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This invention relates to a carriage-driving device especially

for a printer.

CARRIAGE-DRIVING DEVICE

In order to drive a carriage which supports a
brinting head, a stepping motor is typically used. Tﬁe
stepping motdr drives the carriage by driving a belt coupled
to the carriage. However, even though a stepping motor can
accurately boéition the carriage, a stepping motor is-
relatively expensive to manufacture.

On the other hand, a DC motor is a less expensive
alternative means with which to drive the belt. 1In addition,
a DC motor is usually contained in a printer of a large scale
computer that prints a large amount of data in a short period
of time. However, unlike a stepping motor, a DC motor has a
rotary shaft which rotates ét high speeds and provides a lot
of torgue. Therefore, since the high speed rotary shaft of
the DC motor drives the belt, another device is needed to
determine the distance that the belt has moved. An encoder
is typically used to measure the distance moved by the belt

and outputs a signal which represents the measured distance.



mhlch a printing head is unted 2. Description of the Related Art in
order to drive a carriag€:ithi ch supporma prinrg hed, a stepplng notor is
ypically used. The stepplng notor drives the cariage g a belt
coupled to the carriage. Howeer, even though | lcan accately

Subsequently, the output sighal and a separate clock pulse
signal are utilized to synchronize the printing of the
printing head on the carriage. The encoder may be a rotary
encoder or a linear encoder, but, in order to print high

5 guality characters at high speeds, a linear encoder is used
in most instances.

In order to supply the output signal of the linear
encoder from the carriage to the printer body, a flexible
pattern circuit (FPC) is employed. An FPC is basically a

10 flat cable constructed of a flexible substrate which contains,
conductive patterns on its surface. In addition to
transmitting the output signal of the linear encoder, the FPC
also supplies current from the printer body to the printing
head in order to drive the printing head.

15 Since detecting the position of the carriage on the
carriage drive shaft is essential to synchronize the
operation of the printing head, a circuit which
instantaneously calculates the position and the direction of
the movement of the carriage from the output signal of the

20 linear encoder is provided on the carriage. However, the
carriage of a printer thus constructed is bulky and
accordingly the carriage-driving device is bulky.

FIG. 7 is an illustration of the waveforms of the
current supplied to the printing head and of the output

25 signals transmitted by the encoder. As shown by the

waveforms Vg and Vy, the encoder signals have a significant
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amount of noise at the rise and fall of the current I, that
is supplied to the printer head.

FIG. 8 shows a portion of a conventional shielded FPC
which is used to reduce the noise of the encoder signals V,
and V;. The FPC is made of three separate layers. " The top
layer is a layer of conductive strips 21 which supply the
current I, to the printing head. The bottom layer is a
layer of conductive strips 22 which supply current to the
encoder, transmit the output signal of the encoder to the
printing body, and contain a ground.

The middle layer comprises an electrostatic shielding
member 23. The electrostatic shiélding member 23 prevents
the current I, from creating noise in the output signals V,
and v, of the encoder. However, the electrostatic shielding
member 23 is expensive, and there has been a demand for an
FPC which has a different structure and is less expensive
than a convention FPC.

In view of the foregoing, an object of the invention
is to provide a carriage-driving device especially for a serial printer
which the connects the printer body to the carriage through a
less expensive FPC.

This object is solved by the carriage- dr1v1ng device of independent claim
1. Further advantageous features, aspects and details of the invention are
evident from the dependent claims, the description and the drawings. The
claims are intended to be understood as a first non-limiting approach of

defining the invention in general terms.

The invention is especially suitable for use in a serial printer.

+

The invention provides particularly a device in a printer for driving a

carriage on which a printing head is mounted.

The invention provides a carriage-driving device especially for a serial

printer in which a printer body is connected to a carriage via a
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cable. The carriage is driven by electric power supplied to
the carriage through the cable, and signals are transmitted

between the serial printer body and the carriage through the
cable. ' The cable according to a specific aspect of the invention comprises

a sheet-
5 like substrate and a plurality of conductive strips which are

formed on the substrate and which extend in a longitudinal
direction of the sheet-like substrate.

The plurality of conductive strips may include at least
one wide conductive strip which supplies the electric power

10 and at least one narrow conductive strip for transmitting the
signals. The wide and narrow conductive strips are arranged
such that the electric power supplied by the wide conductive
strips does not create a significant amount of noise in the
signals transmitted in the narrow conductive strips.

15 In one embodiment of the carriage-driving device, the
sheet-like substrate has a plurality of layers, at least two
of which comprise a substrate and conductive strips. Of the
two types of conductive strips formed on the sheet-like
substrate, the wide conductive strips are suitable for

20 supplying current to the printing head, and the narrow
conductive strips are able to transmit the output signals of
the encoder. Furthermore, due to the width of the narrow
conductive strips, they are not able to supply current to the
printing head. When current is supplied to the printing head

25 through the wide conductive strips, the current creates

electrostatic and electromagnetic noise in the signals
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transmitted in the narrow conductive strips. Howevér, the
effects of the electrostatic and the electromagnetic noise
between the two types of conductive strips are decreased as
the distance between the two types of conductive strips is
5 increased. Hence, although both the wide and narrow
conductive strips are formed within the same cable, the
effect of the noise on the narrow conductive strips is
extremely slight if the narrow conductive strips are

separated from the wide conductive strips. Furthermore, the

10 small width of the narrow conductive strips further reduces
the effects of the electromagnetic induction and the
electrostatic coupling from the wide conductive strips. 1In
the case where the multi-layered sheet-like substrate is
constructed such that the wide conductive strips are arranged

15 on one layer and the narrow conductive strips are arranged on
another layer, the effect of the electromagnetic induction is

further reduced.

20 FIG. 1 is a perspective view of a carriage and other
components in a printer which preferably is a serial printer.
FIG. 2 is a perspective view of a cable 20 of the
present invention, with a first layer 21 and a second layer

22 separated from each other.
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FIG. 3 is a perspective view of anther example of a
cable 20 of the éresent invention with a first layer 21 and a
second layer 22 separated from each other.

FIG. 4 is also a perspective view of another example

5 of a cable 20 of the present invention.

FIG. 5 is an illustration of waveform diagrams of the
signals transmitted in the conductive strips of the first
layer 21 and second layer 22 of FIG. 6.

FIG. 6 is a diagram of another example of a cable of

10 the present invention.

FIG. 7 is a waveform diagram of the signals
transmitted in the conductive strips of the conventional
cable of FIG. 8.

FIG. 8 is a perspective view of the structure of a

15 conventional cable,

FIG. 1 shows a carriage 30 and other components of a

printer, exemplified as a serial printer. The carriage 30 is connected to

a cable
20 connecting section 10 via a flexible pattern circuit (FPC)

20. The FPC 20 comprises a first layer 21 and a second layer
22, and is pressed downward by a pressing member 24.
A printing head 31 and a linear encoder 32 are
mounted on the carriage 30, and the carriage 30 is fixedly
25 secured to a driving belt 33 so that it can be moved along a

carriage movement shaft 34. The driving belt 33 is driven by
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causes the driving belt 33 to move the carriage 30 in the
directions of the double-head arrow. While the carriage 30
is moving, the linear encoder 32 optically reads the amount
5 of movement of the carriage 30 from a scale 36 and converts
the amount of movement into an output signal. In addition,
as the carriage 30 moves, the printing head 31 prints
characters on a recording sheet 490.
FIG. 2 shows one example of an FPC 20 of the present
10 invention. The FPC has a first layer 21 and a second layer
22 (which are.shown separated from each other for
illustration purposes). The first layer 21 is made up of a
sheet-like substrate 21A and five conductive strips 21B which
supply a curreﬁt to the printing head 31. The second layer
15 22 is made up of a sheet-like substrate 22A on which eight
conductive strips 22B formed. Of the eight conductive strips
22B, the wide conductive strips 22B-1 supply current to the
printing head 31 and are located on the left-most portion of
the substrate in FIG 2. Of the remaining four conductive
20 strips, a supply voltage strip 22B-2 supplies a voltage to
the linear encoder 32, a ground strip 22B-3 serves as a
ground, and two narrow conductive strips 22B-4 transmit the
output signal provided by the linear encoder 32 to the
printer body.
25 Therefore, the two narrow conductive strips 22B-4,

which transmit the output signal of the linear encoder 32,
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are separated from the four wide conductive strips 228-1 by
the ground strip 22B-3 and the supply voltage strip 22B-2.
Consequently, any abrupt change in the current supplied to
the printing head 31 does not create a significant amount of
electromagnetic or electrostatic noise in the output signal
of the linear encoder 32. In addition, the output signal of
the linear encoder 32 is not significantly affected by the
flow of current in the five conductive strips 21B of the
first layer 21.

FIG., 3 shows another example of the FPC 20 of the
present invention. The FPC 20 similarly has a first layer 21
and a second layer 22 (which are shown separated from each
other for illustration purposes). Both the first layer 21
and second layer 22 have conductive strips 21B and 22B which
supply current to the printing head 31 and which transmit
various other signals. The first layer 21 has four wide
conductive strips 21B-1 which supply current to the printing
head 31 and two narrow conductive strips 21B-4 which transmit
the output signals of the linear encoder 32 to the printer
body. The wide conductive étrips 21B-1 and the narrow
conductive strips 21B-4 are separated by a supply voltage
strip 21B-2 and a ground strip 21B-3. Therefore, the wide
conductive strips 21B-1 and the narrow conductive strips 21B-

4 are located at opposite sides of the sheet-like substrate

21A.
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sructed is bulky and accordingly the carriage-driving device is bulky. FIG
7 is an illustration of the' waveforms of the current supp41ed to the
peinting head and of the output signals transm | i i
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amount of
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The second layer 22 has five wide conductive strips
22B'-1 yhich supply current to the printing head 31 and four
narrow conductive strips 22B’-2 which transmit other signals
on the sheet-like substrate 22A. Furthermore, the conductive

S strips 22B’-1 and the conductive strips 228'.2 are located at
opposite sides of the sheet-like substrate 22A.

