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(57) ABSTRACT 

In order to make it possible to be readily attachable and 
detachable with respect to a motor and capable of realizing 
a lead-free encoder sensor mounting body, an encoder sensor 
is detachably or fixedly attached on a base, the base being 
pressedly in contact with an electrode terminal of the motor 
and including a pressing contact part that is electrically 
connected to a power line, and thus the base is detachably 
fixed to an end Surface of the motor by a pressing force of 
the pressing contact part. 

11 Claims, 14 Drawing Sheets 
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ENCODER SENSOR MOUNTING BODY, 
DRUM DISK ENCODER, AND MOTOR WITH 

ENCODER USING SAME 

TECHNICAL FIELD 

The present invention relates to an encoder sensor mount 
ing body for providing an encoder sensor for use in a motor 
at a predetermined position with respect to a rotating shaft 
of the motor. 

BACKGROUND ART 

In the case where a rotation angle or a rotating speed of 
a motor is desired to be accurately controlled to be a 
predetermined value, an encoder is used. 
The encoder includes a scale that is mounted to a rotating 

shaft and an encoder sensor for counting how many slits, 
which are regularly provided on the scale, pass through due 
to a rotation of the rotating shaft. 

The encoder sensor includes a light emitting element 
emitting light against the slits in a vertical direction and a 
light receiving element provided opposite to the light emit 
ting element across the slits so as to be able to detect the light 
passing through the slits. Here, it is necessary that the 
encoder sensor should be fixed to a predetermined position 
with respect to the scale mounted to the rotating shaft. 

Conventionally, in order for the encoder sensor to be fixed 
to a predetermined position and wiring of the electrode 
terminal of the motor and the encoder sensor to able to be 
carried out at the same time, the encoder sensor has been 
attached on a Substrate provided on an end Surface of the 
motor. 

More specifically, in a motor with an encoder as shown in 
Patent Literature 1 and FIGS. 14A and 14B, there is formed 
a through-hole in a Substrate C for passing through the 
electrode terminal in an extending direction of the rotating 
shaft 14 in the end surface of the motor 1, and the electrode 
terminal and the wires implemented in the substrate C are 
fixed by soldering S in a state of the substrate C being 
attached on the end Surface. 

However, in this fixing method of the substrate and the 
encoder sensor, there occur a plurality of problems as 
described below. 

1. In recent years, becoming lead-free in products such as 
motors has been demanded in consideration of the environ 
ment, and products which can do with little soldering and the 
like are also demanded, but these demands are not met in the 
present circumstances. 

2. In the case where an encoder is mounted to a motor, the 
assembly results in a complicated cubic shape as shown in 
FIGS. 14A and 14B, and therefore it becomes a time 
consuming task to fix the Substrate and encoder sensor to the 
electrode terminal by Soldering. 

3. If the positions of the substrate and the encoder sensor 
are fixed by soldering, in the case where the encoder is 
removed, the solder should be melted, and once the encoder 
is mounted, it is very difficult to remove the same. That is, 
the encoder can not be easily mounted and detached to and 
from the motor. 

CITATION LIST 

Patent Literature 

Patent Literature 1: JP-A2006-067736 
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2 
SUMMARY OF INVENTION 

Technical Problem 

The present invention has been made in consideration of 
the above problems, having an object to provide an encoder 
sensor mounting body that is readily attachable and detach 
able with respect to a motor, capable of being lead-free, and 
also environment-friendly, as well as a drum disk encoder 
and a motor with an encoder using the same. 

Solution to Problem 

That is, an encoder sensor mounting body of the present 
invention includes: an encoder sensor including a light 
emitting element and light receiving element opposing each 
other; a base provided between the encoder sensor and a 
motor and fixing the encoder sensor at a position apart from 
a rotating shaft of the motor by a predetermined distance in 
a radial direction; and a relay connector part provided on the 
encoder sensor or the base for relaying a signal line for 
outputting at least a signal from the light receiving element 
to outside the encoder sensor mounting body and an electric 
power line for Supplying electric power from outside the 
encoder sensor mounting body to the encoder sensor and the 
motor, wherein: the encoder sensor is detachably or fixedly 
attached on the base; and the base includes a pressing 
contact part that is pressedly in contact with an electrode 
terminal of the motor and is electrically connected to the 
electric power line, whereby the base is detachably fixed to 
an end Surface of the motor by a pressing force of the 
pressing contact part. 

