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33y for autonatlcally adjustlng awgap bet ween a pl aten
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and a recordi ng head i i accordance with t he thickness of a recording sheet.
In a recording head, and particularly-a wire dot type recordi ng head that
prgnts data by inmpinging wires onto a recordi ng sheet through an ink

ribbon,

‘speed printing. Since the wire dot type recordin '
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AUTOMATIC PLATEN GAP ADJUSTING DEVICE FOR PRINTER

BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relatés to devices for
éutomatically adjusting a gap between a platen and a
récording head in accordance with the thickness of a
recording sheet. More particularly, thé invention is

directed  to devices for adjusting the gap to an

"optimal value by judging the thickness of a loaded

recording sheet.

2. Description of the-Related Art

i
In a recordlng head, and partlcularly aﬁéire dot

type recording head that prints data by impinging
wires onto a recording sheet through an ink ribbon, a
wire impinging speed must be minimized in order to
achieve high speed printing.

Since the wire dot type recording head is
mechanically rigid and capable of copying data through
a copying material, the recording'head can be used
with a wide wvariety of different types of sheets.
This feature is problematic, however, lbecause the

distance between the recording head and the recording

a wre inpinging speed nust be mnimzed in order to achi eve high
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nechanlcally rigid and capable of copyi.ng data through a copying material,
t he recordi ng head can: "ﬁé used with a wde variety of di*?ferent types of
sheets This feature i s problematic, however, because the distance between
the recording head and the recording " 2 sheet varies by a greater degree

than in printers of other types
sheet varies by a greater degree-than in printers of

other tfﬁes.

To overcome this problem, a printer using a wiré
dot type recording head usually has a mechanism for
adjusting a relative gap length between the platen and
the recording head. However, the user must be well
skilled in selectlng the opt1mal gap for each kind of
sheet used, and the selectlng operation is cumbersome.
The printer disclosed in Japanese Examined Patent
10 ., _ Publication No. 4-14634 is intended to overcome the
above noted probleﬁs. This printer has an enéoder
that generates pulse signals in association with the
mdvemenf of the carriage from an initial position
thereof, and a control _section that processes a

15 feedback pulse signal from the encoder. The first
instance of a carriage driving pulse motor losing
synchronism is detected from a change in the number of
pulses from the encoder due to an abutment of the
recording head against a recording sheet, and the

20 thickness of the recording sheet is calcﬁlated based
on the amount of movement of the carriage up to the
moment of abutment, so. that the' position of the
carriage can be controlled based on the recording
sheet thicknesé data.

25 Although the pléten gap is adjusted as described

above, unsatisfactory contact between the recording
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To overcone this problem a printer especially a wire daot type
usual Iy has a nmechani srifior adjusting a relative gap | éxgth between the

pl aten and the recording head. However, the user nust be well skilled in
optimal gap for each kind of sheet used, and the sel ecting

sel ecting the

printer,

operation is cunbersone. The printer disclosed in Japanese Exam ned Pat ent
Publ i cation No. 4-14634 is intended to overcone the above noted problens.

This printer
wi t=h the nove
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ritage froman initial position
ink ribbon to come in contact with the recording

sheet, possibly causing problems such as breakage and

staining of the recording head.

SUMMARY OF THE INVENTION

The invention has been made in consideration of

 the aforementioned problems, and the object of the
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invention is, therefore, to provide an .automatic
platen gap adjusting device capable of preventing the
recording head from being broken or stained by not
only measuring the thickness of a recording sheet by
causing the carriage to come in pressure contact with
the recordihg sheet.with.a sufficien£ly small force,
but also by automatically judging the.gap between the
recording head and the recording sheet.