In both the first layer 21 and the second layer 22,
the wide conductive strips 21B-1 and z23:.1. are located on the
left-most portion of the first substrate 21 and the second

10 substrate 22. In addition, the narrow conductive strips 21B-
4 and 228’.2 are located on the right-most portion of the
first substrate 21 and the second substrate 22. In other
words, the wide conductive strips which create noise are
arranged on the left-most portion of the substrates, and the

15 narrow conductive strips which are affected by the noise are
arranged on the right-most portion of the substrates. As a
result, the problem of noise interfering with the transmitted
signals are eliminated without a separate, expensive
shielding member.

20 FIC. 4 shows another example of a FPC 20’ of the
present invention which is constructed of a single layer.

The FPC 20’ comprises a sheet-like substrate 20A’ on which
conductive strips 20B’ are formed. The narrow conductive

strips 20B’-2 transmit output signals of the linear encoder

25 32 and are located on the right-most portion of the sheet-
like substrate 20A‘. Furthermore, the wide conductive strips
-9 - This Sheet Has Been Replaced
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nois€ at the rise and fall_of th current Ip that is supplied to the printer
head. FIG 8 shows a porden of a conventional shielded FPC which is used to
reduce the noise of the encoder signals VA and VB. The FPC is made of thiee
separate layer. The top layer is a |ayer of reUCi i ve strips 21 which

supply the HIS SHERT 3

20B’ -1, which supply current to the printing head 31, are
located on the left-most portion of the sheet-like substrate
20A’. Therefore, as in the previous two examples, the narrow
conductive strips 20B‘'-2 are separated from the wide

5 conductive strips 20B’-1. As a result, the problem of
electromagnetic and electrostatic noise interfering with the
signals transmitted in the narrow conductive strips 20B’'-2 is
eliminated.

In.addition, the wide conductive strips of the

10 previous examples may supply current to other printer devices

(e.g. a fan motor) as well as supply current to the printing
" head 31. Also, the narrow conductive strips may transmit
other signals which are adversely affected by noise as well
as output signals transmitted by the linear encoder 32 (e.g.

15 signals from a thermistor and signals from a device for
detecting the width of the récording sheet 40). However, the
FPC of the present invention will also eliminate the noise in
the other transmitted signals which is caused by current
supplied to other devices.

20 FIG. 6 shows another example of an FPC 20 of the
present invention. There are two FPC layers, i.e., a first
layer 21 and a second layer 22. Sixteen conductive strips
are formed on the first layer 21 and are assigned as follows.
The conductive strip 21-1 is not connected to any printer

25 device and is labeled NC (not connected), the narrow

conductive strips 21-2 and 21-3 transmit signals from a
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thermistor, the wide conductive strips 21-4 through 21-6
supply current to a fan motor, and the wide conductive strips
21-7 through 21-16 supply current to the printing head 31.
Similarly, sixteen conductive strips are formed on the second
layer 22 and are assigned as follows. The narrow conductive
strips 22-~1 through 22-4 transmit signal detection signals,
the conductive strips 22-5 and 22-6 are used for ground
(GND), the conductive strips 22-7 and 22-8 supply voltage
from a power source (Vcc), the conductive strip 22-9 is not
connected to any printer device and is labeled NC, and the
wide conductive strips 22-10 through 22-16 supply current to
the printing heéd 31.

In FIG. 6, the line X-X illustrates that the narrow
conductive strips 21-2, 21-3, and 22-1 through 22-4, which
transmit signals, are not intertwined with or are disposed
above or below the wide conductive strips 21-4 through 21-16
and 22-10 through 22-16, which supply current to the printing
head and other devices. In other words, in the first layer
21, only the narrow conductive strips 21-2 and 21-3 and, in
the second layer 22, only the narrow conductive strips 22-1
through 22-4 are located to the left of the line X-X. As a
result, noise from the currents and voltages on the wide
conductive strips on the right side of the line X-X do not
interfere with the transmitted signals.

FIG. 5(a) shows the effects of the reduction of the

noise on the narrow strips of the encoder (V,, Vy) in

il
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the current .|, fromcreating noise in the output signals VA and VB of the
encoder. However, the el egfrostatic shielding nenber 23 ks expensive, and
there has been a denmand for an FPC which h Wﬁ e giA@st fucture and is
| ess expensive than a convention FPC. In v OhppfiecHOr egoling, an obj ect
of the inventionis to :

response to the currents of the printing head (e.g..Ip)
supplied on the wide conductive strips, when the width of the
narrow conductive strips is 0.4 mm. When the narrow
conductive strips 21-2 and 21-3 of the first layer 21 and the
5 narrow conductive strips 22-1 through 22-4 of the second
layer 22 are small in width, there is barely any
electrostatic connection between the signals on the narrow
conductive strips and the currents on the wide conductive
strips, even though the narrow conductive strips and the wide
10 conductive strips are close to each other in a projected
‘plane (i,e, a r;lationship wherein the narrow and wide strips
are located exactly below above each other). Therefore, the
currents barely generate any electrostatic noise in the
signals on the narrow conductive strips.
15 FIG. 5(b) shows the effects of the reduction of the
noise on the narrow strips of the encoder (Var Vp) in
response to the currents of the printing head (e.g. I;), when
the edge of the wide conductive strip 21-4 of the first layer
21 is spaced 2 mm away from the edge of the narrow conductive
20 strip 22-4 of the second layer in the projected plane. In
this case, the noise is even less than in the situation
illustrated by FIG. 5(a).
Thus, as described above, the effect of the noise on
the signals in the narrow conductive strips can be reduced by
25 narrowing the width of the narrow conductive strips.

Furthermore, the noise on the signals can be virtually

- 12 - This Sheet Has Been Replaced
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eliminated if the wide conductive strips and narrow
conductive strips are separated from each other in the
projetcted plane, in addition to narrowing the width of the
narrow conductive strips.

The embodiment of the present invention has been
described with reference to a FPC in which conductive strips
are formed on a flexible substrate. However, instead of a
FPC, the invention may be applied to a flexible flat cable
(FFC). In a FFC, a plurality of separate insulated wires are
arranged in parallel with one another, and their insulating

covers are welded together. As one can readily observe, the

" technical concept of the present invention is also applicable

to an FFC.

In addition, the previous description of the
preferred embodiments is provided to enable any person
skilled in the art to make or use the present invention. The
various modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments
without the use of inventive faculty. Therefore, the present
invention is not intended to be limited to the embodiments
described herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed

herein.
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A carriage-driving device in a printer, comprising:
a printer body;

a carriage (30) connected to said printer body via a
cable (20),

wherein said carrxiage (30) is driven by electric power
supplied to said carriage through said cable (20),

wherein signals are transmitted between said printer body
and said carriage (30) through said cable (20),

wherein said cable (20) comprises at least one sheet-like
substrate (21A,22A;20A’) and a plurality of conductive
strips (21B,22B;20B’) which are formed on said substrate
and which extend in a longitudinal direction of said

sheet-like substrate,

wherein said plurality of conductive strips
(21B;22B;20B’) comprise at least one wide conductive
strip (21B-1;22B1;22B’-1l) which supplies said electric
power and at least one narrow conductive strip (22B-
4;22B'-2;20B'-2’) for transmitting said signals,

wherein said at least one wide conductive strip and said
at least one narrow conductive strip are arranged on said
sheet-like substrate in such a manner that said electric
power supplied by said at least one wide conductive strip
does not create a significant amount of noise in said
signals transmitted in said at least one narrow

conductive strip.
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2. A carriage-driving device as claimed in claim 1, wherein
said sheet-like substrate comprises a first layer (21)
which includes a first substrate (21A) and at least one
of said plurality of conductive strips (21B) and

5 comprises a second layer (22) which includes a second
substrate (22A) and at least one other (22B~4) of said
plurality of conductive strips.

3. A carriage-driving device as claimed in claim 1 or 2,

10 wherein said at least one narrow conductive strip (22B-

4:21B-4;22B*-2;20B'-2) is located at one side of said

sheet-like substrate (22A;21A,22A;20A’) and said at least

one wide conductive strip (22B-1;21B-1,22B’'-1;20B’-1)is

located at another side of said sheet-like substrate

15 wherein said another side of said sheet-like substrate is
opposite to said one side of said sheet-like substrate.

4. A carriage-driving device as claimed in any one of the

preceding claims, wherein said at least one narrow

20 conductive strip (213-4;22B’-2) is located at one side of

said first substrate (21A) and/or said second substrate

(22A) and said at least one wide conductive strip (21B-

1;22B-1) is located at another side of said first

substrate (21A) and/or said second substrate (22A) which

25 is opposite to said one side of said first substrate
(21A) and/or said second substrate (22A).

5. A carriage-driving device as claimed in any one of the
preceding claims, wherein said -at least one narrow
30 conductive strip (21B-4) is located on said first
substrate (21A) and said at least one wide conductive
strip (22B’-1) is located on said second substrate (22A)
in such a manner that said at least one narrow conductive
' strip (21B-4) is not disposed directly above or below
35 said at least one wide conductive strip (22B'-1).
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such that the electric powar supplied by the w de canductiye -3- strips
does not create a signifi¢aht amount of noise in the -

R 0

6. A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least said one narrow

conductive strip is no wider than 0.4 mm.

5 7. A carriage-driving device as claimed in any one of the
preceding claims, wherein said first substrate and said
second substrate are separated by a distance of at least
1 mm.