With this configuration, since the base is configured so as 
to be attachable/detachable with respect to the end surface of 
the motor by the pressing force caused by the pressing 
contact part being pressedly in contact with the electrode 
terminal of the motor, it is not necessary to fix the base to the 
end surface of the motor by soldering. Moreover, since the 
base is not fixed by soldering, the base and encoder sensor 
can be readily attached and detached if necessary. Further, 
the vibration resistance and fixing strength can be also 
appropriately changed by adjusting the pressing force of the 
pressing contact part. 

That is, according to the encoder sensor mounting body of 
the present invention, since the encoder sensor can be fixed 
to a predetermined position without performing the solder 
ing, it becomes possible to detachably mount the encoder 
sensor to the motor while achieving the lead-free configu 
ration. 

In order to fix the encoder sensor and base to predeter 
mined positions with an appropriate strength by the pressing 
contact part, the pressing contact part may generate a 
pressing force by holding the electrode terminal. 
As a specific configuration for holding the electrode 

terminal with the pressing contact part, there is an example 
in which the pressing contact part includes: an electrode 
terminal inserting groove into which the electrode terminal 
is inserted; and a metal contacting body that is electrically 
connected to the electric power line and presses the elec 
trode terminal against a side wall of the electrode terminal 
inserting groove to be held in the electrode terminal insert 
ing groove. 

For example, in the case where the electrode terminal is 
protruded from the end surface of the motor in a rotating 
shaft extending direction, as an aspect Suitable for achieving 
an appropriate fixing strength by the pressing contact part, 
there is an example in which the pressing contact part 
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includes: an electrode terminal inserting groove into which 
the electrode terminal is inserted; and a pair of metal 
contacting bodies that are electrically connected to the 
electric power line and hold the electrode terminal in the 
electrode terminal inserting groove. 

In the case where the electrode terminal is protruded from 
the side Surface portion of the motor in a rotating shaft 
rotating direction, in order to generate an appropriate press 
ing force by the pressing contact part and fix the base and the 
encoder sensor, the pressing contact part is provided so as to 
be inclined to the electrode terminal in an initial state and the 
pressing contact part may be in contact with the electrode 
terminal while bending the electrode terminal at the time of 
mounting. 

In order to further facilitate fixing the base and the 
encoder sensor to predetermined positions, the base may 
further include a fitting part that is formed so as to fit to a 
protrusion part protruded on the end Surface of the motor. 

In order to make the Soldering unnecessary when mount 
ing the base to the motor as well as for the signal line and 
the electric power line, and for further promoting being 
lead-free, the relay connector part may be configured of an 
insertion port into which an FFC formed by bendably 
bundling the signal line and the electric power line in a belt 
shape is inserted; and a holding member for holding the 
signal line and the electric power line of the FFC inserted 
into the insertion port between the terminals extending from 
the light receiving element and the light emitting element. 

In order to be able to reduce the number of components 
by configuring a part of the end Surface of the motor using 
the base, the base may be configured of an upper member 
provided with the encoder sensor and formed with the relay 
connector part in which the electric power line and the signal 
line are inserted; and a substantially flat plate shaped lower 
member that is formed with the pressing contact part and 
attached on the end surface of the motor, wherein the lower 
member is attached on the end Surface of the motor So as to 
close an opening of a casing of the motor. 
As a configuration for detachably fixing the base and the 

encoder sensor to the predetermined positions even though 
the motor includes an accommodating hole formed in a side 
Surface in which the electrode terminal is accommodated, 
there is an example in which the pressing contact part is 
configured so as to be fitted to the accommodating hole and 
pressedly in contact with the electrode terminal. 
As an appropriate example application using the encoder 

sensor mounting body of the present invention, there is 
exemplified a drum disk encoder including: the encoder 
sensor mounting body described above; and a drum disk 
scale. 
As another appropriate example application using the 

encoder sensor mounting body of the present invention, 
there is exemplified a drum disk encoder including: the 
encoder sensor mounting body described above; and a drum 
disk scale. 