To achieve the above objects, the invention is
applied to an automatic pléten gap adjusting device
for a printer, which includes: a carriage motor for
driving a carriage in parallel with a platen shaft,
the carriage carrying a recording headé a means for
detecting a load from a load curreﬁt of the carriage
motor when the carriage is moved in parallel with the
platen shaft at a predetermined speed; an initial load
storage means for storing the load at the time a

recording sheet is not loaded as an initial load; a
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theréof and a control section that processes a feedback. pul se signal
" The firdg3i nstance of a carriage dr|V|ngfpuIse not or | osi ng

the.encoder

synchronismis detected {

roma change in the nunber of pulses fromthe

from

encoder due to an abutnent of the recordi ng head agai nst a recording sheet,

and the thickness of the recordi ng sheet
of novenment of the carriage up to the nonent of abutment, .
gLrkage 52 ke ;G ¥dL0-0a580: 88 e RSN dl LIy Rheet

position of the car
t hisckness dat a®°™
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time the recording 'sheet is loaded with the initial
load and judging that the recording head is in contact
with the recording sheet when a difference between
both loads exceeds a reference value; a stepper motor
for moving the carriage in direction orthogoﬁal to the
platen shaft; a movemeﬁt amount detection means for
generating a number of pulse signa;s proportional to
an amount of movement of the carriage in the direction

orthogonal to the platen shaft; an abutment judgment

means for moving the éarriage toward a platen from a

reference position, integrating time differences

between respective drive pulses of the stepper motor
and corresponding pulse signals generated from the
movement amount detection as a result of the drive of

the stepper motor by the drive pulses, and judging

that the integrated value of the time differences has

reached a predetermined value; a sheet thickness
calculation means for calculating a thickness of ‘a
recording sheet based on the amount of movement of the
carfiage from the reference position upon'outpuf of a
signal from the abﬁtment judgment méans; and a control
means for adjusting a relati?e gap length between the
carriége and the platen by driving the stepper motor

based on data from the sheet.thickness calculation

means.

= 4 = |This Sheet Has Been Replaced
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Although the platen gap_is adjusted as dggg[lbed above;wunsatlsfactory
freet 3 sheéet and

cont act "between the reégadlng This is the replacenent '§
the platen causes the recording head and/or an ink ribbon to conme in
contact with the recording sheet, possibly causing probl enms such as

br eakage and staining of the recordlng head. The invention has been nmade in
consi deration of the

While dounting the amount of movement of the

carriagé" toward the platen ' from the reference

position, a time difference between the stepper motor

drive pulse and the ﬁulse signal from the movement

5 detection means is detected. When the integrated

value of the timeldifferences has reached a preset

value and at a stage before 1losing synchronism,

aﬁutment of the recording head against the recording

sheet is judged, and the thickness of the recording

10 sheet is calculated from the amount of movement of the

carriage up to the moment-of abutment. As a resulﬁ of

the calculation, the relative gap length between the
platen and the carriage is set to an optimal value.

Next, a load applied_to the cafriage motor and a

15 load with no recording sheet loaded are compared with

each other by moving the cérriage in the main écanning

direction after the platen gap has been adjusted in

order to check that the recording head is not in

contact with the recording sheet.

20 BRIEF DESCRIPTION OF THE DRAWING FIGURES
The preferred embodiments of the invention are
described in detail below with reference to the

accompanying drawings, in which:

- 5 -
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aforenentloned probl ens,., and the obj ect. Qi.the inventiosn. is, therefore,

to

prdvi de "an aut omatic plaﬂen gap adjusting device capabre "of preventing the

recordi ng head from bei ng broken or stained. This object
automatic platen gap adjusting device-of any one of

4, .7, 8 and the nmethod of claim13. In particular, the invention is

dlrected to devices for adjusting the gap to an opti nal

the thickness of a % ﬁ?.gf.'g H9Gar di 9 athegha e | aN@Nidiiyras peEr @n
acht ev

preferred aspect,

t hi ckness of %mm%ﬁﬁﬁkﬁﬂ ébestcéfrﬁagﬁIatiéﬁéﬁéémaﬁgemtafcmmsennal
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printer to Whlch the invention is applied;