10 8. A carriage-driving device as claimed in any one of the
preceding claims, further comprising a pressing member
which presses said sheet-like substrate in a direction of

thickness thereof.

15 9. A carriage-driving device as claimed in any one of the
preceding claims wherein said printer 1is a serial

printer.
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signal's transmtted in the narrow conductive strips. In one enbodi nent of
the carniage-driving devicg: the sheet-1ike substrate has/a plurality of

| ayers, at |east two of whi*th conprise a substrate and conductive stips. Of
the two types of conductive strips forned on te sheet-like substrate, the
wi de conductive strips are suitable for supplying current

Abstract

A printer 1is disclosed in which a printer body is connected
to a carriage (30) via a cable (20). The carriage (30) is
5 driven by electric power supplied through the cable (20), and
signals are also transmitted between the printer body and the
carriage (30) through the cable (20). The cable comprises
a sheet-like substrate and a plurality of conductive strips
which are formed on a sheet-like substrate and which extend
10 in a longitudinal direction of the sheet-like substrate. The
plurality of conductive strips includes at least one wide
conductive strip for supplying the electric power and at
least one narrow conductive strip for transmitting the
signals. The wide and narrow conductive strips are arranged
15  such that noise created by the electric power supplied by the
wide conductive strip does not interfere with the signals

transmitted in the narrow conductive strip.
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to the printing head, and the narrow conductive strips are able to transmt
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tromagnetic noi'S€in the 'signals transnmitted in the narrw conductive

strips. However, -the effeetss of the electrostatic and the-el eromagnec noise
betﬁeeh0tﬁES@nDCQQRQ%@%ﬁo%@ﬂduct|ve strips are decreased as the distance £
bet weenEPhApplbcaybes of conductive strips is increased. 3l t hough
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mnthln the same cable, the.effect of the noise on the narew conductive
gHt “pecause the narrow conductive-i$trips are
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} é (ﬁidb % n%'ge conducti ve strips. Furthernore, the small w dth of
S tive strips further reduces the effects of the
ectronagnetlc |nduct|on and the electrostatic coupling fromthe w de
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arLi age 30 and ot her conponents of a serial p
. he.’ carriage :(Epd to a cable connecting section 10 via a
<erX|bIe patt,rBE@ﬁ@ & 61 fThe FPC 20 -conprises a fst Iayer 21 and a

second layer 42,fand is press¢didownward by a pressing er 24.
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CARRIAGE-DRIVING DEVICE

This invention relates to a carriage-driving device especially

for a printer.
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In order. . to drive a carriage which supports a
printing head, a stepping motor is typically used. Tﬁe
stepping motor drives the carriage by driving a belt coupled
to the carriage. However, even though a stepping motor can
accurately position the c?rriage, a stepping motor is-
relatively expensive to manufacture.

On the other hand, a DC motor is a less expensive
alternative means with which to drive the belt. In addition,
a2 DC motor is usually contained in a printer of a large scale
computer that prints a large amount of data in a short period
of time. However, unlike a stepping motor, a DC motor has a
rotary shaft which rotates at high speeds and provides a lot
of torgue. Therefore, since the high speed rotary shaft of
the DC motor drives the belt, another device is needed to
determine the distance that the belt has moved. An encoder
is typically used to measure the distance moved by the belt

and outputs a signal which represents the measured distance.



A printing be ar encoder 32 are nouned on the carriage 30,
and the caria de¢ured to a driving belt 33 so that t canbe
noved al ong a [carr 1&YOCTUResent |shaft 34. The driving belt 33 is driven by
the rotatable jsh pt or 35, and the rof G EERNSES the

driving bet 3 'riage 30 gn the H ﬁﬁgiACED

Subsequently, the output signal and a separate clock pulse
signal are utilized to synchronize the printing of the
printing head on the carriage. The encoder may be a rotary
encoder or a linear encoder, but, in order to print high
quality characters at high speeds, a linear encoder is used
in most instances.

In order to supply the output signal of the linear
encoder from the carriage to the printer body, a flexible
pattern circuit (FPC) is employed. An FPC is basically a
flat cable constructed of a flexible substrate which contains
conductive pathrns on its surface. In addition to
‘transmitting the output signal of the linear encoder, the FPC
also supplies current from the printer body to the printing
head in order to drive the printing head.

Since detecting the position of the carriage on the
carriage drive shaft is essential to synchronize the
operation of the printing head, a circuit which
instantaneously calculates the position and the direction of
the movement of the carriage from the output signal of the
linear encoder is provided on the carriage. However, the
carriage of a printer thus constructed is bulky and
accordingly the carriage-driving device is bulky.

FIG. 7 is an illustration of the waveforms of the
current supplied to the printing head and of the output
signals transmitted by the encoder. As shown by the

waveforms V, and V3, the encoder signals have a significant
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directions of the
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‘is supplied to the printer head.

FIG. B shows a portion of a cenventional shielded FpC
which is used to reduce the noise of the encoder signals V,
and Vy. The FPC is made of three separate layers. ' The top
layer is a layer of conductive strips 21 which supply the
current I, to the printing head. The bottom layer is a
layer of conductive strips 22 which supply current to the
encoder, transmit the output signal of the encoder to the
printing body, and contain a ground.

The middle layer comprises an electrostatic shielding
member 23. The electrostatic shiélding member 23 prevents
the current I, from creating noise in the output signals V,
ana Vs of the encoder. However, the electrostatic shielding
member 23 is expensive, and there has been a demand for an
FPC which has a different structure and is less expensive
than a convention FPC.

In view of the foregoing, an object of the invention
is to provide a. carriage-driving device especially for a serial printer
which the connects the printer body to the carriage through a

less expensive FPC.

?his object is solved by the carriage-driving device of independent claim
1. Further advantageous features, aspects and details of the invention are
evident from the dependent claims, the description and the drawings. The
claims are intended to be understood as a first non-limiting approach of

defining the invention in general terms.

The invention is especially suitable for use in a serial printer,
The invention provides particularly a device in a printer for driving a

carriage on which a printing head is mounted.

The invention provides a carriage-driving device especially for a serial

printer in which a printer body is comnected to a carriage via a
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cable. The carriage 1s driven by electric power suéplied to
the carriage through the cable, and signals are transmitted

between the serial printer body and the carriage through the
cable. ' The cable according to a.specific aspect of the invention comprises

a sheet-
like substrate and a plurality of conductive strips which are

formed on the substrate and which extend in a longitudinal
direction of the sheet-like substrate.

The plurality of conductive strips may include at least
one wide conductive strip which supplies the electric power
and at least one narrow conductive strip for transmitting the

signals. The wide and narrow conductive strips are arranged

"such that the electric power supplied by the wide conductive

strips does not create a significant amount of noise in the
signals transmitted in the narrow conductive strips.

In one embodiment of the carriage-driving device, the
sheet-like substrate has a plurality of layers, at least two
of which comprise a substrate and conductive strips. Of the
two types of conductive strips formed on the sheet-like
substrate, the wide conductive strips are suitable for
supplying current to the printing head, and the narrow
conductive strips are able to transmit the output signals of
the encoder. Furthermore, due to the width of the narrow
conductive strips, they are not able to supply current to the
printing head. When current is supplied to the printing head
through the wide conductive strips, the current creates

electrostatic and electromagnetic noise in the signals
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22B-1 supply cuwrgent to the prlinting head 31 and are | ocated on'the

left-nost portilon of otdeT S9gstyate in FIG 2. O T‘Iﬁ@sﬂﬁﬁiﬁk}{%@g 3
conductive strijpg, a supply voltiage stgip 22B- 2{ suppligpsadey O ?%c

e |strips 22B, the w de conductive strips

transmitted in the narrow conductive strips. Howevér, the
effects of the electrostatic and the electromagnetic noise
between the two types of conductive strips are decreased as
the distance between the two types of conductive strips is
increased. Hence, although both the wide and narrow
conductive strips are formed within the same cable, the
effect of the noise on the narrow conductive strips is
extremely slight if the narrow conductive strips are
separated from the wide conductive strips. Furthermore, the
small width of the narrow conductive strips further reduces
the effects of the electromagnetic induction and the
- electrostatic coupling from the wide conductive strips. 1In
the case where the multi-layered sheet-like substrate is
constructed such that the wide conductive strips are arranged
on one layer and the narrow conductive strips are arranged on
another layer, the effect of the electromagnetic induction is

further reduced.

FIG. 1 is a perspective view of a carriage and other
components in a printer which preferably is a serial printer.

FIG. 2 is a éerspective view of a cable 20 of the
present invention, with a first layer 21 and a second layer

22 separated from each other.

e to the

£ :;kcﬂgﬂgﬁiéﬁle 22A on which eight conductive strips 22B
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| i near encoder 32 __a.ground-si++p—32B-3 serves as a ground, and two narrow

conductive strips ZREiA£EMEmEﬁHE€& e output signal provided by the |inear
encoder 32 to the}prnter—body Thgrefore, the two narrow conductive strips

22B- 4, which trangmjt t {sijgnal of the Iinpear
separated fromthe foui&ﬁagﬁgﬂ%hctive sugips 22B- -

encoder

32, are
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FIG. 3 is a perspective view of anther example of a
cable 20 of the present invention with a first layer 21 and a
second layer 22 separated from each other.

FIG. 4 is also a perspective view of another example

of a cable 20 of the present invention.

FIG. 5 is an illustration of waveform diagrams of the
signals transmitted in the conductive strips of the first

layer 21 and second layer 22 of FIG. 6.

FIG. 6 is a diagram of another example of a cable of

the present invention.

FIG. 7 is a waveform diagram of the signals

transmitted in the conductive strips of the conventional

cable of FIG. 8.