Advantageous Effects of Invention 

Thus, according to the encoder sensor mounting body of 
the present invention, the base and the encoder sensor can be 
detachably fixed to the predetermined positions without 
performing the soldering and it can be made environment 
friendly while realizing the lead-free configuration. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic perspective assembly diagram of a 
motor with an encoder according to a first embodiment of 
the present invention; 
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4 
FIG. 2 is a schematic exploded view when viewed from 

above the motor with the encoder according to the first 
embodiment; 

FIG. 3 is a schematic exploded view when viewed from 
below the motor with the encoder according to the first 
embodiment; 

FIGS. 4A and 4B are schematic cross-section views 
showing an inner structure of a relay connector part of the 
motor with the encoder according to the first embodiment; 

FIGS. 5A and 5B are schematic perspective views show 
ing a mounting structure and method of a base to the motor 
according to the first embodiment; 

FIGS. 6A and 6B are schematic diagrams showing a 
structure of a pressing contact part in the first embodiment; 

FIGS. 7A and 7B are schematic diagrams showing 
another example structure of the pressing contact part in the 
first embodiment; 

FIG. 8 is a schematic perspective view showing a mount 
ing structure and method of a base to a motor in the second 
embodiment of the present invention; 

FIG. 9 is a schematic perspective view showing an 
example configuration of a motor with an encoder according 
to the second embodiment of the present invention; 

FIG. 10 is a schematic perspective view showing a motor 
with an encoder according to a third embodiment of the 
present invention; 

FIGS. 11A and 11B are schematic diagrams showing a 
structure of a pressing contact part in the third embodiment; 

FIG. 12 is a schematic perspective view showing details 
of the base and pressing contact part in the third embodi 
ment; 

FIG. 13 A-13C are schematic perspective views showing 
a motor with an encoder according to a fourth embodiment 
of the present invention; and 

FIGS. 14A and 14B are schematic perspective views 
showing a motor with an encoder to which an encoder sensor 
is fixed by conventional soldering. 

REFERENCE CHARACTER LIST 

300 . . . motor with encoder 
200 . . . drum disk encoder 
100 . . . encoder sensor mounting body 
1 . . . motor 
13 . . . electrode terminal 
2 . . . encoder sensor 
3 . . . base 
31 . . . pressing contact part 
7 . . . relay connector part 

DESCRIPTION OF EMBODIMENTS 

The following describes a first embodiment of the present 
invention with reference to the drawings. 
A motor 300 with an encoder of the first embodiment is 

intended to be used for printers, small-sized home electric 
appliances, and the like, of which rotation angles or rotating 
speeds should be controlled, and as shown in FIG. 1, a drum 
disk encoder 200 is attached on one end surface 11 where a 
rotating shaft 14 of a motor 1 is protruded. 
More specifically, as shown in FIGS. 1 to 3, the drum disk 

encoder 200 includes: a substantially flat cylindrical shaped 
drum disk scale 6 which is attached to the rotating shaft 14 
of the motor 1; an encoder sensor 2 which is attached so as 
to sandwich a slit portion provided on a side surface of the 
drum disk scale 6; and a base 3 on which the encoder sensor 
2 is fixed to a predetermined position. 
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The drum disk scale 6 is made of a resin material and 
multiple slits are regularly formed at predetermined intervals 
on its side Surface. 
The encoder sensor 2 has an upward opening in a Sub 

stantially U shape and it is arranged so that the opening side 
thereof sandwiches the side surface of the drum disk scale 6. 
And the encoder sensor 2 includes: a light emitting element 
22 emitting light in a vertical direction against the side 
Surface of the drum disk scale 6; and a light receiving 
element 21 for detecting the light passing through the slit. 
The rotation angle of the motor 1 is to be measured based on 
a pulse number detected by this light receiving element 21. 
The base 3 has a substantially flat rectangular parallel 