Figure 1(B) is view orthogonal to the end view of
the embodiment in Figure 1(A) of another feature of
the éarriage drive mechanism shown in Figure l(A);

Figure 2 is a diagram showing a configuration of
an embodiment of the invention; |

Figuré 3 is a flowchart showing a mode of
opération of the embodiment shown in Figure 2;

Figure 4 is a waﬁeform diagram showing the mode
of operation of the embodiment shown in Figure 2;

Figﬁre 5 is a diagram showing a change in the
integrated value of time differences when the
recording head starts being .abutted against a
recofding sheet; and

‘Figure 6 is an end view and diagram of another

embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figures 1(A) and 1(B) are different views of an
embodiment of a mechanism for adjuséing a relative gap
length between the platen'and the recording head of a

serial printer to which the invention is applied. In

‘these figures, reference numeral 1 denotes a carriage

having an impact wire type recording head 2 carried
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pressure contact wth the recordi ng sheet_wth a suffiﬁgently smal
but al so by automaticaffy judging the gap between the %Etordi ng head and
the recording sheet. Further advantageous features, aspects and deta
the invention are evident fromthe dependent clains, the description

t he draw ngs.

The clains are intended to be understood as a first

non-limting approach of defining the invention.in general terns. To

achi eve the abgkeesh &GS bd iaysaagegj lﬁf%rgﬁﬂaet erariPeri fhg as

isTapplied to an automatic platen gap a

ing"device for a printer

includes: a c@ikieadguRBeOkhh®t 4.i VIR quide, shaft 3 is mounted on
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a base so as to be eccentrically rotatable. The
carriage 1 can move in directions indicated by the

double ended arrow "A" in Figurxe 1 (A). As a result

of this construction, a relative gap length "G" of the

recording head 2 with respect to the plafen 5 can be
adjusted by the amount of rotation of the guide shaft
3. The carriage 1 is connected to a carriage motor 6,
e.g., a dc motor, through a timing belt 9, so that the
carriage -1 can shuttle in directiohs of the platen
shaft indicated by the double ended arrow "B" in
Figure 1(B) with the gap iength "G'" adjusted by the
guide shaft 3.

Reference numeral 10 denotes a stepper motor that
rotates the guide shaft 3. '.This'stepper motor 10
drives the guide shaft 3 by 2-2 phase excitation and
at a cycle of 3.5 ms, and is connected to a driven
wheel 12 of the guide shaft 3 through a reduction gear
11. A shaft 13 of the stepper motor 10 carries a code
disk 15 of a first encoder 14 that generates a pulse
signal indicating a value proportioﬁal to the angle of
rotation thereof. The code pattern of the code disk
15 is such that a single pulse width signal can be
generated from a codé detector 16 in synchronism with

single phase drive of the stepper motor 10. Reference
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a carrlage in paraIIeI
recordlng head;
carriage notor when the carriage is noved in parallel

at a predeterm ned speed; an initial
|l oad at the tinme a recording sheet is not |oaded as an initial

(th a platen shaf the carriagse carrylng a

contact judgnent neans for conparing the load at the tine the
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numeral 18 denotes a position detection means that is
positiohéd_so as to'output a signal when the carriage
1 has reachéé a reference position at which the
carriage 1 is lfartﬁest from the platen. 5. A
microswitch may be used as the positién detection
means in one preférred embodiment.

A second encoder 25 is provided to measure
movement of the carriage "1 in the main scanning
dlrectlon The second encoder 35 comprlses a code
disk 22 fixed on an idler 20 of the timing belt 9 and
a code detector 24 that detects a code indicated by
the code disk.

Reference numeral 26 denotes a controller, which

receives signals from the first and second encoders

14, 25 as well as from the position detector 18, and

contfols the carriage motor 6 and the stepper motor
10.

