advantageous in terms of characteristics is us MM Mr. MM s that so? However, when
good things come out, it is common in the world that the bad ones disappear, so let's talk about
one of the frequency characteristics. At our MM, the vibration system is only a magnet, so the
weight of the magnet itself can be anywhere from 6 to 7 milligrams if you want to make it even
lighter. And the effective mass seen from the needle tip is much lighter. If you use such a
vibration system, the high range easily extends from 10 kHz to 30 kHz. What about MC when
you get there, you've heard that a micro coil has recently been created, but in any case you
have to move a heavy coil at last. So, high range: S Ki From 3 KHz, 0 KHz will be the best.
There is no problem compared to our MM.

Well, the size of the frequency response is good, and we are better served. One of the major
features is the high level of compliance, which is a painful story for MC. Since we originally have
a light vibration system, it is easy to trace even a stylus pressure of 1 gram or less. What about
MC, maybe 2 grams or 3 grams, or even heavier. With such heavy stylus pressure, the record
will also scream. Judging from this alone, we can say that our characteristics are better. So why
is the MC boom happening?

He said he was almost washed away, but that was the hit. It was good to be good, so it was
strange that it disappeared at that time. Mr. MC You said quite clearly. But, as you mentioned,
can the quality of a cartridge be determined only by compliance and frequency characteristics?
That's why the frequency characteristics that M M boasts are in a fairly wide range. However,
the area perceived by the human ear is not very large. You have to think about the details that
occur within that range. How to adapt to such changes is important. As MM said, you can't judge
by frequency characteristics alone. True, frequency response is very important. | understand
that. But isn't there something else that is important? We at MC have something that MM
doesn't have in that regard. What is that? We generate electricity by moving the coil in a strong
magnetic field. The magnetic field does not always move, only the very light electrons actually
move. Therefore, it becomes extremely sensitive to fine movement of the needle point. This is a
very important factor for sound and music.

The characteristics that MM mentioned right now seem to be too one-sided. At present, we are
perceived as if the MC tribe has come back to life, but it is not only frequency characteristics
and compliance, but also other benefits, in other words, the high quality that MM can not
achieve Is gaining attention again. | want them to look not only one-sided but also
three-dimensional. Mr. MM: Yes, you say, what is happening in the world can be expressed to
some extent by characteristics and measurements. If not, what should we base on?
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Impossible except some

You can do it yourself

To

Real

Is

Needle exchange Tone arm | Trace | Handling weight | Compatibility ability Difficulty

Cartridge output power

Choose an arm "

Extremely | 6 ~ 8g "Quite free, excellent

To

7~11g

Mr. MM played a very important role Mr. MC That's exactly what it was, but as | mentioned
earlier, there are many things you can't judge from a one-sided perspective. We are not
acknowledging your existence. The prosperity of the audio world today is like MM's foundation.
Yes, we value it. We are delicate in structure, and the low output voltage pointed out is also
fatal. Increasing the number of turns in the coil would increase the output voltage, but this would
make the vibration system too heavy, so the number of turns in the coil would need to be
reduced. Therefore, the output voltage is inevitably low. This can't be helped anymore.

But, listen carefully here. For cartridges, | have to think about the power generation efficiency of
the cartridge and the energy that comes out. It's just one generator. Isn't it a mistake to consider
only the output voltage, even with one output? For example, when we convert the output of MC
to wattage, the output voltage is only about 0.25 millivolt, even though it is certainly high, but the
output current is much higher. Therefore, the output power becomes large. The formula W = e /
R L [= (STE): IMA VelvVz] gives 4.166 x LW for our representative orthophone SPUIA. MM's
representative Sure IVI5 is only 2.606 x OW. Even if it is simply calculated, the output power is
159.8 times larger. Electromagnetic conversion efficiency represents energy, so the energy we
deliver is so high that it is incomparable to MM. MM's output is much lower than us when
converted to wattage. However, the output voltage of the MM can be used as it is without a
head amplifier or transformer, and it is easy to change the needle because it is easy to separate
the vibration system and the power generation system into two.

Big

I

Low

| Impey lance | Characteristics "Dance Compla

Low | wide

Extremely

Wide high
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Low

high

Price | Manufacturing process | Output voltage

Use it for anyone. | think that the role played by MM in terms of ease of use is a huge one. But
that doesn't mean that it applies to everything. | want to say that. There are some categories
that MM can't afford. Isn't it a bit strange that if you don't cover the parts that can't be reached
with MM without a single color? How are you

Mass production by machine is possible

U.

Reasonable

Construction

One by one

The coil is moved by the vibration of one complicated hand. Because the coil is a magnet, an
electromotive force is generated in the coil.

Mr. MM But | don't know. Some people say that there is no difference between the content and
the listening, and there are many people who say that our tone is more beautiful. And you
seemed to talk a lot about power, but it's a bit strange. Because the amplifier that receives our
signal does not run on power, but on voltage. So | don't think power needs to be a problem
here. Apparently, it seems to me that a pure theorist like me can think of it as a complex strange
occult.

Operating principle

magnet

e Features of Mr. MC and Mr. MM

As complicated as MC

No magnet by needle vibration

The magnetic flux in the base changes, and the core moves.

An electromotive force is generated in the file. -Magnet coil

One stitch tip Cantilever S

Damper

The ability to express music is no match for us MC Mr. MC lt is different. | am talking about high
conversion efficiency. The amplitude of the needle point is the same for both MM and us, and
that is how much energy is output as output. Voltage alone is not energy. When you apply
voltage and current, it becomes real energy. Voltage alone does not produce this energy, and
without energy, things do not move. By the way, the static electricity generated when rubbing
the plastic plate, which can reach several thousand volts if only voltage is considered. However,
the only thing that can be operated with that electricity is a very light piece of paper. If you try to
do any work with this electricity, you will not be able to do any work because of the lack of
energy in the first place and the voltage will drop quickly. Enter the amplifier?

Terminal

Mr. MC

Mr MM

Needle point

Conductor, Cantilever
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Giving force signals is a kind of job. | would like to say that we have more at this height of
energy. The higher the conversion efficiency, the better it is to output the information in the
sound groove of the record. In other words, changes in the output appear sensitively.

And you said that there was no difference between listening to MM and us MC, but not
everyone said that. People who really listen to records or music often use MC. From a
theoretical point of view of linearity, we have an advantage. This is because, in the case of MM,
the movement of the needle tip does not necessarily lead to power generation. Only when the
magnetic change caused by the magnet is relayed to the pole piece does the output come out.
In other words, there is no output without passing through the one cushion of magnetic change
of the pole piece. Then, of course, the performance of the pole piece becomes a problem. What
changes have been made to your MM in this pole piece is not as straightforward as we would
be with just moving electrons. By moving the magnetic moment of the atoms in the metal of the
pole piece, the magnetic change is transmitted to the coil for the first time. And as a result, an
output is generated in the coil. In other words, power cannot be generated without the help of
others, that is, magnetic changes in the pole pieces. At this time, it would be nice if the changes
in the pole piece happened in a straightforward manner, but in fact it does not. After all, the
change in magnetic moment in the pole piece is originally bound by metal atoms. In order to
break these constraints and change the magnetic moment, a certain amount of energy is
required. You should be well aware of this. Then, with just a little movement of your little
magnet, no sensitive change like our MC would occur. In comparison, our MC, as we said
earlier,

The coil moves in a constant flow of magnetic field to generate electricity. And at this time, the
lightest electron in the atom moves directly in the wheel. We don't generate electricity by indirect
means like MM.

Still ironic. Earlier, MM was so proud of the lightness of the vibrating system, but when it comes
to power generation that matters, our MC operates only much lighter electrons. MM must move
the magnetic moment, which is hard to move due to the binding force of metal atoms. This is, of
course, the sensitivity to the movement of the needle tip, and the difference between us MC and
MM comes to mind. That's why | mentioned MC is better at detail reproduction. It is our specialty
to be sensitive to the delicate changes in the sound groove of a record and reproduce it
accurately.

However, in the case of MM, the reproducibility of the details is inferior as | have just said, but
as | said earlier, it will help you to get a good feel for the whole music and make the music
enjoyable. That is a special skill of MM and | think it is very important.

That's why MM needs to stop thinking that cartridges are superior in all respects, take a closer
look at each other's fields of work, and work accordingly. Audio beginners will be able to enjoy
the sound easily by taking advantage of MM's characteristics. Of course, it has the power to
express a certain amount of detail and has a certain quality. For that reason, MM was able to
control the cartridge world, albeit temporarily. However, even MM can be overwhelmed. That is
our field. Therefore, for those who pursue the reproducibility of details, low output voltage does
not pose any obstacle. Even if
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You need an amp transformer. sand. Such people can recognize the true goodness of our MC. |
will say that it is our field. Do you understand.

The squid is slightly different. Mr. MM When | heard the story of MC from a while ago, MC3 was
better than anything. If you generate power efficiently and pass it through a head amp or a
transformer, it would be good if it was an excellent one, but what if it was bad? There might be
something like compatibility. We are much cleaner. Mr MC That's true. No matter how good we
are, if the transformers inside are bad, the result will not be good. From that point, MM has to
give one or two steps to the ease of use, as | mentioned earlier. However, if you have a
transformer in the middle and a good head amp, you can express the details that MM cannot.
That is our special skill. Mr. MM: That's right. Then, the trackability that our fellow Sure is proud
of. MC will not be able to stand on this.

The disadvantages of using a step-up transformer are that you have just described the fineness
of Mr. MM details and the high conversion efficiency, but you will not be able to connect it
directly to the preamplifier. That's why you use a transformer and head amp. Well, aside from
the head amp, if we used a transformer, wouldn't it be exactly the same as us? In the trance, the
same behavior that happens in us is happening. Mr. MC Oh, yeah. But they are not exactly the
same. This part certainly does electromagnetic conversion very similar to your MM, but it looks
similar and this is also a big difference. This is because a transformer can use the core in an
ideal way. If one end of the core is cut off, the magnetic performance will drop extremely. MM
uses a part similar to a transformer, that is, an iron core, but there will be a large gap in that
core. Even that alone will greatly reduce the electromagnetic characteristics. Transformers are
completely solid cores. Also, the amount of power entering the transformer is a problem.
Transformers run on electric power. If the voltage is small, but the current is large, the energy
can change the magnetic behavior of the core. If the magnetic moment of the magnet can be
changed sufficiently with a large amount of energy, the core will work well even in small details,
and the expressive power will increase. In other words, linear operation is possible. In the case
of Mr. MM, the small magnet is moving, the displacement is not so large, and since one end of
the core is open, the nonlinear area becomes larger by itself. So it's the same because we use a
transformer

Mr. MM is excellent in tracing ability, but Mr. MC It is exactly as you say. The lightness of the
vibration system certainly loses. Very few of us can trace in and out of a gram. However,
considering the nature of the record, | don't think that light needle pressure alone is an
advantage. This is because the record is not a hard rigid body, but has sufficient elasticity in the
small area where the needle tip traces. Therefore, when tracing with a slightly heavy stylus
pressure, the tip of the needle is slightly inserted into the record sound groove, but this does not
immediately damage the sound groove. The slight dents in the sound grooves created by the
trace will return to normal over time. Also, if the tip of the needle enters the sound groove of the
record a little, the contact area between the needle and the record will increase, and the load
per unit area will decrease.
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Mr. MM, right. But you also care about your heavy & heavy. Because we are light and slim, it is
easy to attach to any arm. You choose an arm and what about that?