epiped shape that is provided between the encoder sensor 2 
and the end surface 11 of the motor 1 and it is adapted to fix 
the encoder sensor 2 in a position separated by a predeter 
mined distance from the rotating shaft 14. More specifically, 
it is adapted to fix the encoder sensor 2 in a position 
separated from the rotating shaft 14 in the radial direction by 
a radius size of the drum disk scale 6 and at a height so that 
the opening portion of the drum disk scale 6 sandwiches the 
side surface of the drum disk scale 6. Thus, the encoder 
sensor mounting body 100 is configured in a state that the 
encoder sensor 2 and the base 3 are combined. 
The following describes in detail the configuration of the 

base 3 and a function thereof. 
As shown in the exploded perspective views of FIGS. 2 

and 3, the base 3 is formed with a circular or horn shaped 
through-hole in the central portion so that the rotating shaft 
14 can be passed through. Further, the base 3 is formed with: 
a relay connector part 7 into which an electric power line for 
supplying electric power to the electrode terminal 13 is 
inserted; and a pressing contact part 31 into which the 
electrode terminal 13 is inserted when it is attached on the 
end surface 11 of the motor 1. 
The through-hole is formed as a fitting part 32 having the 

same shape as a substantially flat disk-shaped protrusion part 
15 protruded in the extending direction of the rotating shaft 
14 on the end surface 11 of the motor 1. That is, by bringing 
the base 3 closer to the end surface 11 of the motor 1 from 
the exploded state shown in FIGS. 2 and 3 along the axial 
direction, the protrusion part 15 and the fitting part 32 are to 
be fitted to each other. Further, there may be also a case 
where not always only this central protrusion part is fitted 
but also an outer circumferential part of a motor case is 
fitted. 
The relay connector part 7 is intended to be configured 

such that, upon insertion of an FFC 5 (flexible flat cable) that 
is formed by bendably bundling, in a plane belt shape, a 
signal line for taking out a signal from the encoder sensor 2. 
a sensor electric power line for Supplying electric power to 
the encoder sensor 2, a motor electric power line electrically 
connected to the electrode terminal 13 of the motor 1 for 
Supplying electric power to the motor 1, and the like, each 
of the lines is connected to each of terminals 23 of the light 
receiving element 21, the light emitting element 22, and the 
motor 1. 
An inner structure of the relay connector part 7 is 

described with reference to FIGS. 4A and 4B showing a 
connecting structure between the encoder sensor 2 and the 
FFC 5. 
As shown in FIGS. 4A and 4B, the relay connector part 7 

includes: an insertion port 71 into which the FFC 5 is 
inserted; and a holding member 73 for holding the signal line 
and the electric power line in the FFC 5 inserted into the 
insertion port 71 between terminals 23 extending from the 
light receiving element 21 and the light emitting element 22. 
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6 
That is, the relay connector part 7 has a thin casing part 72 
forming a substantially rectangular parallelepiped shaped 
space communicating with the insertion port 71 with its 
lower face opened, and it is provided so that parts of the 
connecting terminals 23 of the light receiving element 21 
and the light emitting element 22 are protruded from the 
upper Surface side to the lower Surface side of the thin casing 
part 72. Further, the holding member 73 is attached slidably 
in a vertical direction so as to close the lower surface of the 
thin casing part 72. As shown in FIG. 4A, the FFC 5 is not 
in contact with each connecting terminal 23 in a state that the 
holding member 73 is not completely fitted, but as shown in 
FIG. 4B, by moving the holding member 73 toward an upper 
surface side of the thin casing, the FFC 5 is bent and brought 
into contact with the connecting terminals 23. In this state, 
the position of the holding part is fixed by an engagement 
part which is not shown and the electrical connection 
between the FFC 5 and the connecting terminals 23 can be 
maintained. Note that each electric line is configured to be 
connected to a predetermined connecting terminal 23 by this 
operation. 
The pressing contact part 31 is adapted to be pressedly in 