Figure 2 shows an embodiment of the controller
26. In Figure 2, reference numeral 30 denotes a ﬁotor
drive means for driving the motor 6 that moves the
carriage 1 in the main scanning direction. The motor
drive means 30 is activated by a siénal from a control

means 46, judges the carriage 1 moving speed from a

signal from the second encoder 25, and adjusts the.

duty of a current pulse to be supplied to the carriage

- i
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recordlng sheet is loaded with the initial _load and juydging that the
recordlng head is in c act with the recordlng sheet Wen a difference

bet ween bot h | oads exceeds a reference val ue; neans for noving the carriage
in direction which contains at |east "a conponent orthogonal to the platen
shaft whereby said neans are preferably provided by a stepper notor; a
novenment anount detection neans for generating a nunber of pul se signals

proportional &R aémé'BttﬁEF TRHRTRY Piac%&'elc i3Qe dpeddendibaiels On
orthogonal to the platen s t; an abutnent ju gnent means for noving the
carriage tomat@n@ﬁ@ﬁﬁeﬁlfron1a reference position, integrating time
di fferences between respective drive
Reference numeral 31 denotes a load detectlon
means, which detects a load applied to the carriage
5 motor 6 based on the. duty of the current pulse
supplied to the carriage motor 6, and delivers the
detected value to an initial load storage means 32
wﬁen no recording sheet is loaded. Reference numeral
33 denotes a contact judgment means, which calculates
10 a difference between a signal from the load detection
‘means 31 when the recording sheet is loaded and the
value of the initial load storage means 32, compares
the difference with a ieference value, and Jjudges
whether the recording head 2 is in contact with the
s recording sheet when the difference exceeds the
reference value. |
Reference numeral 40 denotes a motor drive means,
which drives the stepper motor 10 to move the carriage
1 in the direction orthogonal to the platen 5.
20 Reference numerél 41 denotes a time' difference
detection means, which judges whether a timé
difference between the cycle of a éulse signal from
the first encoder 14 and the cycle df a drive signal
of the stepper motor 10 changés, and outputs an amount

25 - of change &Tn in the time difference when the time

difference has changed. Reference numeral 42 denotes
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pulses of the
pul'se S|gnals

the drive of noving neans (e.g. the stepper notor) by the drive pul ses,
judging that the integrated value of the tinme differences has reached a

pr edet er m ned

advant ageousl y nay further conprise a sheet thickness calcul ation
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ref'erence poSition upon output o

means for _cal
of =nbvenent o

nmovi ng neans especially the_stepper notor_and corresponding

o3

gener ate ).

value. The platen gap adjusting device

e carriage

a

#Brom the novenent anount detecf#on as a result of

and
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ATn in the tlme difference, and outputs the integrated
value I to an abutment judgment means 43, which will
be described below.

Reference numeral 43 denotes the _abutment
judgment means, which outputs a signal upon
céincidence of the integrated value of the amounts of
chénge in the time difference from the time difference
integratiaﬁ means 43 with a reference value. The
reference value in this embodiment is a value half or
less of the cycle of the drive pulse of the stepper
motor 10, e.g., 1.5 ms.

Reference numeral 44 denotes a sheet thickness
calculation means, which counts the number 6f'pulse
signais from the encoder 14 baséd on a signal from the
position detector 18, stops counting in accordance
with a signal from the abutmeﬁt judgment means 43, and
calculates the thickness of a recordihg sheet based on
the pulse signal count.

Reference numeral 46 denotes the.control means,
which not ‘only controls the stepﬁer motor 10 for
adjusting the platen gap, but also effects a segquence
control for checking that fhe recording sheet is not

in contact with the recording head 2 after the platen

. gap has been adjusted. Specifically, the control

heet Has Been Replaced
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relatlve gap |l ength be en the carriage _and the plat by driving the
noVvi ng neans (e.g. thé*stepper nDtof) based on data f6m the sheet

t hi ckness cal cul ation means. This is the repl acenent sheet 5 Wile
counting the anount of novement of thé carriage toward the platen fromthe
ref erence position, a tine difference between the noving neans (e.g., the

stepper notor) drive pulse and the
means 46 drives the carriage motor 6 with no recording