I will do it. It's too early to think that a record is useless because the stylus pressure is a little
heavy. Conversely, it is a mistake to assume that the light needle pressure will not damage the
record. Even with light stylus pressure, if the needle jumps, the shock applied to the record is
large, and it can cause irreversible damage to the record. And unfortunately, even a slight jump
of the needle may not be heard as distortion. If this happens, the record will definitely be
damaged. If scratching noise increases after tracing 5 or 6 times in a row, it is highly likely that
this is happening. In addition, when tracing a complicated area with large amplitude, the force
pulling the needle tip works, but in this case, even if the needle pressure is light, the force acting
on the groove must be considered to be quite large I'm Therefore, it is wrong to think that if the
stylus pressure is light, the record will not be damaged, and if the stylus pressure is heavy, the
record will be damaged. This also applies to the life of the needle tip. Whether the number of
needles is reduced depends on how much load is being applied per unit area at the contact
between the needle tip and the record, and sudden needle jumps when tracing. Whether or not
a large force works, that is, whether or not a stable trace is made, has a great effect. This can
be easily understood by considering the needle life of Ortofon SPUIA, the representative of MC.
SPUIA requires a needle pressure of about 3 grams, as MM knows well. On the other hand, Mr.
MM would be on average about half, about 1.5 grams. The needle life of both needles should be
much longer for MM if you simply consider it. However, SPUIA has a tip life of more than one
year or more, even if used by those who listen to many records every day. This is no different
for MM. Even in the case of MM, if you listen to the same number of records every day, the life
of the needle point is less than one year.

The superiority is either. Anyway, even in MM books ... Mr. MC It is inevitable that heavier
weight. Magnets are powerful, and you have to choose your partner's arm. However, MM, |
would have said at the beginning. MM is easy to use, and we have no choice but to use it. Mr.
MM lIs that so? Well, that would be nice. However, listening to MC's story, all of the high quality
seems to be about you, but some people say that some of MC's friends have a terrible sound,
and we are more likely Some people say that the sound is good. Mr. MC It is unavoidable. I've
been saying so far in principle, and in reality there are things that can't be done. Not everything
is all good. This will be the same for you MM. Mr. MM I'm not convinced that something seems
to have been spilled by smoke. No matter how you think, we think that MM people are better.
Well, look now. This book will be MC's book. So let's keep it up for today. Well, there is a part
that MC recognizes us, and more people use it than MC, so next time | will have a book called ™
Research on MM cartridges " Do you?
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MC-gata katorijji no tokuchd o sono mekanizumu kara nozoku MC-gata katorijji no kozo
64/5000

Examine the features of MC type cartridge from its mechanism

Structure of MC type cartridge
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Introduction

men

What's the difference between _MC type cartridges and non-MC type electromagnetic type
cartridges, for example, MM type ... This is a difficult problem. Considering only the function of
the cartridge, the MC and DMM types are the same in that they both pick up the mechanical
vibrations engraved on the record and convert them into electrical signals. Also, regarding the
sound quality of both parties, it is difficult to compare the sound quality simply by considering
the cleanness and incompatibility of the sound. Rather, if it is only the tone and the neatness,
the MM type, which is currently being released in large quantities, may have some minutes.
However, as a recent trend, the MC type has been greatly highlighted. Of course, there are
many enthusiasts who are deeply absorbed in the MC type, and it is common to hear the voice
T fitis not MC ... ", and the MC type has confirmed its position This is well known. Apart from
such a situation, where is the reason for the current MC boom (or it could be called)? Do they
have good properties, are they easy to handle, or are they long-lived? In a practical sense,
these points are superior, so is it “MC now”?

However, they are all different. In terms of handling, MC type cartridges are much more difficult
than MM type cartridges. | will explain this in detail later, but depending on the handling, the MC
type cartridge cannot fully demonstrate the quality it has, and the sound will be loose and the
trace will not be satisfactory. In terms of output voltage, MC type cartridges are much lower than
other electromagnetic type cartridges. Therefore, it is impossible to connect the amplifier directly
and play record music sufficiently, except for some products.
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Yes, in many cases, you have to take care of head amps, step-up transformers, and so on. In
terms of life, the MC type cartridge is more delicate than other electromagnetic type cartridges
due to its structure, and the needle cannot be replaced except for some special types. Even if
the lifespan itself is the same as other types, if excessive handling occurs, it will be destroyed
quickly or lead to deterioration of quality. In addition, the MC type cannot be said to be superior
to other cartridges in terms of physical characteristics, such as frequency characteristics and
crosstalk characteristics. Perhaps differences in physical properties cannot be found. As
mentioned above, superficially, MC type cartridges cannot make a great difference from other
electromagnetic type cartridges. Rather, MC cartridges are even inferior to other
electromagnetic cartridges in handling. In fact, if all of the cartridges in the world were MC-type,
it would seem that the audio boom of today might not have come. The MM type cartridge, which
is easy to handle and can be replaced with a new one by needle replacement, has made it
possible to construct an audio system that anyone can easily operate, which has led to the
spread of audio today. It may be said that it is.

So why, on the other hand, recently MC type cartridges have come into the spotlight again? It
cannot be explained unless there is an essential reason other than the simple reason that the
power generation method and structure are different. This is because, as mentioned earlier,
other electromagnetic cartridges are better than they can be seen on the surface.

Here, | would like to take a look at various aspects of how the MC type cartridge differs from
other electromagnetic type cartridges
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Structure differences between MC type cartridge and other electric type cartridges, and features
of MC type cartridge

Re

| Structure of MC type cartridge

Also moves to the right. Then, the coil moves across the lines of magnetic force flying from the
N pole to the S pole of the magnet in the direction of the right angle, and current is generated in
the coil in the direction of the arrow. In Fig. | Bb, the coil is shown as a single shape for
simplicity, but in actuality, this part is coil-shaped and

There are several lines in the world. Magnetic field Then, first from the MC type cartridge and
other electromagnetic patterns | a, the movement of the needle point when the actual record is
applied, the more the number of conductors that move across the Let's consider the case of the
MM type that is vibrating to the left and right. This is because the output voltage generated to
the right also increases. Next, comparing the current structure with the cartridge, the structure is
different. If the operation is performed, the pole point is moved from the magnet to the left as
shown in Fig. Db. Let's think about.

The magnetic field lines flowing in the magnetic field are deflected as shown in the figure, and
the pole coil moves across the magnetic field to the left. This causes a current in the coil
opposite to that of the magnetic field lines. Therefore, | think that it is known, but once again, a
current is generated in the coil as shown by the arrow. Conversely, if you trace a record that
contains music, you're right. In the case of the MM type cartridge, when the needle point of the
cantilever swings to the left behind, the coil generates electric vibration in the same form as the
vibration of the needle point, as shown in Fig. The bias of the lines of magnetic force, which is
called a pole piece and flows from the gnet to the pole piece, contains a magnet partin a
magnetic circuit capable of converting the contents of the reverse record into an electric signal.
In the poe direction, the flow of the magnetic field lines in the pole piece is also reversed. There
are two sets of lepieces for stereo. Yes. As a result, the current generated in the coil and the
pole piece opposite to the previous one are parallel to the magnet. The current flows in the
direction to generate a current flow as shown by an arrow. They are arranged as shown. Figure
| aa illustrates this situation in a step-by-step manner and shows only one channel of the record
as shown in the figure | If you trace the signal, the same signal as the wave engraved on the
record or other channels, the electric signal generated at the coil that is placed 8 degrees apart
from this will be generated in the coil, only the transducer, the structure is the same is there.
The pole piece will serve as a normal (transducer). The special combination of nickel and iron,
called permalloy, on the other hand, the structure and operation of the MC type cartridge is
made of gold. The special reason for using a special alloy called Permalloy is the opposite of
the MM type cartridge, because the magnet is far more magnetic than ordinary iron and the coil
is moving because the magnet is stationary. They are very sensitive to changes in magnetism.
This is because they have properties. Most of the time, 8% Fig.3a shows the principle of the MC
type cartridge as stereo permalloy, with 8% nickel and most of the rest for one channel. ,
Aluminum and the like. The carp connected to the cantilever

Magnet coil turns, output voltage

Many, Comparison of features between MC type and MM type-Part 1, MC type | Static | Less |
MM type | Movable






Power generation principle of MM type cartridge

-Terminal

Damper

Cantilever

— caoll

Needle point

-Pole piece

Record sound groove,

— Magnet

When the needle tip vibrates left and right due to the sound groove of the record, the magnet
also vibrates left and right in the pole piece, resulting in a change in the flow of magnetic flux in
the pole piece and current flowing through the coil.

Figure-Oa

Current

Current

coil

Pole piece

Coil

Pole piece

Damper

Damper

Flow of magnetic flux in pole piece

Flow of magnetic flux in pole piece

magnet

Three

Magnet one

Cantilever

I

Cantilever

Needle point

— Record groove

Needle point

Record sound groove

Conversely, when the magnet swings to the left of the pole piece, the N pole of the magnet
shifts to the right of the pole piece, and the magnetic flux from the N pole flows through the pole
piece as shown in the figure. Since this flow is opposite to that in Fig.-Ob, the direction of the
current generated in the coil is also opposite.

When the needle tip swings to the right, the N pole of the magnet shifts to the left of the pole
piece, and the S pole shifts to the right of the pole piece. Assuming that the magnetic flux from
the magnet flows from the N pole to the S pole, a magnetic flux flows in the pole piece as shown
in the figure. Since the coil is wound on the pole piece in a direction perpendicular to the flow of
the magnetic flux, a current is generated in the coil as shown in the figure by the



electromagnetic interaction.
Figure-Oc

Figure-Ob_
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-coll
-Pole piece
magnet
-Damper
Cantilever
-Flux flow
Needle point
When the needle point is at the neutral point, the flux from the magnet flows evenly to the left
and right pole pieces. This flow occurs only in the pole piece near the magnet, and there is no
flux flow in the coil, so no current is generated at the output.
Figure-Od
coil
Damper
magnet
iQoo1.
{O} oloooo © loose
of a rigioi to
. GG
©
Vibration direction of cantilever
-Pole piece
-Cantilever
* Record sound groove
record
Therefore, when a record in which a music signal is recorded is traced as shown in the figure,
an electric signal having the same waveform as that engraved in the sound groove can be
obtained.
Figure 2
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Generating principle of MC type cartridge

flux,

Lead wire

-magnet

Cantilever

Needle point

— Record groove

When the needle tip vibrates left and right by the sound groove of the record, the conducting
wire (coil) in the magnetic flux of the magnet also vibrates left and right. Since the coil moves in
a direction perpendicular to the magnetic flux of the magnet, a current is generated in the
conductor.

Figure 6a

<Fleming's right-hand rule>

Magnetic flux flow

Direction of current flow

Magnetic flux flow

Electric current flows. direction

Direction of movement

The direction to move the conductor

When a conductor is placed in the flow of magnetic flux as shown in the figure and moved in the
direction of the arrow, a current is generated. If the direction of the wire movement is reversed
as shown by the dotted arrow, the direction of the generated current will also be reversed.
When a conductor is placed in the direction of the middle finger in the magnetic flux flowing in
the direction of the index finger and the conductor is moved in the direction of the thumb, a
current flows in the direction of the arrow.

Figure-3b
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Cartridge type

Therefore, a large output voltage is to be obtained.