contact with the electrode terminal 13 of the motor 1 and 
also electrically connected to the electric power line. That is, 
by a pressing force generated by holding the electrode 
terminal 13 in the pressing contact part 31, the base 3 and the 
encoder sensor 2 are intended to be detachably fixed on the 
end surface 11 of the motor 1. 
More specifically, as shown in FIG. 3, the pressing contact 

part 31 includes: an electrode terminal insertion groove 31a 
formed in the bottom surface of the base 3; and a metal 
contact body 31b which is electrically connected to the 
electric power line and which presses the electrode terminal 
13 against the side wall of the electrode terminal insertion 
groove 31a to be held. When the base 3 is brought closer to 
the end surface 11 of the motor 1 along the axial direction 
so that the protrusion part 15 and the fitting part 32 are fitted, 
the electrode terminal 13 is configured to be inserted 
between the wall surface of the electrode terminal insertion 
groove 31a and the metal contact body 31b. At this time, the 
metal contact body 31b is elastically deformed and the 
pressing force is generated against the electrode terminal 13 
due to a repulsive force thereof. 
A holding structure of the electrode terminal 13 in this 

pressing contact part 31 and a mounting method of the base 
3 are described with reference to the schematic views of 
FIGS. 5A to 6B. In FIGS. 5A and 5B, note that a simplifi 
cation of the base 3 is shown in a state that the encoder 
sensor 2 is removed for easy comprehension and the shape 
is different in detail from those in FIGS. 1 to 3. 

First, the FFC5 has been inserted into the relay connector 
part 7 as shown in FIG. 5A, and the base 3 is brought closer 
to the end surface 11 of the motor 1 along the axial direction 
so that the protrusion part 15 and the fitting part 32 are fitted 
to each other and that each electrode terminal 13 is inserted 
into the electrode terminal insertion groove 31a and the 
bottom surface of the base 3 is put into a state of being in 
contact with the bottom surface of the motor 1 as shown in 
FIG.SB. 

Then, the holding member 73 is pushed upward to thereby 
form an electrical connection between each line of the FFC 
5 and each connecting terminal 23 as shown in FIGS. 4A and 
4B. Further, as shown in FIGS. 6A and 6B, the metal contact 
body 31b is a metal thin plate extending along the side 
surface of the electrode terminal insertion groove 31a and a 
part thereof is protruded and bent toward a side surface of 
the opposing electrode terminal insertion groove 31a to be 
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substantially a width of the groove. Since the electrode 
terminal 13 is inserted while a portion of the protrusion part 
15 is being elastically deformed by this metal contact body 
31b, the electrode terminal 13 is pressed against the side 
Surface of the groove, resulting in a predetermined pressing 
force being applied. Therefore, the base 3 is fixed by the 
pressing force due to insertion of the electrode terminal 13 
into the pressing contact part 31. Moreover, since it is not 
completely fixed, it can be also detached by moving the base 
3 upward along the axial direction. 

Thus, according to the encoder sensor mounting body 100 
of the first embodiment, the encoder sensor 2 can be fixed to 
a predetermined position without performing the Soldering. 
Therefore, the lead-free configuration can be achieved in the 
motor 300 with the encoder and the encoder sensor 2 can be 
easily attached and detached. 

Further, since there is no soldering work, it becomes 
possible to easily attach the encoder to the motor 1 and an 
assembling efficiency can be improved. 
A modified example of the first embodiment is described. 
Although the pressing contact part 31 of the first embodi 

ment is detachably configured by pressing the electrode 
terminal 13 against the side wall of the electrode terminal 13 
accommodating groove by the metal contact body 31b to be 
held, the base 3 and the encoder sensor 2 may be fixed to a 
predetermined position by the other embodiment. 