FIG. 8 is a perspective view of the structure of a

conventional cable.

FIG. 1 shows a carriage 30 and other components of a
printer, exemplified as a serial printer. The carriage 30 is connected to

a cable
connecting section 10 via a flexible pattern circuit (FPC)

20. The FPC 20 comprises a first layer 21 and a second layer
22, and is pressed downward by a pressing member 24.

A printing head 31 and a linear encoder 32 are
mounted on the carriage 30, and the carriage 30 is fixedly
secured to a driving belt 33 so that it can be moved along a

carriage movement shaft 34. The driving belt 33 is driven by
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ground strip 228- BEBACEMENT SSHERTyl vol tage strip 22B-2. Consequently, any
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the rotatable shaft of a DC motor 35, and the rotatable shaft
causes the driving belt 33 to move the carriage 30 in the
directions of the double-head arrow. While the carriage 30
is moving, the linear encoder 32 optically reads the amount
of movement of the carriage 30 from a scale 36 and converts
the amount of movement into an output signal. In addition,
as the carriage 30 moves, the printing head 31 prints
characters on a recording sheet 40.

FIG. 2 shows one example of an FPC 20 of the present
invention. The FPC has a first layer 21 and a second layer
22 (which are'shown separated from each other for

“illustration purposes). The first layer 21 is made up of a
sheet-like substrate 21A and five conductive strips 21B which
supply a curreﬁt to the printing head 31. The second layer
22 is made up of a sheet-like substrate 22A on which eight
conductive strips 22B formed. Of the eight conductive strips
22B, the wide conductive strips 22B-1 supply current to the
printing head 31 and are located on the left-most portion of
the substrate in FIG 2. Of the remaining four conductive
strips, a supply voltage strip 22B-2 supplies a voltage to
the linear encoder 32, a ground strip 22B-3 serves as a
ground, and two narrow conductive strips 22B-4 transmit the
output signal provided by the linear encoder 32 to the
printer body.

Therefore, the two narrow conductive strips 22B-4,

which transmit the output signal of the linear encoder 32,
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are separated from the four wide conductive strips 228-1 by
the ground strip 22B-3 and the supply voltage strip 22B-2.
Consequently, any abrupt change in the current supplied to
the printing head 31 does not create a significant amount of
electromagnetic or electrostatic noise in the output signal
of the linear encoder 32. 1In addition, the output signal of
the linear encoder 32 is not significantly affected by the
flow of current in the five conductive strips 21B of the
first layer 21.

FIG. 3 shows another example of the FPC 20 of the

present invention. -The FPC 20 similarly has a first layer 21

~and a second layer 22 (which are shown separated from each

other for illustration purposes). Both the first layer 21
and second layer 22 have conductive strips 21B and 22B which
supply current to the printing head 31 and which transmit
various other signals. The first layer 21 has four wide
conductive strips 21B-1 which supply current to the printing
head 31 and two narrow conductive strips 21B-4 which transmit
the output signals of the linear encoder 32 to the printer
body. The wide conductive strips 21B-1 and the narrow
conductive strips 21B-4 are separated by a supply voltage
strip 21B-2 and a ground strip 21B-3. Therefore, the wide
conductive strips 21B-1 and the narrow conductive strips 21B-

4 are located at opposite sides of the sheet-like substrate

21A.
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The second layer 22 has five wide conductive strips
22B'-1 yhich supply current to the printing head 31 and four
narrow conductive strips 22B'-2 which transmit other signals
on the sheet-like substrate 22A. Furthermore, the conductive
strips 228’-1 and the conductive strips 228'-2 are located at
opposite sides of the sheet-like substrate 22A.

In both the first layer 21 and the second layer 22,
the wide conductive strips 21B-1 and o9p+_1. are located on the
left-most portion of the first substrate 21 and the second
substrate 22. 1In addition, the narrow conductive strips 21B-~
4 and 2283°.p a;e_located on the right-most portion of the
‘first substrate 21 and the second substrate 22. In other
words, the wide conductive strips which create noise are
arranged on the left-most portion of the substrates, and the
narrow conductive strips which are affected by the noise are
arranged on the right-most portion of the substrates, As a
result, the problem of noise interfering with the transmitted
signals are eliminated without a separate, expensive
shielding member.

FIG. 4 shows another example of a FPC 20’ of the
present invention which is constructed of a single layer.

The FPC 20’ comprises a sheet-like substrate 20A’ on which
conductive strips 20B’ are formed. The narrow conductive
strips 20B’-2 transmit output signals of the linear encoder
32 and are located on the right-most portion of the sheet-

like substrate 20A‘. Furthermore, the wide conductive strips
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20B'-1, which supply current to the printing head 31; are
located on the left-most portion of the sheet-like substrate
20A’. Therefore, as in the previous two examples, the narrow
conductive strips 20B‘-2 are separated from the wide
conductive strips 20B’'-1. As a result, the problem of
electromagnetic and electrostatic noise interfering with the
signals transmitted in the narrow conductive strips 20B'-2 is
eliminated.

In.addition, the wide conductive strips of the
previous examples may supply current to other printer devices

(e.g. a fan motor) as well as supply current to the printing

" head 31. Also, the narrow conductive strips may transmit

other signals which are adversely affected by noise as well
as output signals transmitted by the linear encoder 32 (e.qg.
signals from a thermistor and signals from a device for
detecting the width of the récording sheet 40). However, the
FPC of the present invention will also eliminate the noise in
the other transmitted signals which is caused by current
supplied to other devices.

FIG. 6 shows another example of an FPC 20 of the
present invention. There are two FPC layers, i.e., a first
layer 21 and a second layer 22. Sixteen conductive strips
are formed on the first layer 21 and are assigned as follows.
The conductive strip 21-1 is not connected to any printer
device and is labeled NC (not connected), the narrow

conductive strips 21-2 and 21-3 transmit signals from a

pply current to the prlnlng head 31 and two

32 to the~prirter |body. The wi de conductive s ps 21B-1 and
t he narrow conducft i [ 21B{ 4 are separ 3t ggsSYEBT SAPMEEEN § oltage strip
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thermistor, the wide conductive strips 21-4 through 21-6
supply current to a fan motor, and the wide conductive strips
21-7 through 21-16 supply current to the printing head 31.
Similarly, sixteen conductive strips are formed on the second
layer 22 and are assigned as follows. The narrow conductive
strips 22-1 through 22-4 transmit signal detection signals,
the conductive strips 22-5 and 22-6 are used for ground
(GND), the conductive strips 22-7 and 22-8 supply voltage
from a power source (Vcc), the conductive strip 22-9 is not
connected to any printer device and is labeled NC, and the
wide conductive strips 22-10 through 22-16 supply current to
" the printing head 31.

In FIG. 6, the line X-X illustrates that the narrow
conductive strips 21-2, 21-3, and 22-1 through 22-4, which
transmit signals, are not intertwined with or are disposed
above or below the wide conductive strips 21-4 through 21-16
and 22-10 -through 22-16, which supply current to the printing
head and other devices. 1In other words, in the first layer
21, only the narrow conductive strips 21-2 and 21-3 and, in
the second layer 22, only the narrow conductive strips 22-1
through 22-4 are located to the left of the line X-X. As a
result, noise from the currents and voltages on the wide
conductive strips on the right side of the line X-X do not
interfere with the transmitted signals.

FIG. S(a) shows the effects of the reduction of the

noise on the narrow strips of the encoder (V,, V3) in
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substrat 2 In bo} hftHe? 0GTst99kaye] 21 and the € TS gieN | he wide
conductive snips{2{LB-1 and 22B-1 are | ocated o'ﬁﬂﬁ?ﬂ%ﬁgéﬁpst’p?rtion of
the first substrpte 21 and The se¢ond 4 RE '

U

response to the currents of the printing head (e.g.'Ip)
supplied on the wide conductive strips, when the width of the
narrow conductive strips is 0.4 mm. When the narrow
conductive strips 21-2 and 21-3 of the first layer 21 and the
narrow conductive strips 22-1 through 22-4 of the second
layer 22 are small in width, there is barely any
electrostatic connection between the signals on the narrow
conductive strips and the currents on the wide conductive
strips, even though the narrow conductive strips and the wide
conductive strips are close to each other in a projected
plane (i,e, a rglationship wherein the narrow and wide strips
" are located exactly below above each other). Therefore, the

currents barely generate any electrostatic noise in the
signals on the narrow conductive strips.

FIG. 5(b) shows the effects of the reduction of the
noise on the narrow strips of the encoder (V,, Vi) in
response to the currents of the printing head (e.g. I;), when
the edge of the wide conductive strip 21-4 of the first layer
21 is spaced 2 mm away from the edge of the narrow conductive
strip 22-4 of the second layer in the projected plane. 1In
this case, the noise is even less than in the situation
illustrated by FIG. 5(a).

Thus, as described above, the effect of the noise on
the signals in the narrow conductive strips can be reduced by
narrowing the width of the narrow conductive strips.

Furthermore, the noise on the signals can be virtually
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The embodiment of the present invention

wide conductive strips and narrow

in the

in addition to narrowing the width of the

has been

described with reference to a FPC in which conductive strips

are formed on a flexible substrate.

However,

instead of a

FPC, the invention may be applied to a flexible flat cable

(FFC) .

In a FFC,

a plurality of separate insulated wires are

arranged in parallel with one another, and their insulating

covers

are welded together. As one can readily

observe, the

" technical concept of the present invention is also applicable

to an FFC.

In addition, the previous description of the

preferred embodiments is ‘provided to enable any person

skilled in the art to make or use the present invention.

The

various modifications to these embodiments will be readily

apparent to those skilled in the art,

and the generic

principles defined herein may be applied to other embodiments

without the use of inventive faculty.