It is difficult. In use, a step-up transformer, and a magnet in the cartridge, as will be described
later, Next, the types of existing cartridges are classified and usually require a head amplifier.
The type in which the coil moves to generate electricity is not present before the MM type.

To generate electricity, the name of the moving coil type was given. The appearance of the MM
type was a landmark event. MM type.

The development of the cartridge is a German electro-acous (electromagnetic type)

Around the same time, Amerika OMC type (moving coil type) OMM type (moving magnet type)
Ka's Sure Brothers also had successful development. In the fixed magnetic pole, there is a coill
directly connected to the needle tip, as opposed to the MC type, the coil is fixed, and this coil is
clicked, and in response to the vibration from the needle tip, this coil moves the lever in the
magnetic pole. BMI type (moving iron type) that changes due to the vibration of the magnet at
the base Vibrates and generates a signal in the coil. The generated signal voltage generates a
signal in the coil by the magnetic flux. Coil quality The operation is the reverse of that of the MM
type, and the strength of the cantilever is wound around a place where the strength of the
magnet that creates the magnetic field and the winding amount of the coil are not related to the
mass of the vibrating part. The root or cantilever itself is proportional to the magnetic number
such as iron, and even if a strong magnet is used or the number of coil turns increases the
output voltage by increasing the number of coil turns, the pole piece that is made directly from
the body and turns the coil On the other hand, the stronger the magnet, the stronger the signal
strength. It does not affect high frequency characteristics.

Installed. The magnetic flux flowing from the pole piece is, in reality, limited in the strength of the
magnets that can be used.In addition, structurally, in the current $ / $ stereo reproduction, the
movement of the magnetic material attached to the root of the anti-lever In addition, the lighter
the mass of the vibrating part, the better the high-frequency characteristics, and the structure is
reasonable and easy to make. Therefore, the generation coil is very small, and it is the
mainstream of the cartridge as much as possible. The magnet moves and emits. This type is, in
principle, made of variable reluctant and lightweight. Naturally, since the number of turns of the
coil is controlled, the name of the moving magnet type belongs to the S type.

Coil lead wire,

Pole piece

Coil lead wire

Pole piece

magnet

Coil lead wire

Coil Pole piece Moving iron cantilever

coil

coil

Magnet cantilever

magnet
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Installed. The magnetic flux flowing from the pole piece is, in reality, limited in the strength of the
magnets that can be used.In addition, structurally, in the current $ / $ stereo reproduction, the
movement of the magnetic material attached to the root of the anti-lever In addition, the lighter
the mass of the vibrating part, the better the high-frequency characteristics, and the structure is
reasonable and easy to make. Therefore, the generation coil is very small, and it is the
mainstream of the cartridge as much as possible. The magnet moves and emits. This type is, in
principle, made of variable reluctant and lightweight. Naturally, since the number of turns of the
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[Non-electromagnetic type]

If you don't do it well, you will absorb moisture. Currently, this ceramic piezoelectric element has
a

Melting, the long crystal of Rochelle salt itself, and the high piezoelectric effect are used to
achieve gas 0 piezoelectric element type (crystal type).

Because they are so hard, they are used in auto-igniters and lighter igniters that have low
compliance as they are. Piezoelectric elements tend to be too twisted or rolled by applying force
to a material, making them useless. That's it. Of course, some cartridges that use this property
refer to substances that have the property of generating electricity when they are available. In
the latter half of the crystal type, the cantilever and lock are called the ceramic type. | say As a
piezoelectric element that has been known for a long time, rubber between shell salt crystals is
connected with rubber, and the softness of rubber is the same as the crystal type in principle.
There is. Rosnet, which increased the apparent compliance of Rossi Because of the high
electrical effect, a lot of ceramic piezo-elements used were included in wine, and there was a
cartridge called the type that creates the taste of wine. In general, the electromagnetic type may
be small, and it is one higher than that using Rochelle salt, but it is not as natural as it is and
has now disappeared. It is called a crystal type because it uses crystals (crystals with crystal
performance can be manufactured. However, the power generation part is separated or
artificially synthesized to make crystals). Since ceramic is a very hard substance, it slices lightly
as it is. Electrodes on both sides of this thin plate

If the system is installed, the compliance will be low.If the thin plate is subjected to bending or
torsion, the O-ceramic type

Can not be practical. Therefore, a voltage is generated at the electrode as in the case of the
above-mentioned crystal type. As a substance exhibiting the piezoelectric phenomenon created
using this property, in addition to Rochelle salt, the vibration system and the power generation
part are connected with rubber, etc., and the apparent cartridge is a crystal type, which is simple
It is necessary to sinter a barium-based powder at high pressure and high temperature to
increase the compliance, and to obtain a high output voltage with a high quality structure. This
generally requires a step towards the electromagnetic type in terms of ceramics. Products were
being manufactured.

Itis called a kind of pottery, so it is far from audio-oriented in terms of image at the moment
when it is almost hygroscopic.However, Rochelle salt itself is sensitive to humidity, it is good,
and the piezoelectric effect is much higher than Rochelle salt Although it has become something
of an existence, it has only recently been

Ceramic cartridges are used for video disc cartridges developed by Refunken and Decca.
Vibration system support

Vibration system support

Leader

Damper

Leader,

Damper

Cantilever

Electrode affixed to the crystal



crystal

Cantilever

Electrode pasted on ceramic

3 semiconductor type

Semiconductor thin plates such as germanium and silicon have the property that the electrical
resistance changes when force is applied. Utilizing this property, a semiconductor-type cartridge
that converts the vibration transmitted from the cantilever into a change in pressure and applies
it to a semiconductor pellet (a thin plate of a semiconductor) to extract the change in electrical
resistance of the pellet as a voltage change. That. Euphonic and Win as famous products
Needle point

Vibration transmission rubber

Needle point

Ceramic wafer Vibration transmission rubber
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Leader

Vibration system support

Rubber Semiconductor pellet Vibration transducer

Leader

Damper supporter

Cantilever (movable electrode

Signal output cord Power cord for light source

csendood

Damper supporter

Slit provided on shutter

Todamper supporter

shutter

Phototransistor

Cantilever

Gomu

Cantilever

Fixed electrode

Needle point

Needle point

Ray passing through shutter

Semiconductor pellets

Needle point

(LED, lamp, etc.)

There are laboratory products. The feature is that it can be easily formed with high sensitivity.
However, there is a record 5 photoelectric type of record, but the vibration from the cantilever
causes a change in capacity between the oscillation pole and the fixed pole that occurs at the
time of hearth. Since the pressure is efficiently changed and the pressure is small, it is
necessary to convert the pressure effectively by moving the shutter by vibrating the electric
signal needle tip, converting it into a shutter and adding it to the semiconductor pellet. It is
difficult.

The method of converting mechanical vibrations into electrical vibrations by changing the
amount of light passing through it, and converting capacitance changes into electrical signals to
convert changes in electrical resistance into voltage changes, is a type of cartridge that replaces
capacitors. A DC power supply is required to convert the light intensity into an electrical
signal.Similar to an electric microphone, a DC bias is applied to the semiconductor pellet and
converted by a change in capacitance, usually when a photodiode or photocurrent flows.
Transistors are used to convert the voltage change that occurs due to how to reduce the noise
caused by impedance conversion. Includes difficult problems. In addition, the characteristics of
modulating and detecting high-frequency signals by electromagnetic characteristics, modalities,
and capacitance changes are different when the small and light shutter moves, and the output
characteristics are proportional to the amplitude. There is a method of converting to a low
frequency signal. Because of the former, the whole vibration system can be made lighter, and a
frequency equalizer is required.



Is called DC type, and the latter is called high frequency type. Recently, we have created
high-compliance cartridges with excellent characteristics.

Can use an electret as a DC-type bias. In operation, a light source and a photo-

Since a power supply is required for a type of car transistor that does not need to apply a DC
bias from the outside, there is also a trig on one side of the condenser with a vibration system
such as a normal tone arc cantilever. The operation is different from the electromagnetic type,
and it is difficult to use the needle tip with the amplitude of the tip.It has a special tone arm and
power supply pole, and has an amplitude characteristic that has an output proportional to the
fixed pole that occurs during record tracing. Therefore, special is required. Also, in the case of
photoelectric cartridges, carts of the type that convert ordinary minute changes in capacitance
into electrical signals

Unlike common electromagnetic cartridges, the ridge is proportional to the amplitude of the
needle tip. The feature is that if the vibration system can be made very light, it requires a bias
power supply or a transmitter and a detector. It is a special characteristic because it has an
amplitude-type characteristic that can provide a controlled output.

You need an equalizer that has the property.
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In the previous section, the MC type, MM type, and other cartridge amounts increase, making it
difficult to obtain sufficient high-frequency characteristics. Is there that? Figure 9a shows the
tendency of permalloy's magnetic properties to be used as a coil material, because the number
of turns was reduced at the expense of output voltage, because the outline of the structure and
operation of the pole piece was understood. . | guess.

The current situation is to reduce the amount. In addition, the horizontal axis of the diagram is
the magnetizing force, which is the magnetizing force of the pole piece. Here again, the
comparison between the MC type and the MM type shows that since the coil is directly attached
to the cantilever of the moving part, . This is back to the topic of Mug in the previous figure | Qb.
First of all, it is extremely difficult for both parties to make the needle change possible.
Furthermore, as the net becomes more skewed and closer to the pole piece, there are
advantages and disadvantages of the pole, and in which part the actual quality is difficult to
manufacture. Considering whether it is important to consider a micro coil to be a state in which
the magnetizing force of the caphise increases, it is important to consider that the coil is
attached to the intilever and that the coil is thinner than the hair. When the magnet is at the
neutral point, use the left and right poles.

Since the magnetizing force in the same direction acts evenly on the part of the lead wire while
making the lead wire free from vibration, the Yui MM type cartridge has sufficient Care must be
taken that the magnetizing force on the pole piece in the area where the external terminal is
wound is not directly related to the vibrating part, but must be connected. Each task is extremely
zero, and as the magnet swings, a high level of skill is required through the indirect part of the
tool shown in Fig. 4a. For this reason, the magnetizing force increases in the direction of the
arrow as compared to the MM type. The vertical axis is connected to the Po power generator.
As a result, the coils are much less mass-produced, more labor-intensive, and the cost is the
magnetic flux density in the required piece. It does not have to be placed in a limited area like
Polpy, and it is naturally high.

If the magnetizing force on the pole piece increases, it is possible to make the design much
easier from the flow in the pole piece. Winding of the coil itself

Magnetic field lines increase. Here, the coil MC does not necessarily vibrate for a small number
of magnetic flux densities. So let me mention why it did not perish. To put it simply, it can flow
through the pole piece, and the mass of the vibrating part even if the output voltage is
increased. In terms of reproduction quality, it represents the number of magnetic field lines that
are MM-type. This is because the MM-type has the advantage that it does not increase the pole
and does not easily obtain good high-frequency characteristics. This can generate electric
power according to the change in the magnetic flux density flowing in the MM type piece. In
addition, the vibrating part is indirectly formed by the cantilever and its supporting cartridge,
which is centered on the pole piece. Therefore, the graph in Fig. 4a shows the linearity of the
MC-type cartridge and the MM-type cartridge, while the damper and the magnet with a very
small mass are a system of power generation. Reducing the overall mass is related to having a
direct power generation system. It can be considered that the linearity can be obtained in the
magnetic characteristics graph and the frequency characteristics can be easily improved. Work
is perfectly possible. In addition, the vibrating part and the power generation part are structurally



completely “le-peace,” so to speak, they will be subjected to a baton in the relay competition, so
there is no problem. However, in reality, Figure-4 can be made independent, making needle
replacement easy. As can be seen from the magnetism a of the vibrating part, the
magnetization increases from the point of zero magnetizing force due to the part acting like a
player. The MM type has the above advantages.