That is, as shown in FIGS. 7A and 7B, the pressing 
contact part 31 may also comprise: an electrode terminal 
insertion groove 31a in which the electrode terminal 13 is 
inserted; and a pair of metal contact bodies 31b which are 
electrically connected to the electric power line and hold the 
electrode terminal 13 in the electrode terminal insertion 
groove 31a. More specifically, a pair of metal contact bodies 
31b are provided so as to close the opening of the electrode 
terminal insertion groove 31a, and the electrode terminal 13 
may be held by an elastic deformation force generated at the 
time of inserting the electrode terminal 13 between the 
paired metal contact bodies 31b. 

Even in this case, the base 3 and the encoder sensor 2 can 
be detachably fixed to a predetermined position without 
carrying out soldering. 

Next, a motor 300 with an encoder of the second embodi 
ment is described. Note that members corresponding to the 
motor 300 with the encoder shown in the first embodiment 
are designated by the same reference numerals. 

Regarding the motor 300 with the encoder of the second 
embodiment, as shown in FIG. 8, the encoder sensor mount 
ing body 100 is not mounted by moving along the axial 
direction of the motor 1 but it is configured so as to be 
mounted by sliding in the radial direction. 
More specifically, the electrode terminal insertion groove 

31a formed in the pressing contact part 31 has one of the side 
surfaces opened so that the electrode terminal 13 can be 
inserted from the radial direction. Further, the shape of the 
fitting part 32 which is fitted to the protrusion part 15 of the 
motor 1 is also formed to be a substantially semicircular 
shape and formed to be able to fit by sliding in the radial 
direction. 

Even in this case, the base 3 and the encoder sensor 2 can 
be detachably attached on the predetermined positions by 
the pressing force of the pressing contact part 31 and a 
substantially similar effect to the first embodiment can be 
exhibited. 
The following describes a modified example of the second 

embodiment. As shown in FIG. 9, the relay connector part 
7 may be provided not only in the base 3 but also in the 
encoder sensor 2. In other words, a plurality of relay 
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8 
connector parts 7 are provided and the wirings relayed by the 
respective relay connector parts 7 may be different kinds, 
respectively. For example, the FFC 5 inserted into the relay 
connector part 7 formed in the base 3 may be abundle of the 
electric power lines for driving the motor 1 and the FFC 5 
inserted into the relay connector part 7 formed in the encoder 
sensor 2 may be a bundle of the signal lines for taking out 
signals from the light receiving element 21 and the electric 
power lines for driving the light receiving element 21 and 
the light emitting element 22. 

Next, a motor 300 with an encoder of the third embodi 
ment is described. Also, in the third embodiment, members 
corresponding to the motor 300 with the encoder in the first 
embodiment are designated by the same reference numerals. 

Regarding the motor 300 with the encoder of the third 
embodiment, as shown in FIG. 10, the electrode terminal 13 
is not protruded in the axial direction from the end surface 
11 of the motor 1 but is a type protruded from the side 
surface 12 of the motor 1 along the circumferential direction. 

In accordance with Such a protrusion aspect of this 
electrode terminal 13, the pressing contact part 31 formed in 
the base 3 of the third embodiment is provided so as to be 
inclined with respect to the electrode terminal 13 in the 
initial state, and the pressing contact part 31 is formed so as 
to be brought in contact with the electrode terminal 13 while 
bending the electrode terminal 13 at the time of mounting. 
More specifically, the base 3 is formed to have a substan 

tially L shape, and the pressing contact part 31 is formed as 
a metal thin plate mounted in a Substantially V shape when 
viewed from the lower surface as shown in FIGS. 11A to 12. 
That is, the pressing contact part 31 is formed of a metal 
plate that is inclined and bent in an oblique direction with 
respect to the electrode terminal 13, and a pressing force is 
generated by a repulsive force generated by elastically 
deforming the electrode terminal 13, and thus the base 3 is 
intended to be fixed to the end surface 11 of the motor 1. 

Thus, even if the electrode terminal 13 is a type of being 
formed so as to be protruded in the circumferential direction 
in the side surface of the motor 1, the base 3 and the encoder 
sensor 2 can be detachably fixed to a predetermined position 
without carrying out soldering. Therefore, the lead-free 
configuration can be realized with good assemblability as 
well, similarly to the first embodiment. 