Therefore,

the present

invention is not intended to be limited to the embodiments

described herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed

herein.
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laims
1. A carriage-driving device in a printer, comprising:
a printer body;

a carriage (30) connected to said printer body via a
cable (20),

wherein said carriage (30) is driven by electric power

supplied to said carriage through said cable (20),

wherein signals are transmitted between said printer body
and said carriage (30) through said cable (20}, .

wherein said cable (20) comprises at least one sheet-like
substrate (21A,22A;20A’) and a plurality of conductive
strips (21B,22B;20B') which are formed on said substrate
and which extend in a longitudinal direction of said

sheet-like substrate,

wherein said plurality of conductive strips
(21B;22B;20B’) comprise at least one wide conductive
strip (21B-1;22B1;22B’-1) which supplies said electric
power and at least one narrow conductive strip (22B-
4;22B'-2;20B’'-2’) for transmitting said signals,

wherein said at least one wide conductive strip and said
at least one narrow conductive strip are arranged on said
sheet-like substrate in such a manner that said electric
power supplied by said at least one wide conductive strip
does not create a significant amount of noise in said
signals transmitted in said at least one narrow

, conductive strip.

REPLACEMENT SpeeT

This Sheet Has Been Replaced

T

19 0CT 10




comrses  seet ez s&rﬁp! zgmfqmmmmmrma’; 208 ?LS
he

| i near encoder 32 an@™are T ocated |o he right-s1ost portion of
sheet-1ike substrafe 20ﬁ9{xﬁu$gmerntre, t he wi_de conductive strlps 20B' -
whi oh 14 THIS SHEET HAS BrEN ]

REPLACED

2. A carriage-driving device as claimed in claim 1, wherein
said sheet-like substrate comprises a first layer (21)
which includes a first substrate (21A) and at least one
of said plurality of conductive strips (21B) and
comprises a second laYer (22) which includes a second
substrate (22A) and at least one other (22B-4) of said
plurality of conductive strips.

3. A carriage-driving device as claimed in claim 1 or 2,
wherein said at least one narrow conductive strip (22B-
4;21B-4;22B'-2;20B’-2) is located at one side of said
sheet-like substrate (22A;21A,22A;20A’) and said at least
one wide conductive strip (22B—l;21B-1,22B’—1;20B’-l)i§
located at another side of said sheet-like substrate
wherein said another side of said sheet-like substrate is
opposite to said one side of said sheet-like substrate.

4. A carriage-driving device as claimed in any one of the
preceding c¢laims, wherein said at least one narrow
conductive strip (21B-4;22B’-2) is located at one side of
said first substrate (21A) and/or said second substrate
(22A) and said at least one wide conductive strip (21B-
1;22B’'~-1) 1is 1located at another side of said first
substrate (21A) and/or said second substrate (22A) which
is opposite to said one side of said first substrate

(212) and/or said second substrate (22A).

5. A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least one narrow
conductive strip (21B-4) 1is located on said first
substrate (21A) and said at least one wide conductive
strip (22B’-1) is located on said second substrate (22A)
in such a manner that said at least one narrow conductive

’ strip (21B-4) is not disposed directly above or below

said at least one wide conductive strip (22B’-1).
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A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least said one narrow

conductive strip is no wider than 0.4 mm.

A carriage-driving device as claimed in any one of the
preceding claims, wherein said first substrate and said
second substrate are separated by a distance of at least

1 mm.

A carriage-driving device as claimed in any one of the
preceding claims, further comprising a pressing member
which presses said sheet-like substrate in a direction of

thickness thereof,

A carriage-driving device as claimed in any one of the
preceding claims wherein said printer is a serial

printer.
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strips 20B' -2 are separated fromthe wi de conductive strips 208 -1.
result, the problemof electromagnetic and el ectrostatic noise in

with the signals transmtted in the narrow conduct

elimnated. In addition, the wi de conductive stri STH

exanpl es may supply current to other prijpter devid
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CARRIAGE-DRIVING DEVICE

Abstract

A printer is disclosed in which a printer body is connected
to a carriage (30) via a cable (20). The carriage (30) is
driven by electric power supplied through the cable (20), and
signals are also transmitted between the printer body and the
carriage (30) through the cable (20). The cable comprises
a sheet-like substrate and a plurality of conductive strips
which are formed on a sheet-like substrate and which extend
in a longitudinal direction of the sheet-like substrate. The
plurality of conductive strips includes at least one wide
conductive strip for supplying the electric power and at
least one narrow conductive strip for transmitting the
signals. The wide and narrow conductive strips are arranged
~such that noise  created by the electric power supplied by the
wide conductive strip does not interfere with the signals

transmitted in the narrow conductive strip.

FIGURE 2
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fan notor) as well as supply current to the printing head 31. Also, the
narrow conductive strips may transmt other sig- nals wich are adversely
af fected by noise as well as output signals transmtted by the |inear

encoder 32 (eg. signals foma therm stor and si om a device for
detecting the width of the recording s1heet 40) . IRER@Q@EMENITI*@E ] of the
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present invention will also elimnate the noise in the other transmtted
signals which is caused by current supplied to other devices. FIG 6 shows
anot her exanple ofan FPC 20 of the present invention. There are two FPC

| ayers, i.e., a first layer 21 and a second | ayer 22, Sixteen conductive
strips are foranmed on 2
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the first layer 21 and are assigned as follows. The conductive strip 21-1
I's not commected to any printer device and is | abel ed NC (not connected).
t he narrow conductive strips 21-2 and 21-3 transmt signals froma
therristor, the wide conductive strips 214 through 21-6 supply curret to a
fan nmotor, and the w de conductive stri3ps 21-7 through 21-16
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supply current to the printing head 31. Simlarly, sixeen conductive strivs
are formed on the second | ayer 22 and are assigned as follows. The narrow

conductive strips 22-1 through 22-4 transmt signal detection signals, the
conduc- tive strips 22-5 and 22-6 are used for ground (G\D), the conductive
strips 22-7 and 22-8 supply vol tage fr?’m a power
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source (Vcc), the conductive strip 22-9 is not connected to any printer
device and is | abeled NC, and the wi de conduc- tive strips 22-10 through
22-16 supply current to the printing head 31. In FIG 6, the line X-X
illustrates that the nanow conductive strips 21-2, 21-3, and 22-1 through
224, which

FIG. 5 a

VA
VB

UuUuu”t
n
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FIG. 55
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transmit signals,

ar not intertwned with or are di sposed above or bel ow

the wi de conductive strips 214 through 21-16 and 22-10 through 2216, which

supply current to the printing head and ot her devi ces.
the first layer 21,

In other words, in
only the narrow conductive strips 21-2 and 21-3 and,

the second layer 22, only the narrOM/cgnductive
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strips 22-1 through 22-4 are located to the left of the line X-X As a
result, noise fromthe currents and vol tages on -7-
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the wi de conductive strips on the right side of the lie X- do not interfere
w t.h the transnuited signals. FIG 5(a) shows the effects o he reduction

of the hoise

a/ on the narrow strips of Eie encoder (V.
currents of the printing head (egg. Ip) supplied on the w dé¢
strips, when tie wdth of the narrow
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CARRIAGE-CONNECTING DEVICE IN A
SERIAL PRINTER

"~ BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to serial printers, and more particu-
larly to a device in 2 serial printer for driving a camriage on
which a printing head is mounted.

2, Description of the Related Art

In order to drive a carriage which supports a printing
head, a stepping motor is typically used. The stepping motor
drives the carriage by driving a belt coupled to the carriage.
However, even though a stepping motor can accurately
position the carmriage, a stepping motor is relatively expen-
sive to manufacture,

On the other hand, 2 DC motor is a less expensive
alternative means with which to drive the belt. In addition,
a DC motor is usually contained in a printer of a large scale
computer that prints a large amount of data in a short period
of time. However, unlike a stepping motor, a DC motor has
a rotary shaft which rotates at high speeds and provides a jot

. of torque. Therefore, since the high speed rotary shaft of the

DC motor drives the belt, another device is needed to
determine the distance that the belt has moved. An eacoder
is typicaily used to measure the distance moved by the belt
and outputs a signal which represents the measured distance.
Subsequently, the cutput signal and a separate clock pulse
signal are utilized to synchronize the printing of the printing
bead on the carriage. The encoder may be a rotary encoder
or a linear encoder, but, in order to print high quality
characters at high speeds, a linear encoder is used in most
instances.

In order to supply the output signal of the linear encoder
from the carriage to the printer body, a flexible pattern circuit
(FPC) is employed. An FPC is basically a fiat cable con-
structed . of 2 flexible substrate which contains conductive
patterns on its surface. In addition to transmitting the output
signal of the linear encoder, the FPC also supplies current
from the printer body to the printing head in order to drive
the. printing head.

Since detecting the position of the carriage on the carriage
drive shaft is essential to synchronize the operation of the
printing head, a cirenit which instantaneously calculates the
position and the direction of the movement of the carriage
from the output signal of the linear encoder is provided on




conductive strips is 0.4 nmg Wen the narrow conductive stips 21-2 and 21-3

of .the first

| ayer 21 and the narrow conductive strips 22-1t
the second layer 22 are small in width, there is barely any el
connec- tion between the signals on the narrow conductive stri
currents on the wi de conductive strips,. even though the

rough 224 of

the carriage. However, the carriage of a printer thus con-
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structed is bulky and accordingly the carriage-driving device
is bulky,

FIG. 7 is an illnstrarion of the waveforms of the current
supplied to the printing head and of the output signals
transmitted by the encoder. As'shown by the waveforms V,,
and Vg, the encoder signals-have a s:gmﬁcant amount of
noise at the rise and fall of the current I, that is supphcd to
the printer head.