The change is communicated to the wheel, generating electricity. In other words, the first part is
that the magnetic flux density increases even if the magnetizing force is increased.On the other
hand, the MC type cartridge does not select this relay no matter how excellent the performance
of the cantilever vibrating part is is there. That is, because the coil is wound directly in this area,
if there is a problem with the pole piece that corresponds to the shape of the coil or the hand,
the output will not appear even if the needle vibrates . The next and mounting locations will be
limited, and it will be difficult to increase the magnetizing force when looking at the part past this
area, with the signal transmitted from the design moving part intact. In addition, the number of
turns of the coil does not reach enough, resulting in dissatisfied performance. At the same time,
the magnetic flux density starts to increase, but if the characteristics curve to increase the
output voltage, the quality of the coil itself will show what characteristics the pole piece itself
has, and the linearity is still not very good. Absent. This






magnet

-Permalloy

Magnetic flux density

Magnetic flux

Magnetizing force

If the magnet is far enough away from the permalloy, less flux will flow into the permalloy. In this
case, the magnetizing force means a force for magnetizing the permalloy. Therefore, it can be
said that the stronger the flux from the magnet acts on permalloy, the greater the magnetizing
force. The magnetic flux density in the figure is the amount of flux flowing through the permalloy,
so the closer the magnet is to the permalloy, the higher the magnetic flux density in the
permalloy. The graph shows the relationship between the two, and shows the change in
magnetic flux density (flux) in permalloy with respect to the change in magnetizing force.
magnet

Permalloy

Note: Permalloy is mainly composed of nickel.

It is an alloy with iron that has a property that guides magnetic flux very easily. This is a special
metal with a low magnetic resistance.

Magnetic flux

Figure-Oa

Magnetic flux density

C. Magnetic flux density,

Area of initials

This inclination is called mu. The higher the slope, the lower the lower.

0

02

Mouth magnetizing force

Two magnetizing forces

Magnetic properties of good materials with high initials Example: 78% permalloy, super
permalloy etc ...

Magnetic properties of bad materials with low initials Example: 45% permalloy, ordinary iron etc
Note: Initials are the first part of the magnetization

Say only pointing.

Figure-c

Figure-Ob
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%, The characteristic becomes linear only after passing through.

-Pole piece

-Flux flow

magnet

‘here

In the case of MM type cartridge, the magnet position is biased without recording. Magnetic flux
flows through the pole piece due to the magnetic imbalance caused by the bias. However, since
the magnet is not moving, there is no change in the magnetic flux density in the pole piece, and
no current is generated in the coil. Such a static flow of magnetic flux is also called a DC
magnetic field.

Considering this, the following can be said. In other words, in the MM type cartridge, there is a
part insensitive to the vibration of the needle point in the minute signal area, and the linearity in
the small signal area is questioned.

This part of the magnetic material is called the initial u (mu) area. This dead part varies greatly
depending on the quality of the magnetic material, and the bad part has a wide dead part as
shown in Figure 9b, and the good part has a narrow part as shown in Figure 9c. As mentioned
in another section, 8% permalloy and other materials are currently used for the pole pieces of
MM type cartridges in order to reduce the dead zone, to use materials as high as possible and
to obtain a wide linearity. It is. However, no matter how good the material is, there are more or
less such parts in the magnetic material. Of course, this is a very low-level problem, and it
doesn't have to be a problem in normal use. Otherwise, the MM type cartridge would not have
appeared from the beginning.

However, there is a slight problem in that it can be said that there is no relation to the actual
auditory sense even if there is no sensation at the minute and small levels, or even if the
linearity is not sufficient. This is because contradiction occurs with how the human ears hear.
The hearing of the human ear has some kind of feedback. This is a well-known fact that the
sensitivity of the ear changes automatically depending on the intensity of the external sound. As
the outside world gets stronger, the sensitivity of the ears increases.

coil

Cantilever

Needle point

Figure 6
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C magnetizing force

When the magnet is biased in the MM type and a DC magnetic field is flowing through the pole piece. It
operates around point B in the figure.

Magnetic flux density
C

<0O> C>

Figure 6

It is dynamically suppressed and can withstand strong words. It is not impossible to make good use of the
habits of humans. In fact, on the contrary, the sensitivity of the ear automatically rises as the sound of the
outside world weakens, and the most nervous when listening to music is pianissimo, trying to hear even
the smallest sound, and what is the sound, Determine if a very slight tone in Pianissimo has occurred.
Rather, as for discrimination ability, large changes and changes in sound are more likely to occur for very
small sounds than for sounds that we cannot hear, but we often experience large swings. It can be said.

Considering this, when playing a record, we hear the ears in a minute way, but if we hear the tiny sound
that it can not be neglected just because it is audible or an audible low level, we do not . You can't help
but concentrate on your nerves as much as, or more than, the higher-level parts, and think about the
subtle problems of trying to determine what the sound is. This is an animal that humans do not yet have
civilization or culture. If so, the MM type cartridge has various advantages, as if it seems to have been
inherited from the time when | was a companion until now, but it is not final. In order to protect yourself
from threatening external enemies, it can be said that nature and such dissatisfaction must remain. Of
course, these habits, which have been learned and inherited to this day, will be countered. | wonder.
Musicians who use sound as the only means of expression say that the magnetic properties of permalloy
are not uniform

That is. However, no matter what kind of magnetic material is used, there is a certain degree of
insensitivity, and it does not have complete linearity. More or less, the problem remains.

Another expected rebuttal. Consider that the MM type cartridge does not always operate around the zero
part of the magnetic characteristic graph. As shown in Fig. 5, the magnet is not located at the magnetic
neutral point of the pole piece from the beginning, but is biased. In reality, this is possible. In other words,
even if the magnet is set to be at the magnetic center of the pole piece when the cartridge is
manufactured, if the stylus pressure is applied, the magnet will be biased and become as shown in
Figure-5. In this case, during the pole piece, the magnet is biased from the beginning due to bias of the
magnet.

Two> magnetized power

When the needle tip vibrates around point B. It suffices if the change in magnetic flux density that occurs
in the pole piece looks like the arrow, but in reality ...!?

Two magnetized power
It does not look like the arrow in the figure. The flux change in the pole piece
B

When the magnetizing force changes around point B (the tip of the cartridge swings right and left), the
curve of magnetic flux density versus magnetizing force in the pole piece changes in a loop, but the initial



string

It does not change along the transformation curve, but changes from B to C to D to B to C, using point B
as the starting point.

>

Magnetic flux density
mouth

<0>2

C> magnetic flux density
0

Figure-7
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Initial magnetization curve

Mouth magnetized

Two magnetizing forces

There are non-linear portions in the areas of the start points A and B of the minor loop and the
areas of C and D.

Note: Minor loop = stated in another magnet story

The maximum magnetization hysteresis curve

The hysteresis curve that is changing dynamically. Figure-9b

<B)

Two magnetic flux densities

<A>

Magnetic flux density

B

B

Magnetic flux density

Reverse magnetizing force

This is because the change does not change linearly with the increase or decrease of the force,
but draws a small loop as shown in FIG. The reason why the loop is drawn is that once the
magnetic material is magnetized, the material itself becomes a permanent magnet to a greater
or lesser degree, and when the magnetizing force moves in the opposite direction (the needle
tip moves in the opposite direction). The magnetic flux density in the pole piece does not move
in the direction of decrease unless the magnetizing force in the opposite direction is applied to
the material to counteract the force of the permanent magnet that was first applied to the pole
piece. Because. Therefore, as shown in Fig. 8, even if the magnet vibrates around point B, a
loop will be created. As you can see from the starting point of the loop itself, linearity is not
always good.

This means that the MM cart

The same is true when the ridge operates. This means that the previous line of force is flowing.
In the case of the magnetism shown in Fig. 6, in order to make the story easier to understand, it
is assumed that the operation of the cartridge starts from the magnetizing force 0 at the point 0
in the magnetic characteristic graph. Instead, they are magnetically biased in advance. In other
words, the operation of the magnetic material starts from the region B where the magnetization
force is very small.In the case of the linear magnetic characteristics, the operation follows the
initial magnetization curve, but the operation starts from the portion where the magnetization
force is high. It is a counter-argument that if it grows, it will no longer operate through the point
of zero magnetizing force.

That is impossible. Figure 9b shows the loop part. In fact, in general, the operation of the MM
type is an enlargement of the tendency of the point as shown in Fig. 6, but it is thought that the
needle point is centered on the vibration . In this case, the magnetic flux density in the pole
piece increases with the increase in the actuation force from the point A to the point B where the
operation starts, from the point where the linearity of the magnetic properties is obtained. For
this reason, the above-mentioned problem still exists where there is little or no increase. Also, it
seems like it is. However, in reality, this is not necessarily the case from point C to point D



where the needle tip starts to swing in the opposite direction. In fact, even in the case of
linearity, even if it operates around the point where the magnetic flux density does not change in
the pole piece, there will be in the pole piece. As shown in the drawing, the magnetic material
magnetic flux density has the property of the magnetization accompanying the movement of the
needle tip,

Even when operating around the magnetic neutral point, it does not actually change on the first
5-string curve. Up to point a, where the magnetization is extremely small, the initial
magnetization curve changes on the basis of the increase and decrease of the magnetizing
force.However, if the magnetizing force increases and exceeds point a, starting from point 0, A
— B — A That is the change. When the amplitude increases, A" — B '. Assuming that the
cartridge is lifted from the record when the amplitude of the needle point reaches point A, the
magnetic flux density <A> remains in the pole piece. In other words, the pole piece becomes a
permanent magnet with strength <A>, and if the same is performed at point B ', a magnetic flux
density with strength <B> remains. The magnetizing force in the opposite direction and the
magnetic flux density in the opposite direction in the figure mean that the direction of the
magnetic pole is reversed, which means that the magnetizing force and the magnetic flux
density have the opposite north pole and south pole. .

Figure-9a
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A
Figure-Oa

As shown in Fig. 1a, when waves with different frequencies and levels are combined one after
another, a very complicated wave is created as shown in Fig.-Ob. Music signals usually have
such complex waveforms.