Next, a motor 300 with an encoder of the fourth embodi 
ment is described. Also, in the fourth embodiment, members 
corresponding to the motor 300 with the encoder in the first 
embodiment are designated by the same reference numerals. 

In the motor 300 with the encoder of the fourth embodi 
ment, the electrode terminal 13 is accommodated in an 
accommodating hole 16 formed in the side surface of the 
motor 1. 
As shown in FIG. 13A, the pressing contact part 31 

formed on the base 3 in the fourth embodiment is deform 
ably configured, and as shown in a state that the pressing 
contact part 31 is inserted into the accommodating hole 16 
in FIG. 13B, the pressing contact part 31 is formed to have 
a shape slightly Smaller than the accommodating hole 16. 
Further, the electrode terminal 13 is a female-type terminal 
and the pressing contact part 31 is a male-type terminal. That 
is, the base 3 and the encoder sensor 2 are configured so as 
to be attachable/detachable to and from the predetermined 
position by the pressing force that is generated by inserting 
the pressing contact part 31 to the electrode terminal 13 
provided on the bottom in the accommodating hole 16 and 
pressedly bringing into contact. 



US 9,464,923 B2 

Thus, even in the case where the electrode terminal 13 
exists in the accommodating hole 16, the base 3 and the 
encoder sensor 2 can be detachably fixed to the predeter 
mined position, similarly. 

In addition, in order to further improve a fixing strength 
when the base 3 is fixed on the end surface 11 of the motor 
1 as shown in FIG. 13C, the shape of the accommodating 
hole 16 and the shape of the pressing contact part 31 may be 
made Substantially identical so as to be fitted, for example, 
to a degree of usual fitting. 

With this configuration, since the base 3 can be fixed not 
only by the pressing force of the pressing contact part 31 but 
also by a friction force generated by fitting between the 
accommodating hole 16 and the pressing contact part 31, 
stability can be improved. 
The other embodiments are described. 
In each of the embodiments, although it is configured that 

the base is placed on the end surface of the motor, the base 
may serve as the end surface of the motor. Specifically, the 
base may be configured of an upper member provided with 
the encoder sensor and formed with the relay connector part 
into which the electric power line and the signal line are 
inserted; and a substantially flat plate lower member which 
is formed with the pressing contact part and attached on the 
end surface of the motor, and the lower member may be 
attached on the end surface of the motor so as to close the 
casing opening of the motor. 
The relay connector part is not only specialized for fixing 

of the FFC as shown in the embodiments but also the other 
connecting method without necessitating soldering may be 
used. Further, the encoder sensor may not only be detach 
ably attached on the base, but also it may be fixed. Further, 
the encoder sensor and the relay connector part are not 
gathered and provided in one place on the base as in each of 
the embodiments, but the encoder sensor and the relay 
connector part may be provided in separate places on the 
base. For example, the encoder sensor and the relay con 
nector part may be provided on the base so as to be separated 
across the rotating shaft. 

In each of the embodiments, although the drum disk 
encoder is described, the present invention may be applied 
to various types such as, for example, a metal disk encoder, 
film encoder, and the like. 
More specifically, in each of the embodiments, although 

the encoder sensor has an opening formed in the axial 
direction of the motor and the light receiving element and 
the light emitting element are oppositely arranged in the 
radial direction so as to sandwich the side surface of the 
drum disk scale in order to count a number of the passing 
though slits provided on the drum disk scale, the present 
invention may be applied to other scales. 

That is, in the case of using a type of the scale that is 
plate-shaped and provided with slits passing through in the 
axial direction of the motor, the encoder sensor may have an 
opening in the radial direction in accordance therewith and 
the light receiving element and the light emitting element 
may be provided so as to be opposite in the axial direction. 
Even such an encoder sensor can be detachably fixed to a 
predetermined position from the rotating shaft by the base of 
the present invention. 

In conclusion, the encoder sensor mounting body of the 
present invention can be applied regardless of the shape of 
the scale. 