FIG. 8 shows a portion of a conventional shielded FPC
which is used to reduce the noise of the encoder signals V.

.and V. The FPC is made of three separate layers. The top
layer is a layer of conductive strips 21 which supply the
current I, to the printing head. The bottom layer is a layer
of conductive strips 22 which supply current to the encoder,
transmit the output signal of the encoder to the printing
body. and contain a ground.

The middle layer comprises an electrostatic shiclding

member 23. The electrostatic shieiding member 23 prevents
the current I, from creating noise in the cutput signals V,

and V of the encoder. However, the electrostatic shielding

member 23 is expensive, and there has been 2 demand for an
FPC which has a different structure and is less expeasive

than a convention FPC,
In view of the foregoing, an object of the invention is to

provide a carriage-driving device for 2 serial printer which
the connects the printer body to the carriage through a less

expensive FPC.

SUMMARY OF THE INVENTION

The foregoing object of the invention has been achieved
by a carriage-driving device for a serial printer in which a
serial printer body is connected to a carriage via a cable. The
carriage is driven by electric power supplied to the carriage

through the cable, and signals are ransmitted between the

serial printer body and the carriage through the cable. The
cable of the present mvention comprises a sheet-like sub-

strate and 2 plurality of conductive strips which are formed

on the substrate and which extend in a longitudinal direction
of the sheet-like substrate.

The plurality of conductive “strips include at least one
wide conductive strip which supplies the electric power and
at least one narrow conductive strip for transmitting the
signals. The wide and narrow conductive strips are arranged
such that the electric power supplicd by the wide conductive



narrow conductive strips and the wide conductive strips ard BERIACEMENE SHEET
other in a projected plane (i.e., a relationship wherein the prarTow-and
wi de strips are |ocated exactly bel ow above each othe). Th refgr?,\jégqgga
currents barely generate any electrostatic noise in the signals on"tThe
narrow conductive strips. -3 -

o

strips does not create a2 significant amount of noise in the
signals transmitted in the narrow conductive strips.

In one embodiment of the carriage-driving device, the
sheet-like substrate has a plurality of layers, at least two of
which comprise a substrate and conductive strips. Of the two
types of conductive strips formed on the sheet-like substrate,
the wide conductive strips are-suitable for supplying current
to the printing head, and the narrow conductive strips are
able to transmit the output signals of the encoder. Further-
more, due to the width of the narrow conductive strips, they
are not able to supply current to the printing head. When
current is supplied to the printing head through the wide
conductive strips, the current creates electrostatic and elec-
tromagnetic noise in the signals transmitted in the narrow
conductive strips. However, the effects of the electrostatic
and the clectromagnetic noise between the two types of
conductive strips are decreased as the distance between the
two types of conductive strips is increased. Hence, aithough
both the wide and parrow comductive strips are formed
within the same cable, the effect of the noise on the narrow
conductive strips is extremely slight because the narrow
conductive strips are separated from the wide conductive
strips. Furthermore, the small width of the narrow conduc-
tive strips further reduces the effects of the electromagnetic
induction and the electrostatic coupling from the wide
conductive strips, In the case where the multi-layered sheet-
like substrate is constructed such that the wide conductive
strips are arranged on one layer and the narrow conductive
strips are arranged on another layer, the effect of the elec-
tromagnetic induction is further reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a carriage and other
components in a serial printer.

FIG. 2 is a perspective view of a cable 20 of the present
invention, with a first layer 21 and a second layer 22
separated from each other.

FIG. 3 is a perspective view of another example of a cable
20 of the present invention with a first layer 21 and a second
layer 22 scparated from each other

FIG. 4 is also a perspective view of another example of a
cable 20 of the present invention.

FIGS. 5(a) and S(b) are illustrations of waveform dia-
grams of the signals transmitted in the conductive strips of
the first layer 21 and second layer 22 of FIG. 6.



FIG -5(b) shows the effects of the reduction of the noise of REPéO
strips of the encoder (VA VB) in response to the currents jof fthe ES%ET

héad- (e.g. Ip), when the edge of the wi de conductive stip g tgs frst
Ay 4t 1989

| ayer 21 is spaced 2 mm away fromthe edge of the narrow cg

- 4 -
FIG. 6 is a diagram of another cxample of a cable of the
present invention. '
FIG. 7 is a waveform diagram of the signals transmitted
in the conductive strips of the conventional cable of FIG. 8.

- FIG. 8 is a perspective view of the structure of a conven-
tional cable.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS :

FIG. 1 shows 2 carriage 30 and other components of a
serial printer. The carriage 30 is comnected to a cable
connecting section 10 via a fiexible pattern circuit (FPC) 20.
The FPC 20 comprises a first layer 21 and 2 second layer 22,
and is pressed downward by a pressing member 24.

A printing head 31 and a linear encoder 32 are mounted
on the carriage 30, and the carriage 30 is fixedly secured to
a driving belt 33 so that it can be moved along a carriage
movement shaft 34. The driving belt 33 is driven by the
rotatable shaft of a DC motor 35, and the rotatable shaft
causes the driving belt 33 to move the carriage 30 in the
directions of the double-head arrow. While the carriage 30 is
moving, the linear encoder 32 optically reads the amount of
movement of the carriage 30 from 2 scale 36 and converts
the amount of movement into an output signal. In addition,
as the camiage 30 moves, the printing head 31 prints
characters on a recording sheet 40. ,

FIG. 2 shows one example of an FPC 20 of the present
invention. The FPC has a first layer 21 and a second layer 22

" (which are shown separated from each other for illustration
purposes). The first layer 21 is made up of a sheet-like
substrate 21A and five conductive strips 21B which supply
a current to the printing head 3L The second layer 22 is
made up of a sheet-like substrate 22A on which eight
conductive strips 22B formed. Of the eight conductive strips

_ 22B, the wide conductive strips 22B-1 supply current to the
printing head 31 and are located on the left-most portion of
the substrate in FIG. 2. Of the remaining four conductive
strips, a supply voltage strip 22B-2 supplies a voitage to the
linear encoder 32, a ground strip 22B-3 serves as a ground,
and two narrow conductive strips 22B-4 transmit the output
signal provided by the linear encoder 32 to the printer body.

Therefore, the two narrow conductive strips 22B-4, which
transmit the output signal of the linear encoder 32, are
separated from the four wide conductive strips 22B-1 by the
ground strip 22B-3 and the supply voltage strip 22B-2.

“Consequently, any abrupt change in the current supplied to



the noise is even less than in the situation illustrated] | ) ey e :
Thus, as described above, the effect of -the noise on th %@AZJ‘EME*’B SHEET |
narrow conductive strips can be reduced by narrow ng the dt h o Ttre 1

narrow conductive strips. Fur- thermore, the noise on the 5igifalBiragb
virtually elimnated -5 -

the printing head 31 does not create a significant amount of
electromagnetic or electrostatic noise in the output signal of
the linear encoder 32. In addition, the output sigoal of the
linear encoder 32 is not significantly affected by the fiow of
current in the five conductive strips 21B of the first layer 21.

FIG. 3 shows another example of the FPC 20 of the
present inveation. The FPC 20 similarly has a first layer 21
and a second layer 22 (which are shown separated from each
other for illustration purposes). Both the first layer 21 and
second layer 22 have conductive strips 21B and 22B which
supply current to the printing béad 31 and which transmit
various other signals. The first layer 21 bas four wide
conductive strips 21B-1 which supply curreat to the printing
head 31 and two narrow conductive strips 21B-4 which

transmit the output signals of the linear encoder 32 to the
printer body. The wide conductive strips 21B-1 and the
narrow conductive strips 21B-4 are separated by a supply.
voltage strip 21B-2 and a ground strip 21B-3. Therefore, the
wide conductive strips 21B-1 and the narrow conductive
strips 21B-4 are located at opposite sides of the sheet-like
substrate 21A.

The second layer 22 has five wide conductive strips 22B-1 -
which supply current to the printing head 31 and four narrow
conductive strips 22B-2 which transmit other signais on the
sheet-like substrate 22A. Furthermore, the conductive strips
22B-1 and the conductive strips 22B-2 are located at oppo-
site sides of the sheet-like substrate 22A.

In both the first layer 21 and the second layer 22, the wide
conductive strips 21B-1 and 22B-1 are located on the
left-most portion of the first substrate 21 and the second
substrate 22. In addition, the narrow conductive strips 21B-4
and 22B-2 are located on the dght-most portion of the first
substrate 21 and the second substrate 22. In other words, the
wide conductive strips which create noise are arranged on
the left-most portion of the substrates, and the narrow
conductive strips which are affected by the noise are
arranged on the right-most portion of the substrates. As a
result, the problem of noise interfering with the transmitted
signals are eliminated without a separate, expensive shield-
ing member.

FIG. 4 shows another example of 2 FPC 26/ of the present
invention which is constructed of a single layer. The FPC 20"
comprises a sheet-like substrate 20A' on which conductive
strips 20B’ are formed. The narrow conductive strips 20B'-2
transmit output signals of the linear encoder 32 and are
located on the right-most portion of the sheet-like substrate
20A'. Furthermore, the wide conductive strips 20B'-1, which




supply current to the printing head 31, are located on the
leﬁ_-n_x_ost portion of the sheet-like substrate 20A’, Therefore,
as in the previous two examples, the narrow conductive

_strips 2082 are separated from the wide conductive strips
20B"-1. As a.result, the problem of electromagnetic and
electrostatic noise interfering with the signals transmitted in
the narow conductive strips-208'-2 is eliminared.