It raises another troubled problem. Because of the nature of the

Until now, when a sine wave was considered as the target of a signal-it would only react to a
fundamental large wave to generate power, but a real music signal is a fundamental wave
rather than a sine wave. A fine wave like a superimposed wave is not a simple repetitive wave
with magnetic properties. Now, there will be various frequencies above the fundamental wave,
for example, | e, which will result in considerable omissions due to graphics. If so, how can this
be developed further from the above problem when the tip of the needle is driven by the wave of
the minute and minute levels? One thing that has to be said so far. In the operation of the loop,
it should be gone. Of course, even if we consider what is described here in a strict sense, for
basic waves, we will leave the same as in Fig. 8, but regardless of MM type or Ml type, MC type
The loop itself will no longer be as shown in Figure 8 because there are still some problems with
complex waves. Of course, what has been explained above is the hypothesis that there will be
numerous micro-loops or small loops in this group, and by analogy, it will overlap with the
measurement. Then, based on the conclusions confirmed by each of the physical means, none
of the loops are the same magnetic properties as described above. The current measurement
technology still cannot elucidate

Although this is a problem, it can be said with some certainty that this will in principle occur.
The loops of magnetic properties that have appeared many times so far (called hysteresis)
show that the better the magnetic material, the smaller the area surrounding the loop as shown
in Fig. Also stand up. Then, if the area surrounding the loop becomes sufficiently small
(meaning that the force of the permanent magnet remaining on the magnetic material is weak),
and if the loop is standing, practically, the magnetic material described above will be used. It
may be said that there is no problem. But in reality

In the case of the MM type cartridge, unlike the transformer, the pole piece has a large gap
where the needle tip movement enters (see Fig. | Qa). No matter how excellent the magnetic
properties of the magnetic material itself are, if a large air gap is provided in the magnetic circuit,
Saturation point

Two> magnetizing force

Magnetic flux density

Permalloy with excellent characteristics has a smaller area surrounded by hysteresis and is
more curved.

A+B+C ... combined waveform

Magnetic flux density

Reverse magnetization

Figure-Ob
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Electronic

Atomic model. An atomic nucleus containing a proton at the center. Electrons are turning
around in a circle. The number of protons and electrons, and the number of electron orbitals
differ depending on the material.

Nuclear-

Atomic nucleus

-8 ---- 11

A magnetic field created by the motion of rotating electrons.

When the electrons rotate, a magnetic field is created.

Electronic

Figure-2a

The actual magnetic properties have changed considerably, making it possible to escape from
the material itself.

Has become. It has the fate of becoming a property that is far from magnetic, but this is not
without refutation. You. Therefore, the above-mentioned problem is caused by the indirect
power generation means, not only the air-core MC type in the world, but also the orthophone,
which has an electromagnetic core cartridge made of iron core as a winding frame that is
always attached. M will be.

This is because there is a C-type cartridge. In this case, the type that | would like to mention
here in the sense of avoiding misunderstanding is the MM type or Ml type cartridge. It is a view
that they are not the same. Certainly not. As already mentioned, the cartridge of M_ has an iron
core on the winding frame of the coil, and because the ease of handling of the M type and Ml
type is recognized by everyone, the output voltage can be relatively large. It can be done, and
as | have said many times, it is difficult to handle, but if you strictly classify it, it will not be a pure
MC type, but only a difficult MC type If it were to exist, it would not be possible to deny the view
of audio today. That said, even with the MM and M models, a limited number of people's "audio"
would have fallen into the same category as the Type I. | can't say a huge sound like today. This
is because whether iron products such as orthophones have appeared or not, MC type
cartridges with cores are the magnetic paths of iron cores themselves. From this point of view, it
is said that the role of the cartridge, which differs from the MM type and Ml type in terms of the
MM type and MI type capacities and the magnetic sectional area, is extremely large. | have to.
By the way, what causes the magnetism of matter? Now, let's talk about some of the problems
mentioned above. To put it simply, what happens to the MC type cartridge? Is the magnetism of
substances such as permanent magnets all a kind of electricity? MC-type cartridges are
provided by magnets with certain lines of magnetic force. Everything

In the poles, a non-magnetic coil vibrates, and framing generates electricity in accordance with
the law of nuclei containing protons and electron energies with negative electricity. In other
words, as you know, there is no part that plays the role of a relay athlete, as you know that it is
composed of MM type. As shown in Fig.-ea, this atom is a nuclear power generation system that
is composed of several electron clouds surrounding the magnetic properties of the magnetic
material. Not really relevant. In the case of MC type, it is well known that electrons themselves
are fine particles with a certain strength and electrons move in a magnetic field, which is a fine
particle with negative electrical properties. Particles with electrical properties are moved. In



other words, in principle, if a small level of rotational movement is made, the problem is that the
current will not flow through the coil, and the problem of elimination of the composite wave
caused by the magnetic material, ("

When the direction of the atomic magnet in the substance is disjointed. Each other's romance is
negated and shows no magnetic properties to the outside.

Magnetic

Twice Twice Twice "Lorororororo | DOOOQ" |

NNNNN NNNNN

When the direction of the atomic magnet of the substance is aligned. Shows strong magnetic
properties to the outside.

Figure-2b
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As an example, this photograph shows the level of a 10-second period about 55 seconds after
the beginning of Beethoven's Piano Sonata "Zenjo" (London GXP 9008) using two MC
cartridges and two MM cartridges. It is. There are several peaks in the part following the first
peak in the picture, which represent the levels of some chords played in the lingering Forte. As
you can see from these four photos, you can find out the characteristic waveform of each
cartridge in this part. The measurement was performed using a Yamaha C 2 preamplifier, the
output of which was put into a logarithmic amplifier to perform logarithmic compression, and
then a waveform was drawn on a Tektronix 7623A high-speed memory scope. Note that the
preamplifier is used with the subsonic filter turned on so that the effects of record warpage and
eccentricity do not appear on the scope. The horizontal curve of the photo is 1 scale "second,
the vertical axis is 5 dB scale, and the writing speed is equivalent to 1033 mm / sec. As a
reference example, please compare .

Section). At this time, all electrons rotate in many atoms (for example, a material in which the
rotation of spin electrons is not aligned in the same direction) due to the unrestricted binding of
the material and other restrictions on the bonding state. If they are aligned in the same direction,
a magnetic field will be exerted on the outside. This means that the good moment of separation
between good conductors and insulators that conduct electricity well is very large. It is also not
unlikely to be reversed. In addition, if the rotation direction of electrons in a large number of
atoms is random, and if the action of an external magnetic field causes the spins to be different
from each other, then there are just a lot of magnetism and materials that are not. As mentioned
above, the former is usually the same as arranging non-magnets randomly, and is called each
elementary magnet, and in general, even if wood and paper or gold and particles are micro
magnets, As a whole, small magnets that are attracted by magnets, such as each other or
copper, cancel each other out of the magnetic moment and are substances that are not
external. The latter is an alloy containing nickel, which does not exert a magnetic moment on
iron or nickel, or iron or, and is called a ferromagnet (see Fig. | Ab).

You. Used in MM type cartridges for pole pieces Considering the material from this point, an
external magnetic field Permalloy is also a representative group of ferromagnetic materials, and
the action of causes the rotation of electrons Alnu (famous as a permanent magnet, aluminum
and nickel, and the arrangement of atoms in each other even when a magnetic field is applied
from the outside)

The same is true for permanent magnet materials, such as the above.

However, the material called permalloy or soft magnetic iron and the permanent magnet are
both ferromagnetic, but have slightly different properties. Materials such as Arnu, ferrite, and
samarium-cobalt, which are permanent magnet materials, apply a strong magnetic field from the
outside, and once the magnetic moments in the magnetic material are aligned, they remain
intact even when the external magnetic field is removed. Is kept. In other words, it can be said
that the magnetic moment of the atoms that make up the substance has a kind of memory
effect. The stronger this memory action is, the better the magnet stores the spin direction when
an external magnetic field is applied. From this perspective, permanent magnet materials are
alloys made by combining ferromagnetic substances in various ways, and finished as metal
crystals to meet this purpose. Five

ELAG ST455



You

Mouth magnetized

2004

MMW-O

22004 MM type 2

Magnetic flux density

The MC type with a magnetic bobbin that operates in a strong magnetic field has a strong
magnetic change with respect to the same change in the tip position as MM.
Level record photos of MC and MM models

> Magnetic flux density

Fifteen

EMT 930ST

ORTOFON

> 2011 | TSO-15

Reverse magnetizing force

MC type O

> 20 boat VMC-20

MC type 2

Figure-12C
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Magnet (pole piece)
—Damper

Leader

Magnetic reel

7t0]|

coll

YK

Then, what about a ferromagnetic material that is different from a permanent magnet, such as
Permalloy? It reacts very sensitively to a magnetic field applied from the outside, and is similar
to a permanent magnet material up to the point where the magnetic moment of its atoms is
aligned, but when the external magnetic field is removed, it just like a non-magnetic material
However, the magnetic moments of the atoms are disjointed, and the external magnetic field is
hardly memorized. If the permanent magnet material is a solid type that can be compared to
humans and has a good memory, magnetic materials typified by Permalloy are easy to heat and
cool. It can be said that it is a type that will be lost. However, even magnetic materials such as
Permalloy do not completely forget externally applied magnetic information, but have a very
small amount of memory and a very small amount of permanent magnet properties.

Earlier, in the description of the MM type cartridge, it was stated that the magnetic properties of
the pole piece draw a loop, but this is mainly due to the properties of this magnetic material.
Therefore, in order to reverse the magnetic polarity of the pole piece, which has become a
permanent magnet, a large amount of external magnetic energy is needed to cancel out the
force of the permanent magnet and to reverse it.

Here, let's return to the MC cartridge with the iron core.

Fig. @A is a schematic diagram of the MC-type cartridge containing an iron core, but for
simplicity, only one channel of the stereo is shown here. Fig.-Bb is a diagram for explaining the
operation, which is viewed from directly above. Considering the case where the needle tip
swings like this, the N

Flux flow

Structure of MC type cartridge with magnetic frame
Magnet (pole piece)

Hole for penetrating the cantilever in the magnet
Needle point

Cantilever

Figure-Ba






-Vibration support string

Magnet (pole piece)

Damper

Magnetic reel

Cross section of a coil wound on a bobbin

-Flow of magnetic flux flowing through magnetic material

Cantilever

Magnet (ball piece)

Hole for penetrating cantilever in magnet

Needle point

-Record groove

When the needle tip swings to the left as shown. The flow of the magnetic flux flowing through
the bobbin flows in a direction perpendicular to the coil wound around the bobbin, so that a
current is generated in the coil.

Figure-6b

-Vibration support string

Magnet (pole piece)

Damper

Cross section of a coil wound on a bobbin

Magnet (pole piece)

Flow of magnetic flux flowing through magnetic material

-Cantilever

Hole for penetrating cantilever in magnet

Needle point

Record sound groove

When the cantilever swings to the right, contrary to Fig. 6b. The flow of magnetic flux flowing
through the bobbin flows from the right side to the left side of the bobbin, contrary to Fig. 5b. In
this case as well, the flow of magnetic flux is in a direction perpendicular to the coil, and thus a
current is generated in the coil.

Figure-6C
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Orthophone SPU exploded view
Rubber damper

-Pole piece

Coil Reel and Coil-Cantilever
Needle point

Terminal

Pole piece block set screw
magnet

Pole piece

-Suspension strings,

coil

One rubber damper

Coil lead wire,

String holder set screw
Cantilever

Vibration system mounting part / pole piece
Rear pole piece,

Needle point

String holder

nut

Pole piece block Set screw
magnet

Vibration system horizontal position adjustment tab
Forward pole piece

Right channel leader

Magnetic reel

Suspension strings,

Right channel coll

Cantilever

Left channel leader

Needle point

Damper

Left channel coil

String holder diamond tip
(Needle point)

Rubber damper String holder set screw
String holder-suspension string
One cantilever

coil

Magnetic reel

Vibration system mounting part / pole piece
Figure-Bd

Coil lead wire (p. 54)
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As the climbing change propagates through the ball piece, it gradually weakens due to magnetic
resistance. The important part of the power generation is weaker than near the magnet. As a
matter of course, if the change in the magnetizing force is weakened, the electromagnetic
conversion efficiency will also be reduced, and the region insensitive to the above-described
magnetic characteristic loop will be expanded.