The pressing contact part is not limited to those shown in 
each of the embodiments and any type will do so long as 
soldering is unnecessary and the mounting method is attach 
able/detachable one. 
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In addition, various changes and combinations of the 

embodiments may be performed unless being against the 
spirit of the present invention. 

5 INDUSTRIAL APPLICABILITY 

According to the present invention, it is possible to 
provide an encoder sensor mounting body being lead-free 
and also environment-friendly, a drum disk encoder and a 
motor with an encoder using the same. 

The invention claimed is: 
1. An encoder sensor mounting body comprising: 
an encoder sensor including a light emitting element and 

light receiving element opposing each other, 
a base provided between the encoder sensor and a motor 

and fixing the encoder sensor at a position apart from 
a rotating shaft of the motor by a predetermined dis 
tance in a radial direction; and 

a relay connector part provided on the encoder sensor or 
the base for relaying a signal line for outputting at least 
a signal from the light receiving element to outside the 
encoder sensor mounting body and an electric power 
line for Supplying electric power from outside the 
encoder sensor mounting body to the encoder sensor 
and the motor, wherein: 
the encoder sensor is detachably or fixedly attached on 

the base; and 
the base includes a pressing contact part that is 

pressedly in contact with an electrode terminal of the 
motor and is electrically connected to the electric 
power line, whereby the base is detachably fixed to 
an end Surface of the motor by a pressing force of the 
pressing contact part. 

2. The encoder sensor mounting body according to claim 
1, wherein the pressing contact part generates the pressing 
force by holding the electrode terminal. 

3. The encoder sensor mounting body according to claim 
40 1, wherein the pressing contact part includes: 

an electrode terminal inserting groove into which the 
electrode terminal is inserted; and 

a metal contacting body that is electrically connected to 
the electric power line and presses the electrode termi 
nal against a side wall of the electrode terminal insert 
ing groove to be held in the electrode terminal inserting 
groove. 

4. The encoder sensor mounting body according to claim 
1, wherein the pressing contact part includes: 

an electrode terminal inserting groove into which the 
electrode terminal is inserted; and 

a pair of metal contacting bodies that are electrically 
connected to the electric power line and hold the 
electrode terminal in the electrode terminal inserting 
groove. 

5. The encoder sensor mounting body according to claim 
1, wherein the pressing contact part is provided so as to be 
inclined to the electrode terminal in an initial state and the 
pressing contact part is in contact with the electrode terminal 

60 while bending the electrode terminal at the time of mount 
ing. 

6. The encoder sensor mounting body according to claim 
1, wherein the base further comprises a fitting part that is 
formed so as to fit to a protrusion part protruded on the end 
surface of the motor. 

7. The encoder sensor mounting body according to claim 
1, wherein the relay connector part includes: 
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an insertion port into which an FFC (flexible flat cable) 
formed by bendably bundling the signal line and the 
electric power line in a belt shape is inserted; and 

a holding member for holding the signal line and the 
electric power line of the FFC inserted into the inser 
tion port between the terminals extending from the light 
receiving element and the light emitting element. 

8. The encoder sensor mounting body according to claim 
1, wherein the base includes: 

an upper member provided with the encoder sensor and 
formed with the relay connector part in which the 
electric power line and the signal line are inserted; and 

a substantially flat plate shaped lower member that is 
formed with the pressing contact part and attached on 
the end surface of the motor, wherein 

the lower member is attached on the end surface of the 
motor So as to close an opening of a casing of the motor. 

9. The encoder sensor mounting body according to claim 
1, wherein the motor includes an accommodating hole 
formed in a side surface in which the electrode terminal is 
accommodated, and wherein 

the pressing contact part is configured so as to be fitted to 
the accommodating hole and pressedly in contact with 
the electrode terminal. 

10. A drum disk encoder comprising: 
the encoder sensor mounting body according to claim 1: 

and 
a drum disk scale. 
11. A motor with an encoder comprising: 
the drum disk encoder according to claim 10; and 
the motor. 
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