In addition, the wide conductive sips of the previcus
examples may supply current to other printer devices (e.g. a
fan motor) as well as supply current to the printing head 31.
Also, the narrow conductive strips may transmit other sig-
nals which are adversely affected by noise as well as output
signals transmitted by the linear encoder 32 (e.g. signals
from a thermistor and signals from a device for detecting the
width of the recording sheet 40). However, the FPC of the
present invention will also eliminate the noise in the other
transmitted signals which is caused by current supplied to
other devices.

FIG. 6 shows another example of an FPC 20 of the present
invention. There are two FPC layers, i.¢., a first layer 21 and
a second layer 22. Sixteen conductive strips are formed on
the first layer 21 and are assigned as follows. The conductive
strip 21-1 is not connected to any printer device and is
labeled NC (not connected), the narrow conductive strips
21-2 and 21-3 transmit signals from a thermistor, the wide
conductive strips 21-4 through 21-6 supply current to a fan
motor, and the wide conductive strips 21-7 through 21-16
supply current to the printing head 31. Similady, sixteen
conductive strips are formed on the second layer 22 and are
assigned as follows. ‘The parrow conductive strips 22-1
through 22-4 transmit signal detection signals, the conduc-
tive strips 22-5 and 22-6 are used for ground (GND), the
conductive strips 22-7 and 22-8 supply voltage from a power
source (Vec), the conductive strip 22-9 is not connected to
any printer device and is laheled NC, and the wide conduc-

" tive strips 22-10 through 22-16 supply curreat to the printing
head 31.

In FIG. 6, the Iine X—X illustrates that the pamow
conductive strips 21-2, 21-3, and 22-1 through 22-4, which
transmit signals, are oot intertwined with or are disposed
above or below the wide conductive strips 21-4 through
21-16 and 22-10 through 22-16, which supply current to the
printing head and other devices. In other words, in the first
layer 21, only tke narrow conductive strips 21-2 and 21-3
and, in the second layer 22, only the narrow conductive
strips 22-1 through 224 are located to the left of the line
X—X. As a result, noise from the currents and voltages on




are formed on a fexible substrate. However, instead of [¢
may be applied to a flexible fat cable (ffC)
separate insulated wire ‘are arranged in parallel with ¢n aum.w ;
their insulating covers arc wel ded together. As one ca
the technical concept of the present invention is also ai

In a ffC BEEHJAEEMENWS

nni on

(fT

the wide conductive strips on the right side of the line X-
do not interfere with the transmitted signals.

FIG. 5(a) shows the effects of the reduction of the noise -

on the narrow swips of the encoder (V,,, V) in response to
the currents of the printing head (e.g. I,) supplied on the
wide conductive strips, when the width of the narrow
conductive strips is 0.4 mm: When the narrow conductive
strips 21-2 and 21-3 of the first layer 21 and the narrow
conductive strips 22-1 through 224 of the second layer 22
are small in width, there is barely any electrostatic connec-
tion between the signals on the narrow conductive strips and
the currents o the wide conductive strips, even though the
narrow conductive strips and the wide conductive strips are
close to each other in a projected plane (i.e., a relationship
wherein the narrow and wide strips are located exactly
below above each other). Therefore, the currents barely
generate any electrostatic noise in the signals on the narrow
conductive stxips.

FIG. 5(b) shows the effects of the reduction of the noise
on the narrow strips of the encoder (V,, V) in response to
the currents of the printing bead (e.g. I,), whea the edge of
the wide conductive strip 21-4 of the first layer 21 is spaced
2 mm away from the edge of the narrow conductive strip
22-4 of the second layer in the projected plane. In this case,
the noige is even less than in the situation illustrated by FIG.
5(a).

Thus, as described above, the effect of the noise on the
signals in the narrow conductive strips can be reduced by
narrowing the width of the narrow conductive strips, Fur-
thermore, the noise on the signals can be virtually eliminated
if the wide conductive strips and narrow conductive strips
are separated from each other in the projected plane, in
addition to narrowing the width of the narrow conductive
strips.

The embodiment of the present invention has been
described with reference to a FPC in which conductive strips
are formed on a flexible substrate. However, instead of a
FPC, the invention may be applied to 2 flexible flat cable
(FFC). In a FFC, a plurality of separate insulated wires are
arranged in paralle! with one another, and their insulating
covers are welded together. As one can readily observe, the
technical concept of the present invention is also applicable
to an FFC, _

In addition, the previous description of the preferred
embodiments is provided to enable any person skilled in the
art to make or use the present invention. The various
modifications to these embodiments will be readily apparent

% [ 2



to an FFC. In addition, the previous description of the preferred
enbodi nents is provided to enable any person skilled in the art to nmake or

use the present invention. The various nodifications to these enbodi nents
will be readily apparent

to those skilled in the art, and the gen_cxic p:inczxp[cs defined
berein may be applied to other embodiments without the use
of inventive faculty. Therefore, the present invention is not
intended to be limited to the ¢mbodiments dgc:ibcd}xcrm
but is to be accorded the widest scope consistent With the
principles and novel features disclosed herein.
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What is claimed is:

L A carriage-connecting device in a sedal printer, com-
prising:

a serial printer body;

a cable;

a carriage, which has a .printing head and 2 sensor,
connected to said serial printer body via said cable,
sa2id printing head is driven by electric power supplied to
said printing head through said cable,

signals, which are generated by said sensor, are transmit-
ted between said serial printer body and said carriage
through said cable,

said cable comprises a sheet-like substrate and a plurality
of conductive strips which are formed on said substrate
and said conductive strips extend in a longitudinal
direction of said sheet-like substrate,

said plurality of conductive strips comprise at least one
wide conductive strip supplying said electric power and
at least one narrow conductive strip for transmitting

22 JAN 1998

said at least one wide conductive strip and said at least one

narrow conductive strip are spaced on said sheet-like
substrate in such a manner 2s to reduce the amount of
noise caused by said electric power in said signais
transmitred in said at least one narrow conductive strip.

2. A carriage-connecting device as claimed in claim 1,
wherein said sheet-like substrate comprises a first layer
which includes a first substrate and ar least one of said
plurality of conductive strips and comprises a second layer
which includes a second substrate and at least one other of

" said plurality of conductive strips.

3. A carriage-connecting device as claimed in claim 1,
wherein said at least one narrow conductive strip is located
at one side of said sheet-like substrate and said at l=ast one
wide condoctive strip is located at another side of said
sheet-like substrate wherein said another side of said sheet-
fike substrate is opposite to said one side of said sheet-like
substrate, .

4. A carriage-connecting device as claimed in claim 2,
wherein: '
said at least one narrow conductive strip is located at one
" side of ome of said first substrate and said second
substrate; and
said at least one wide conductive strip is located at another

“This Sheet Has Been Replaced
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side of one of said first substrate and said second -
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wherein said another side is opposite to said oae side.

5. A carriage-connecting device as claimed in claim 4,
wherein said at least one narrow conductive strip is located
on said first substrate and said at least one wide conductive
strip is located on said second substrate in such an mamer
that said at least one narrow conductive strip is not disposed
directly above or below said at least one wide conductive
strip.

6. A carriage-connecting device as claimed in claim 3,
wherein said at least one narrow conductive strip is no wider
that 0.4 mm.

7. A carriage-connecting device as claimed in claim §,
wherein said ar least one narrow conductive strip is no wider
that 0.4 mm.

8. A carriage-connecting device as claimed in claim 4,
wherein said first substrate and said second substrate are
scparated by a distance of at least 1 mm,

9. A carmriage-connecting device as claimed in claim 7,
wherein said first substrate and said second substrate at
scparated by a distance of at least 1 mm.

10. A carriage-connecting device as claimed in claim 1,
forther comprising a pressing member which presses said
sheet-like substrate in a direction of thickness thereof.

11. A carriage-connecting device as claimed in claim 2,
further comprising a pressing member which presses said
sheet-like substrate in a direction of thickness thereof.

12. A carriage-connecting device as claimed in claim 4,
wherein:

said at least one narmow conductive strip is located at said

one side of said first substrate;

a second narrow conductive strip is located at said ope

side of said second substrate; and

said at jeast cne wide conductive strip is located at said

another side of said first substrate.

13. Acamage-conn:cungdevweas claimed in claim 4,
wherein:

said ar least one narrow conductive strip is located at sa'id
one side of said first substrate;
said at least one wide conductive strip is located at smd
another sige of said sccond suDsirate; ana
a second wide conductive strip is located at said another
side of said first substrate.
14. A carrisge-connecting device as claimed in claim 4,
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Clains 1. A carriage-driving device in a printer, conprising: a printef
body; a carriage (30) connected to said printer body via a cable (20),
wherein said carriage (30) is driven by electric power

T TR

wherein:
said at least one narrow conductive strip is located at said
one side of said first substrate;
a second narrow conductive strip is located at said one
side of said second substrate;

said ar least one wide conductive strip is located at said
another side of said first substrate; and

a second wide conductive strip is located at said another
side of said second sabstrate.

15. A carriage-connecting device as claimed in claim 4,

said at least one narrow conductive strip is Jocated at said
one side of said first substrate; and

said at least one wide conductive strip is located at said
another side of said second substrate.
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supplled to said carriage through,said cable (20), ‘wherein signals are
transmitted between said printer body and sai df ough said
tabl e (20), whereinmsard-cabl'eé (20) conprises ﬁg@é@ﬁ‘mﬁ%ﬁtm ke
substrate (21A-22A-20Ay—and—a plurality of co1dT’F|ve Strld% (211B, 22B;

ZOB') which are formed on said substrate I"] FEB 18
-12-

response to the currents of the printing head (e.g.'I?)
supplied on the wide conductive strips, when the width of the

narrow conductive strips is 0.4 mm. When the narrow

conductive strips 21-2 and 21-3 of the first layer 21 and the
narrow condgctive strips 22-1 through 22-4 of the second
layer 22 are small in width, there is barely any
electrostatic connection between the signals on the narrow
conductive strips and the currents on the wide conductive
strips, even though.the narrow conductive strips and the wide
conductive strips are close to each other in a projected
plane (i,e, a rglationship wherein the narrow and wide strips
" are located exactly below above each other). Therefore, the

currents barely generate any electrostatic noise in the
signals on the narrow conductive strips.