For these reasons, at first glance, even an MC-type cartridge with an iron core, which resembles
the operation of the MM type at first glance, is almost completely different from the MM-type in
actual operation. It can be said that it is completely equipped with features.

The wires are in the air

It's really big and it's going to be a change of performance. Flows through the iron core with few
magnetic shunts toward the S pole. At this time, the flow of the magnetic flux in the iron core
means that it is high enough to be wound. As a result, it is generated in a direction
perpendicular to the iron cored core, so that the C-shaped iron core wound around the iron core
operates in a loop, and as with the MM type, the oil generates electricity. . Next, even if the tip of
the needle has an upside-down feeling area, if the area swings in comparison to the MM type, it
will be as shown in Figure | Bc, and the permanent magnet will be pushed to a much smaller
area. In other words, the line of magnetic force from the N pole to the S pole of the iron core in
the iron core also works as an advantageous condition that the reverse magnetic path length is
short. The direction of the current generated in the coil is opposite to that of the coil.In the case
of the MM type cartridge, compared to this, it becomes a mag, converts the mechanical vibration
from the record into an electric signal, and the net strength is much weaker It has become
something. This is it. By the way, the orthophone, as a representative of the MC type, has a
magnet attached to the vibrating part, and the structure of the Magne SPU type cartridge is
shown in Figure | Bd. When trying to increase the strength of the

As long as the number of MC cartridges containing iron cores is increased, the strong magnetic
operation is very similar to that of the MM type due to the mass limitation. However, it cannot be
used. In addition, there is a decisive difference from the pole piece MM type. This is because
the cross-sectional area of the magnetic field cannot be so large, and due to the structure, the
magnetic path length is so long that the strength is incomparable to that of the MM type. The
magnetic path length of the fine iron core is disadvantageous in terms of its agile response to
short-term changes that are incomparable.

You. Magneto-resistance is MC type with many nails connected in series to a permanent
magnet

It is easy to understand considering the case where the material used for the coil winding of the
cartridge is sucked, but it is magnetic like the pole piece of the MM type cartridge. At the
beginning, the nail sticks to the tip of the nail, but some characteristics operate in a loop.
However, in the next case, when the iron core is reluctant, the iron core is placed in a very
strong magnetic field, and some movement occurs. Because the nail is sucked, even in the
case of a slight displacement, the magnetizing force gradually weakens as it is made on the iron
core, and the change in the applied magnetic field becomes strong. If you want to, you can't
even suck a nail. Therefore, even when the operation is performed in the same loop, the
characteristic of MM _ is quite different from the case of the pole-pie type of the MM type
cartridge. The same can be said for permalloy, which is a precedent material. According to the



Permallo magnetic characteristic graph, the magnetic resistance of A is much lower than that of
iron, as shown in Figure | eb. Magnetization force change in the MM type pole piece varies to a
greater or lesser degree, but the magnetic resistance itself still exists and if it is within the range
of the dotted line, since it is the MC type iron core part with iron core, from the magnet part The
change in the magnetizing force of the coil at a distant place requires the coil to be wound even
if the amount of needle tip displacement is the same as the MM type.

Magnet strength

strong

weak,

e Comparison of characteristics between MC type and MM type-Part 2

Low level

For linearity design "needle exchange"

No (except some)

MC type | Difficult

Model MM | Easy possible






Figure-02 The shape of the stereo sound groove is difficult to understand from the drawings
alone. It will be easier to understand if you make a model on paper as shown in the figure. By
preparing two tanzak-shaped papers, bending one paper as shown in A, and gluing it to the
other paper as shown by the dotted line, the three-dimensional model shown in Fig. A can be
made.

Figure-01 Enlarged view of the sound groove of a record in which only the left stereo channel is
recorded

Right channel drive

Left channel drive

Figure-61 An enlarged view of the sound groove recorded on the stereo right channel only.
Figure-A. The position is reversed.

Figure-B2 Let's explain how stereo recording is performed using an isosceles triangle triangle
ruler. A part of the ruler is considered to be a cutter needle, and the other B and C are operated
as right channel drive and left channel drive, respectively. At first, stop the left channel, then
slide the right channel down, you can immediately see that the cutter needle of A moves in the
direction of the arrow, and the groove shown in Fig.-R is created. If you record only on the left
channel, stop B's right channel and move C's left channel, and you'll see in Figure -A. Note: The
actual movement of A is not as shown in Fig.-B2, but draws an arc, but since the amplitude of
the record is small, it can be considered as a movement on a straight line.

Right channel drive

Left channel drive

Figure-C2

Figure-61 When left and right channel signals are added simultaneously. Here, in the case
where the left and right sides are touched, the movement of the portion A is the movement in
the vertical direction. If the actual channels are in-phase and out-of-phase, two cases must be
considered. The record is a vertical (vertical) recording, and the sound groove must be as
shown in the figure. In the figure, the signals of the same phase of the left and right channels
are added simultaneously.

Left channel drive

Right channel drive

Fig-D2

Figure-D1 When left and right channels have opposite phase signals. Since the amplitude of the
right channel is small, it can be considered as a movement on a straight line. When the live is
pushed down and the left channel drive goes up. Note 2: In the actual recording, you can see
that A moves to the right if the connection of the cutter is deliberately reversed on one side.
Conversely, there is a right channel drive. This is because when the left and right in-phase
signals enter the cutter head, the signal rises horizontally, and when the left channel drive falls,
the movement of A is recorded on the record in the opposite direction (lateral). The direction is
opposite to the front. If you look at this as the sound groove of a real record,

Recording). By doing so, it will be engraved as a lateral vibration like a monora 1.

* A convertible that can detect in-phase signals even when playing back

Is established. Because only horizontal vibrations can be picked up.Note 1: In this case as well,
the horizontal motions are not straight lines but arcs.



This is because even a monaural cartridge can generate output.
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Orthophone DSS731 / 732 cutter head structure
Drive coil magnet

Right channel drive coil Light moving element vibration direction
(Same for right channel)

Left channel drive coll

~ 20000000

00000000

Moving element

Feedback magnet coill

— Feedback coil

RSS

Seaweed

-Rocking bridge

Flexible joint

The line connecting the drive point and the tip of the cutting needle is an isosceles triangle
Cutting needle holder

106um

Heated nichrome wire for hot stylus

| 150km

Maximum amplitude at lateral / vertical / 45 °
Cutting needle,

150um

Figure-E
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51020 50 100 200 500 1K Frequency / separation characteristics of orthophone DSS731
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Orthophone DSS732 cutter head
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Left channel coil

Damper

Left channel yoke

Vibration direction of magnet
Toninin

Cantilever

-Right channel coil

Right channel yoke

Needle tip vibration direction
magnet

-Needle point

Record

Vibration direction of magnet
Right channel coil and yoke
Left channel coil and yoke
-Damper

magnet

Left channel coil and yoke
Right channel coil and yoke

The MM cartridge traces a record recorded only on the stereo left channel. The needle tip
vibrates in the upper right direction 45, and the magnet also vibrates in the upper right direction
45. Therefore, the movement of the magnet with respect to the yokes is parallel to the right
channel yokes A and B, and the magnet does not approach the yokes A and B, so that the flux
changes with respect to the yokes A and B. No output is generated in the right channel coil. On
the other hand, the magnets approach and leave the left channel yokes C and D, and the flux
change is transmitted only to the yokes C and D. As a result, the output appears on the left
channel but not on the right channel. When tracing a record recorded only on the right channel,
the exact opposite occurs, with output appearing only on the right channel.

-Cantilever

First needle

Needle tip vibration direction
Front view of Fig.-F

Figure 6
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Magnet (pole piece)

Thought

-Flux flowing from N pole to S pole
Left channel coil

Flux flowing to the S pole of the front magnet
Cantilever

Right channel coil

Needle tip vibration direction
Magnetic reel

Maeda Tada Tada

Part

3 hours a day

Needle point

Maeda

Product

Day

Record

160mm on the day

Okame finger

An orthophone-type MC cartridge traces a record in which only the left stereo channel is
recorded. The needle tip vibrates in the direction of 45 ° to the upper right, the A end of the
magnetic bobbin approaches the N pole of the magnet, and the B end approaches the S pole
provided in front. Then, the flux from the N pole to the S pole flows from the A end to the B end
of the magnetic bobbin as shown by the arrow. At this time, since the right channel coil is wound
in parallel with the flow of flux, it does not generate power, but only the left channel, whose coll
is wound in a direction perpendicular to the flow of flux, generates power. When tracing a record
recorded only on the right channel, the reverse happens, with only the right channel generating

power and no left channel generating power.
Figure-G
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E-R
Formula for calculating current
Orthophone SPU-A

166UA

W = Output E = Output voltage V RL = Load resistance 2
To 2

Output current comparison

w

-Expression for output

Sure VISIII

0.1064A

Orthophone SPU-A

41.66nW

Comparison of cartridge output

Note: mA (milliamps) = 11000 units of amps A (microamps) = 100 units of milliamps nW (nano
watts) = 1000 units of milliwatts Note 2: Output is the output voltage multiplied by the output
current value. The unitis W

Sure VISIII

0.2606nW

output

Output voltage 0.25mV

Output current 166UA

41.66nW

Orthophone SPU-A

Load resistance 1.52

Output voltage 5SmV

Output current 0.1064A

Output 0.2606nW

Sure VISIII

Load resistance 47k0

Figure-Ob

e Comparison of characteristics between MC type and MM type-Part 3

Vibration system | Compliant, output power | Separation Mass lance | (Electromagnetic
conversion efficiency) | Especially

You. (Figure | eb) It is necessary to know the electromagnetic conversion efficiency.Calculate
the output power of the cartridge. Characteristics, separation characteristics, compliance
Therefore, when looking at the characteristics of the MC type cartridge, it becomes a barometer
to know whether to show. In the same way, what kind of response to the needle tip
displacement is high output is the same as other air-core MC type cartridges.

MC type

Big



Disadvantageous at high frequencies

MM type

small

High

Advantageous even in high frequencies
61



| SORR——oN\GRAY

i

~OER ..I...Pn./o/w../@nm&b P D

ifﬂwtiic.MCﬂﬁIhvvﬁﬁMMﬁﬁ
T AN SRR R K~ eS8
WM REUY N —2 SRR = frenbs o o oS e RS B W
BAL —MREUREPIE RN L L0 D5
ﬁqf.ﬁmTécﬁtofu.p<q#®mﬁﬁ%

B0,800°

B ] 2 SR U R0 000 i B
R = LAY ROV ER S 25058

ﬁ%cMcﬂﬁlbuvﬁwmiﬁmu\mmLtﬂ
HU oS SF @m0 o 2 o

@ DYODUOREE OO 4 O it g
W R URL WL R—e DN UM 90
HHOEHR R S8R eR” BuklHs
B8 O onrs0® )’ B0k Sty

FoU SHMIE-EE 0D HéU - ) — K%
A DEERQRIE DRl S0
W HEHDLL N K0 how s O

4o
RELY UEHORR N 01— QUK R A 4~
BLSH L0 wQUR" MR Y ol

i BEER QR KER ) 2R

i Py [T

HELUCO —XaupeiRR ) 1~ Qe 5k 4° 5
U AOEMEEE P — KRB A Nl
T WORUASL® HSH I n—OfE0KE
AR Ly © 4o g, o°

A Sl e8| R VB EA e 2 0 iyt e
HR AN~ U D 50 apn b & B Qfa et
SO R DU QWE D e S EH L O
PTOAN - WHERR - N — Ko FRitol
RIIE U O L Qi @ WO )
FRIFRDN AN~ Q5 U R =@ HED )
PRI~ RS | Elee N — K DN [ e 2
A= KRR A N =80 s LU ESQ 2 0
RPILHLR winbXH5° A —2 UHERD
NIHOE BB T OIS TEQEB 40
$i

PR Lo 0 QUK ® 32507 EmE .

NI ETC 4 D s 1800 5040 00 °

Wb RIHSEE L 40 ) QRN G n R
BH—& oo
FEHEHRE S WA KL =

PR 0 Pari0® 504 0 ufpew’ HHG

i@ Q R Lnw HRE L s

O LA oo D

BELRR A M~ QEE R K s 5800 i L Bl a®

=R G BE O S EIE D00 B — @ o
S LRIHQW £ IV 0 IRE HCBUEIR'S .0\~ 10°
Lm0 FBIHROSER YRR VA AT L
0 L0t A e U R oS EIEEQ U]
T2 QRIS L 0 L) U L e
tﬁqf.ﬁEﬁﬁm%ﬁ\v:lF®iﬁTamﬁ
ZEeR FEEEQcSEE LY wiH 0
HoRLO AN QEE P S B D0
SV N BEVE I Y B

AU HBUWEH Y- ) — Ko Ea 010
WP LA =Ko BEDUERGSSHOL
S DQEROREEE DL {2uwinu o)
RS LBED 2 FRE FROQISOU N i~ b
<:&u&h\u:TFL:ﬁkﬂ%ﬁLfLiﬁ:
WU WD Qo Qs A —
“OREPE~ B i ) QKB LRED
HEWY ZOHR—==NNQHPELS ko b~
5 FHam 1 ) 0 800 Q R ST QN

B QU Lo BN D 2%58.085° we )
FHEOIVBERSEEL D 4 LaE D ainis )k
biéaﬁﬁuﬁﬁ%uicvﬁﬁﬁfWXKWio
WHREDSE 0 L EHmOEH L EE
T IOV R R

S N

1 o
- e L
“RELE (KL SMER) WESUEe del L
REPIZ LML st )00° 28 ) 2ag 10’ (g
MO HEH V£ 3 — X 088" N Ho—' 1 lhad W g
ORDBH—@ O R 900 R0 K s 500° 1)
SHRCERY BWHFHUR—-= MAEHQOMa LR
S -
=

{EE

D500 R0 DR Pt 2

62



Mastering MC type cartridges

Structure of MC type cartridge

However, considering the area in contact with the needle, the contact area increases when the
needle pressure is heavy as shown in Fig. This means that the stylus pressure is distributed
over this area, which means that the stylus pressure per unit area for the record does not
change much. Therefore, if the stylus pressure is heavy, the area of the record

Although the needle pressure per unit area increases, as described earlier, the light needle
pressure and the MM type cartridge forcing the MC type cartridge into the trace will damage the
record more quickly. The damage of the record does not change so much. The mass of the
vibration system is larger than that of the cartridge. Therefore, tracing with a slightly heavier
needle pressure for this quality means that the record is damaged. To control the amount well
and get good properties, the amount is much less. This is the opposite of the record, when the
trace is forcibly applied with light stylus pressure, the damper is made to work enough. It
depends on the nature that you did.

Traces can not be traced at some point, and needle jumps occur momentarily, so some care
must be taken when using them. Records are generally considered to be hard. However, the
needle is gone. This needle jump is instantaneous, even if you hear it as a sound.

Under micro conditions where the tip is in contact with the record, the needle tip hits the record
each time the needle jumps, even if this is not possible. The stylus pressure must be
appropriate for cartridges that will have the same elasticity as pressing rubber just in use and
leave a permanent mark on the record. On the other hand, when the needle tip traces a record,
the needle is above the groove. When this is repeated, the specified needle pressure of the MC
type cartridge generally does not simply slide on the above-mentioned reason, but also shortens
the life of the needle as shown in FIG. It is heavier than the MM type because it is used in such
a state.

The tip of the needle slightly sinks into the record. Therefore, the high quality of the MC type
cartridge The MC type cartridge is almost always written for structural reasons, and it is natural
that the record traced by the needle tip once cannot be desired. In each case, it seems that
each one is made by skilled human hands and traces of traces are permanently left on the
record. The stylus pressure must be correct only. Also. To that end, each cartridge may have
one, but not so. What is more than that used for records has similar characteristics in terms of
the life of the needle tip, and although there is a slight difference, the deformation within the
elastic limit of the material with the appropriate needle pressure is due to the elasticity of the
material. This is true. If you forcibly (more than necessary) use it with light stylus pressure, it will
be different. Then, when using, it returns to the original state completely with the designated
stylus pressure. However, the service life is shortened beyond the elastic limit. However, at the
center where heavy needle pressure is used, the needle pressure is slightly increased /
decreased, and the result of the complete tracing is not restored. What must be done is that the
record points must be found by the user. It will be left as.

Just because the same side (or part) of the needle is traced many times immediately and again
at light stylus pressure, how much this deformation should not change due to the lightness of
the stylus pressure, I'm saying that. As mentioned earlier, making it lighter is not the best.

If the stylus pressure is light, it is applied to the record when tracing with the stylus pressure of



Fig. 6b. Generally, the light stylus pressure digs in so that the record has less damage. When
the stylus pressure is heavy, the deformation is naturally large as can be seen from Fig. 6¢. This
is thought. For this reason, even if the user does not do it a little, the stylus pressure is reduced.
If you think for a moment, the recovery of the deformation of the needle pressure tends to be
smaller than that in the case of regenerating the light needle pressure cartridge, but this is
actually the opposite, and the heavier with the light needle pressure, the greater the damage to
the record It seems like. This is because all the time becomes slow. Therefore,
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Needle-record contact surface

— Record groove

When the stylus pressure is low, there is little dent at the contact surface between the needle
and the record.

A diagram of the relationship between the needle tracing the record and the record as viewed
from directly above. For light stylus pressure. The dent of the record is reduced and the contact
area is also reduced.

record

Figure-6b

Needle-record contact surface

If it is reapplied before the deformation after one disc is not sufficiently recovered, the
deformation will be applied again, and the damage to the record will be accelerated. When
tracing and re-tracing a record with heavy stylus pressure, it is better to wait for as long as
possible. It goes without saying that even with light stylus pressure, the same happens to some
extent.

In any case, these precautions are necessary to extend the life of important records. So, how
much stylus pressure should we pay particular attention to? How long should the records traced
once be rested?

As a rule of thumb, if the stylus pressure exceeds 2 g, it is necessary to take a rest for a few
hours for a record applied once, and a full day for a record exceeding 3 g. right.

The next caveat is the temperature issue. This is an issue involving not only cartridges but also
records. When the temperature is low, such as in the season, or in the same day, when the
temperature is low, such as morning and evening, the cartridge dampers and records become
stiff and lose their suppleness. In this state, the movement of the needle tip becomes hard, and
the trace of the record is not perfect. Naturally, the quality is also reduced, and the high
resolution of the original MC type cartridge cannot be demonstrated. Also, if you continue to use
it in this state, not only the needle point but also the life of the record will be shortened. Even if
the stylus moves smoothly, satisfactory results cannot be expected because the record is hard.
Furthermore, the record goes into this state

Needle-record contact surface

Money

Record sound groove

When the contact surface between the needle and the record is shown in the figure, the record
is slightly concave.

When the stylus pressure is heavy. The dent of the record increases, and the contact area with
the needle increases.

record

Figure-Da

Needle-record contact surface

Figure-
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Then there is almost no need. After that, it is better to warm up the cartridge if necessary and
continue to record, so that aging can proceed.

necessary

Not much needed

And, the needle point will slide on the surface of the record forcibly. In particular, the higher
quality products with better fitting between the needle point and the record, as described in the
previous section, are less familiar at first, and may be lost along with will. Needless to say, the
needle does not jump when tracing. However, once it is completely stored in the hand, it occurs
and the needle is damaged along with the record. Will create an attractiveness that is no longer
part of the game.

To fully utilize the MC type cartridge, the audio equipment must first maintain the room
temperature at about 0C if used in good faith, warm it up enough, and use it as needed. It is
strange to use the cartridge after warming it to body temperature under a desk lamp (it looks like
a kind of creature with the incandescent lamp stand). | would like to give such a machine a rare
example.

| wonder if it is. The next step is the problem of aging. As described above, it is because of this
characteristic of the ment that the life of the MC type cartridge is deeper in the life of the MC
type cartridge, as it has been. One point of Noh. This high resolution has been fully exploited,
and no talk is left. In order to make a record sound completely, it is necessary to perform aging
which describes the aging of the MC type cartridge. This is not possible with the MM type.
Having warmed up enough to our body temperature, it must have been insufficient next time.
However, while paying attention to the MC type cartridge, the cantilever is moved up, down, left,
and right with the fingertip, but it is essentially moving with a resolution far exceeding that of the
MM type. After finishing this work, the record will be stiff and the movement will still be hard as it
is made. The first hard sound is not changed. The hard sound of a damper, cantilever, etc. will
remain as it is. In the case of a new cartridge, it comes out. As the MC cartridge regains this
property, aging will progress more and more, and some people will misunderstand the sound.
After that, just listen to the record

You. Then, if you feel that the resolution is still insufficient, warm it up again, and surely the MM
type will sound good from the start. To do this, move the cantilever slowly to remove dust and
dust from the needle tip. The MC type should be used by first removing it enough to require
aging. The hard sound of that time is inevitable. What we need to keep in mind is that if we
compare the two, the MM type is better treated than the MC type. It is not surprising that some
people think that moving the cantilever with their fingertips is not. It takes a considerable amount
of familiarization to clean the fingertips, but once the MC type is aged well, it takes care of
enough and bends the cantilever to demonstrate an order of magnitude better quality than the
MM type Don't break the cartridge by starting or dropping it. It is real. This is limited to
cartridges, and this aging is used to some extent.

e Comparison of characteristics between MC type and MM type 1

Resolution | Aging Handling | Needle pressure 1

Heavy "difficult

MM type | Light | Easy | Good

is there. MC type
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-Introduction of representative model of MC type cartridge

Sony

XL-55pro

¥ 37,000

XL-55pro main specificationsOutput voltage (5 cm / sec, 45 °, 1 kHz): 0.2 mVLoad impedance:
402Stylus pressure: 1.5 to 2.5 g (standard 2.0 g) Dynamic compliance (100 Hz): 8X10- 6¢cm /
dyne e Frequency range: 10 to 50,000Hz e Channel separation (1kHz): 30dB e Output balance:
1dB e Needle: 0.3 x 0.8mil oval : 22g e Needle replacement: ¥ 16,000 (needle replacement) e
Remarks: Shell integrated type

m MC cartridge

Sa

XL-55 ¥ 30,0000utput voltage (5cm / sec, 45 °, 1kHz): 0.2mVLoad impedance: 40.2Stylus
pressure: 1.0 to 2.2g (standard 1.7g) Dynamic compliance (100Hz): 10 x 10-6¢cm / dyne e
Frequency range: 10 to 50,000Hz e Channel separation (1kHz): 30dB e Output balance: 1dB e
Needle: 0.3 x 0.8mil : 10g e Needle replacement: ¥ 16,000 (needle replacement)

m Head amplifier

SONY

Because it can rise. Since the vibration system has a form in which the raw voltage is added,
the power generation efficiency prevents the canceling voltage in the same magnetic field if the
coil is wound around the upper and lower sides of the figure 8 when the illuminator moves. In
order to make it difficult to wind it into a figure of eight, it has a complicated shape. Why the
plastic bobbin, which has a structure where two sets of coils can be wound, looks like a cross as
described above. Since the side on which the coil is wound and the lower side have an
inclination of 5 degrees with respect to each other, two eight-shaped coils are stacked and
wound on the eight-shaped upper bobbin. When viewed from the outside, it is shaped like a
plastic with an inclination of 5 degrees, and the upper and lower sides of the figure 8 are each
other. It is structured and integrated with the wrapped cast shell. In the case of MC that does not
use an iron core, it is large in the same magnetic field, and the pole piece on the opposite side
looks like a string shaped cross, but this lever is lightweight and unique because it has no
resonance. The cantilever penetrates the center of the MC cartridge frame with the generating
coil.