FIG. 5(b) shows ‘the effects of the reduction of the
noise on the narrow strips of the encoder (V,, V3} in
response to the currents of the printing héad (e.g. Ip), when
the edge of the wide conductive strip 21-4 of the first layer
21 is spaced 2 mm away from the edge of the narrow conductive
strip 22-4 of the second layer in the projected plane. In
this case, the noise is even less than in the situation
illustrated by FIG. S(a}).

Thus, as described above, the effect of the noise oﬁ
the signals in the narrow conductive strips can be reduced by
narrowing the width of the narrow conductive strips.

Furthermore, the noise on the signals can be virtually



and mhlch extend in a longitudinal directionjo ' eb [ o
subsStrate, wherern——said plirality of ﬁEPL g@?@.éHééﬂﬂ rips (21B;

"22B; 20B') conprise-at—teast—one—w de conducti ve trlpa§218-$5 2PB , 22B' - 1)
n

whi ch supplies said electric power and at | east] Jugtive strip
(22B-.

w13~

eliminated if the wide conductive strips and narrow
conductive strips are separated from each other in the
projetcted plane, in addition to narrowing the width of the
narrow conductive strips.

The embodiment of the present invention has been
described with reference to a FPC in which conductive strips
are formed on a flexible substrate. However, instead of a
FPC, the invention may be applied to a flexible flat cable
(FFC). In a FFC, a plurality of separate insulated wires are
arranged in parallel with one another, and their insulating
covers are we}ded together. As one can readily observe, the

" technical éoncept of the present invention is alsc applicable
to an FFC.

In addition, the previous description of the
preferred embodiments is ‘provided to enable any person
skilled in the art to make or use the present invention. The
various modifications to these embodiments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments
without the use of inventive féculty, Therefore, the present
invention is not intended to be limited to the embodiments
described herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed

herein.



4,22B -2;20B -2") for transmtting said signals, wherein said at |east one

w de conductive strip and said at |east one narr oy *EA& tive-stri+p; are
arranged on said sheet-like substrate in such a el EMENEaSHfEEI ctric
power supplied by Said at Teast one w de conductiyefstrip Create a
significant ap ﬂm ﬂ”ﬂﬂﬁ in said I"T FEB 1998
L
* C L ) S *
Claims

1. A carriage-driving device in a printer, comprising:
a printer body;

a carriage (30) connected to said printer body via a
cable (20),

wherein said carriage (30) is driven by electric power
supplied to said carriage through said cable (20),

\ wherein signals are transmitted between said printer body
and said carriage (30) through said cable (20),

wherein said cable (20) comprises at least one sheet-like
substrate (21A,22A;20A’) and a plurality of conductive
strips (21B,22B;20B’) which are formed on said substrate
‘and which extend in a longitudinal direction of said

sheet-like substrate,’

wherein said plurality of conductive strips
(21B;22B;20B’) comprise at least one wide conductive
strip (21B-1;22B1;22B’-1) which supplies said electric
power and at least one narrow conductive strip (22B-
4;22B'-2;20B’-2") for transmitting said signals,

wherein said at least one wide conductive strip and said
at least one narrow conductive strip are arranged on said
sheet-like substrate in such a manner that said electric
power supplied by said at least one wide conductive strip
does not create a significant amount of noise in said
signals transmitted in said at least one narrow

' conductive strip.



signal s

2. A carriage-driving device as clained in claim

transmtted in said at |east one ﬁErUW contteti-vwe- St ri p.

PLACEMENT SHEET
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A carriage-~driving device as claimed in claim 1, wherein
said sheet-like substrate comprises a first layer (21)
which includes a first substrate (21A) and at least one
of said plurality of conductive strips (21B) and
comprises a second layer (22) which includes a second
substrate (22A} and at least one other (22B-4) of said
plurality of conductive strips.

A carriage-driving device as claimed in claim 1 or 2,
wherein said at least one narrow conductive strip (22B-
4;21B-4;22B'-2;20B’'-2) is located at one side of said
sheet-like substrate (22A;21A,22A;20A’) and said at least
one wide conductive strip (22B-1;21B-1,22B'-1;20B’-1)is
located at another side of said sheet-like subst:até
wherein said another side of said sheet-like substrate is
opposite to said one side of said sheet-like substrate.

A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least one narrow
conductive strip k21§-4;22B’-2) is located at one side of
said first substrate (21A) and/or said second substrate
(22A) and said at least one wide conductive strip (21B-
1;22B’-1) 1is located at another side of said first
substrate (21A) and/or said second substrate (22A) which
is opposite to said one side of said first substrate
(217) and/or said second substrate (22A).

A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least .one narrow
conductive strip (21B-4) is located on said first
substrate (21A) and said at least one wide conductive
strip (22B’-1) is located on said second substrate (22A)
in such a manner that said at least one narrow conductive
strip (21B-4) is not disposed directly above or below
said at least one wide conductive strxip (22B’-1),



sai d sheet-like substrate conprises a first layer (21) which includes a
first substrate (21A) and at |east one of said plurality of conductive
strips (21B) ~and conprises a second |ayer (22) which includes a second

iggzbgﬁ \e/e(th,rAi) pgmum"”mmmr“‘umlot her (22B-4) of said plurality of
* C H H *
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6. A carriage-driving device as claimed in any one of the
preceding claims, wherein said at least said one narrow

conductive strip is no wider than 0.4 mm.

7. A carriage-driving device as claimed in any one of the
preceding claims, wherein said first substrate and said
second substrate are separated by a distance of at least

1 mm.

8. A carriage-driving device as claimed in any one of the
preceding claims, further comprising a pressing member
which presses said sheet-like substrate in a direction of
thickness thereof.

"_9. A carriage-driving device as claimed in any one of the

preceding claims wherein said printer is a serial

printer.
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3. Acarriage-driving device as clained in claim1 or.2, wherein said at
| east one narrow conductive strip (22B- 4;21B-4;22B -2;20B -2) is |ocated
at one side of said sheet-like substrate (22A; 21A 22A;, 20A') and said at
| east one wi de conductive strip (22B-1;21B-1,22B -1;20B -1)is |ocated at
anot her side. of said sheet-like substrate

-17-

CARRIAGE-DRIVING DEVICE

Abstract

A printer is disclosed in which a printer body is connected

to a carriage (30) via a cable (20). 'The carriage (30} is

; driven by electric power supplied through the cable (20), and

' signals are also transmitted between the printer body and the

carriage (30) through <the cable (20). The cable comprises

a sheet-like substrate and a plurality of conductive strips

which are formed on a sheet-like substrate and which extend

., in a longitudinal direction of the sheet-like substrate. The

plurality of conductive strips includes at least one wide

conductive strip for supplying the electric power and at

least -one narrow conductive strip for transmitting the

signals. The wide and narrow conductive strips are arr;nged

~such that noise  created by the electric power supplied by the

wide conductive strip does not interfere with the signals
transmitted in the narrow conductive strip.

FIGURE 2

ot b T
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wherein sald”another side of said sheet-like substrate is opposite to said

oné side of said sheet-like substrate. 4. A carrjiage-dri.

{ Repeiche

narrow conductive strip (21B-4;22B -2) is | ocat ed

claimed in any one of the preceding clains, wher

substrate (21A) and/or said second substrate
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CARRIAGE - CONNECTING DEVICE IN A SERIAL

PRINTER.

A serial printer is disclosed in which a serial printer body is
connected to a carriage via a cable. The carriage is driven by
electric power supplied through the cable, and signals are
also transmitted between the serial printer body and the
carriage through the cable. The cable comprises a sheet-like
- substrate and a plurality of condnctive strips which are
formed on the sheet-like substrate and which extend in a
longitudinal direction of the sheet-like substrate. The plu-
rality of conductive strips includes at least one wide con-
ductive strip for supplying the electric power and at least one
narrow conductive strip for transmitting the signals. The
wide and narrow conductive strips are arranged such that
noise created by the electric power supplied by the wide
conductive strip does not interfere with the signals trans-

mitted in the narrow conductive strip.

FIG. 1
FIG. 2
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substrate (22A) which is opposite to said one si
(21A) and/or said second substrate (22A). 5. A
clainmed in any one of the
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pr%cedi nd--élﬁal ms,”'wherein said at |east one narrow conductive stri p (21B-4)
Is |ocated on said first substrate (21A) and said at | east one w de
conductive strip (22B'-1) is located on sfi Ssm' hstrqte (22A) in such
a manner that said at |east one narrow coﬁggrét |R§§Li?g§,j hEh(’1B—4) I s not

di sposed directly above or bel ow - '
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said at Lfeasff‘ one'w de conductive strip (22B -1). 6. A carriage-driving
device as clained in any one of the preceding clains, wherein said at | east
sai d one narrow
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conducti e strip'is no wider than 0.4. nm 7. A carriage-driving device as
clainmed in any one of the preceding clains, wherein said first substrate
and sai d-.-second substrate are separated by a distance of at least 1 mm 8.
A carriage-driving device as clainmed in any one of the
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preceding clains, further conprising a pressing nenber which presses said
sheet-1like substrate in a direction of thickness thereof. 9. A
carriage:driving device as clainmed in any one of the preceding clains
wherein said printer is a serial printer.
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