Has helped. Also, in this machine, the flux flows intensively in the magnesium, which increases
efficiency, and opens in a mortar shape, which means that there is a power generation part of
the coil. As a result, the flux has a small hole equal to the diameter of the holder, and the hole
made in the side pole piece is a pole piece structure near the coil whose diameter is equal to
the coil diameter. A single short damper in the front-rear direction using characteristic lithium
cobalt is used. In the magnetic circuit, the string that supports the entire sama system is a single
metal line, and has a complicated structure. The vibration lever is covered. This is a cantilever,
and a carbon fiber cantilever is made of beryllium muk at the end, followed by a triple structure
of aluminum and cantilever.

HA-55 ¥ 47,000 e Voltage gain: 27dB e Input impedance: 252 (32), 1002 (402) switching e
Output impedance: ---- Frequency response: 6 to 500,000Hz +0 -1dB e Harmonic distortion ( 20



to 20,000 Hz, 300 mV output): 0.003% Input conversion noise (IHF-A, input short circuit): -157
dB / VMaximum allowable input (1 kHz): 12 mVPower supply: 100 V AC D345mmWeight: 3.2kg
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Sony XL-55pro internal structure diagram
Damper

String holder set screw
Pole piece

Coil winding

coil

Rear pole piece
Cantilever

Needle point

Coil lead wire

Forward pole piece
Gunnet

String holder set screw
coil

Coil winding
Suspension string
Cantilever-

Needle point

Coil lead wire
Vibration system mounting part / pole piece
— String holder

Par
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MC type cartridge representative model introduction
EMT

TSD15

¥ 65,000

TSD15 main standardOutput voltage (5 cm / sec, 45 °, 1 kHz): 0.75 mV £ 2
dBLoad impedance: 24.2 Needle pressure: 2.0 to 3.0 gDynamic compliance (100
Hz): 12 x 10-6 cm / dyne e Frequency range: 20 to 20,000Hz e Channel
separation (1 kHz): 25dB e Output balance: 1dB e Needle tip: 15um e
Cantilever: One e Self-weight: 21g ¢ Remarks: Shell integrated type e Needle
replacement: One

m MC cartridge

XSD15 ¥ 70,000 e Output voltage (5cm / sec, 45 °, 1kHz): 0.75mV e Load
impedance: 242 e Needle pressure: 2.0 to 3.0 "g ¢ Dynamic compliance
(100Hz): 12 x 10-6¢cm / dyne e Frequency Range: 20 to 20000HzHzChannel
separation (1kHz): 25dBOutput balance: 1dBNeedle tip: 15m or
lessCantilever:-Weight: 21gRemarks: Shell integrated type

m Step-up transformer

It is impressive that the winding is applied. You can get it because it's Dan. In
order to operate the filter with a filter, such a method is adopted, and the linearity
of the equalizer is good, the output voltage is a little high, the S / N is thin, and
the power generation efficiency is slightly reduced. It is layered. This has a
bobbin, but the thickness of the conductor wire is more than that of the
orthophone. This reel looks like a plastic reel. The finish is smooth and smooth
and has a white coating for a first glance, but the coating is hard. The surface of
the bobbin is made of insulated ferromagnetic material, but it is thin and light. It
seems that the generator coil bobbin has a sufficient qualification as a stunning
replacement cartridge, though it has a structure that makes it difficult to see
differences in ideas everywhere, similar to an orthophone. The coil is to be
adapted to a record with a winding of two layers, and it will give a similar
impression in recent years, but if you look at each part in detail, it looks like a
sea, but it has a double structure, and at first glance it looks At first glance, SPU
and non-par are one damper



Is considered. Along with consideration, the reduction of the current wide
dynamic range and the linearity of the vibration system support is being reduced.
The above-mentioned damper is longer and is of effective mass type as viewed
from the needle tip, but its overall length is shorter than that of the SPU. - The
cantilever is made of aluminum alloy and has an orthodox frequency
characteristic and high linearity. The flexible string is equal to the wide diameter
of the plastic string. The supporting string has a structure that can be secured
inside the cantilever. The entire vibration system is received, and the movement
of the coil bobbin is received softly. The cross section of the outer damper has a
drum shape and the inner damper has a different hardness and material.

STX20 ¥ 45,000Primary impedance: 85 to 1702Secondary impedance:
10k-2Boost ratio: 10 timesFrequency range: 30 to 20,000Hz + 1dBExternal
dimensions: W63 x H40 x D120mm Weight: 2409

Rose

Not con
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EMT TSD15 internal structure diagram
Damper

Rear pole piece
Coil reel and coil
-Pole piece

One cantilever
First needle
Forward pole piece
-Coil lead wire
magnet

Damper

Coil winding
Cantilever-

Needle point
00000000

2000000

- Suspension string
coil

-String holder

Coil lead wire

Vibration system mounting part / pole piece
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MC type cartridge representative model introduction

Orthophone SPU-A/ E

¥ 38,000

SPU-A / E main standardOutput voltage (5 cm / sec, 45 °, 1 kHz): 0.2 mVLoad impedance:
22Stick pressure: 3.0 to 4.5 gDynamic compliance (100 Hz): 5 x 10-8 cm / dyneFrequency
range: 20 to 20000 HzHzChannel separation (1 kHz): 25 dBOutput balance: --Needle:
ellipseCantilever: aluminum pipeSelf weight: 31 gRemarks: With A shell : ¥ 20,000 (needle
replacement)

m MC cartridge SPU-A ¥ 34,000 e Output voltage (5cm / sec, 45 °, 1kHz): 0.2mV e Load
impedance: 22 e Stick pressure: 3.0 ~ 4.5g e Dynamic compliance (100Hz): 5 x 10-8cm / dyne
e Frequency range: 20 ~ 2,00 00Hz e Channel separation (1kHz): 25 dB e Output balance:-e
Needle: Round needle e Cantilever: Aluminum pipe e Weight: 31g ¢ Remarks: With A shell o
Needle replacement: ¥ 17,000 (needle replacement)

SPU-G ¥ 30,0000utput voltage (5cm / sec, 45 °, 1kHz): 0.2mVLoad impedance: 22Stick force:
3.0 to 4.5gDynamic compliance (100Hz): 5 x 10-6cm / dyne Frequency range: 20 ~ 20,00
00HzChannel separation (1kHz): 25dBOutput balance: -Needle: round needleCantilever:
aluminum pipeSelf weight: 31gRemarks: With GM shell 17,000 (needle replacement)

There are things. The squealing mixes into the signal and reduces quality. This is a treatment
method since the earliest products, and is drawn out from the middle of the lead wire damper.
The par has two pieces, and the coil lead wire has an irreplaceable appeal other than two
pieces. The quality of the Ip MC cartridge is greatly increased, and the shape and winding of the
coil are of an orthofonta type. Material of winding frame and phone type, strong magnetic field in
strong magnetic field

The power generation principle and structure are, of course, not the case for now. In most
cases, the coil form of the susceptor is affected by the SPU in some way, and the coil returns to
a shape close to the initial type in a double-girder shape.

The quality is the same as that of MC cartridges currently on the market. The quality of the
fully-operated dam is determined by a winding frame shape and coil winding method that has
never been achieved, and although there is a certain amount of old-fashioned design, it
depends, but the SPU differs from the previous product. The SPU cartridge is a bit more
impressive than it is today, and the role of the cartridge clearly plays a role in the center of
vibration near the center of the coil bobbin. When thinking that the initial stage is not the most
elaborate construction, it is not in the retracted position, the shape of this gholder is three
stages, the initial stage, the middle stage, and the present stage. Stuff used, string

Care has been taken to minimize the Vibration length that is short and easy to occur with a
cantilever

The cantilever is made of aluminum alloy, and it is easy to make it by installing the whole.
Currently, the mid-term type prevents vibration centering behind the bobbin for mass production.
It had a shape close to the ideal of providing. The string that supports the entire vibration
system is thick

SPU-G / E ¥ 34,0000utput voltage (5cm / sec, 45 °, 1kHz): 0.2mVLoad impedance: 22Stick
force: 3.0 to 4.5gDynamic compliance (100Hz): 5 x 10-6cm / dyne e Frequency range: 20 to
20000Hz e Channel separation (1kHz): 25 dB e Output balance:-e Needle: Elliptical o



Cantilever: Aluminum pipe e Weight: 31g e Remarks: With GM shell ® Needle replacement : ¥
20,000 (needle replacement) SPU-GT ¥ 39,000

Output voltage (5cm / sec, 45 °, 1kHz): 10mVLoad impedance: 47k2Stylus pressure: 3.0 to
4.5gDynamic compliance (100Hz): 5 x 10-6cm / dyneFrequency range: 20 to 20,000 HzChannel
separation (1 kHz): 25 dBOutput balance: -Needle: round needleCantilever: aluminum pipeSelf
weight: 31 gRemarks: GM shell, with transformerNeedle replacement: ¥ 17,000 (needle
replacement)

SPU-GT / E ¥ 43,0000utput voltage (5¢cm / sec, 45 °, 1kHz): 10mVLoad impedance: 47k2
Needle pressure: 3.0 to 4.5g / dyne e Frequency range: 20 to 20,000Hz e Channel separation
(1kHz): 25dB e Output balance: — Needle tip: oval e Cantilever: Aluminum pipe e Self weight:
31 g e Remarks: GM shell, with transformer e Needle replacement : ¥ 20,000 (needle
replacement)

m Step-up transformer STA-88 ¥ 19,900

Boost ratio: 40 times STA-6600 ¥ 25,000 e Primary impedance: 1.52 e Secondary impedance:
1.5k.2 @ Boost ratio: 31 times STA-6600L ¥ 28,000 e Primary impedance: 1.52 e Secondary
impedance: 1.5 k2Boost ratio: 31 times
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Ortofon SPU internal structure
Pole piece

-Rear pole piece

Coil winding frame and coil
Cantilever

Needle point

Pole piece block "Fixing screw
Coil lead wire

Forward pole piece

magnet

Rubber damper

String holder

String holder set screw
Needle point

-String

00000

Suspend string

00000

Cantilever

coil

Coil winding

Vibration system mounting part / pole
-Coil lead wire
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