-

sheet bé&ng léaded,.e.g., at the time a power switch
is net turnedmon; sets the carriage 1 to the reference
position thereof by céusing the carriage 1 to retreat
in such a direction as to move away from the platen 5
until a signal is outputted from the position detector
18 upon pressing of a loading switch (not shown);
céuses the carriage 1 to move toward the platen S5 to
thereby cause the recording head 2 to be abutted
10 against the recording sheet; drives the stepper motor
10.so that an optimal gap length is given to the
loaded recording sheet after the thickness of the
recording sheet has been detected; and finally drives
the carriage motor 6 agaj.n after the platen gap. has
15  been adjusted.

A mode of operation of the thus constructed
.device will be described next with reference to a

flowch#rf shown in Figure 3.
When a power switch (not shown) of a brinter has
20 | been turned on (Step 1), the control means 46 drives
the carriage motor 6 to cause the carriage 1 to move
along the platen .5 (Step 2). When 1;he carriage 1 has
reached a predetermined cénst'ant speed- (Step 3), the
load detection means 31 detects a load of the carriage
25 motor_ 6 from the duty of a cﬁrrent pulse supplied to

the carriage motor 6, and stores in the initial load

-1l - ) This Sheet Has Been Replaced




pul se signal fromthe mmvenent detectlon means i s detep&ed When t he
|ntegrated val ue of thestine differeces has reached a igiieset value and at a
stage before | osing synchroni sm abut nent of the recording head agai nst the
recordi ng sheet is judged, and the thi'ckness of the recording sheet is
defermned or calculated fromthe anount of novenent of the carriage up to
the nonment of abutnment. As a result of. this, the relative gap |ength

bet ween the platy gae%‘%e%%% 53" | égﬁe{:céic%‘ép Egaﬁ“ %pé' Py %H:% 1y,

| cad applied to t arriage nD or no recordi ng sheet

| oaded can bed%“ﬂﬁgeékf!iibéaﬁﬁ QhEeEfﬁér@Hé”QeEB%d%ﬂd'KEEH'Q tike main

scanning direction after the
not in contact with the recording sheet (Step 4).

When the loading'switch is pressed to load the
5 recording sheet (Step 5), the recording sheet is set
on the platen 5 by a loading mechanism (not shown)
(Step 6). Then, the control means 46 instructs the
metor drive means 30 to move the carriage 1 to
substantially the center of the print region (Step 7)
10 and temporarily arives the stepper motor 5 reversely
to cause the carriage 1 to retreat in such a direction
as to be opposite to.the pleten 5, i.e., toward the
positien detector 18. When the carriage 1 has reached
the reference position as a result of this control, a
.15 signal is generated from the position detector 15,
which causes the control means 46 to stop the stepper
motor 10 (Step 8).
Then, the control means 46 forwardly drives the
stepper motor 10 at a predetermined rotational.speed
20 _ to move the carriage 1 toward the platen 5 and, at the
same time, counts the number of pulse signals from the
first encoder 14. After the carriage 1 has made a
movement equivalent to a predetermined nunber of
pulses, the time difference detection means 41 judges
25 whether a time difference is present between the drive

pulse cycle of the stepper- motor 10 and the pulse

s Sheet Has Been Replaced




pI aten. gap has been adj U sted in order to check that the\recordl ng head is
not*in contact with thésgecordi ng sheet. Preferred enbet'h ments of the

i nvention are descri bed in detail bel ow wi th reference to the acconpanying
drawi ngs, in which: 6 Figure 1(A) .is an end view and di agram of an
"enbodi nent of a carriage drive mechani sm of a seri al

signal cycle of the rotary encoder 14. Since the load
applied-éo_the stepﬁer motor 10 remains constant until
the recording.head 2-is abutted against the recording
sheet, there is no time “difference between the cycle
of each pulse signal from the rotary encoder 14 ahd
ﬁhe drive pulse cycle of the stepper motor 10 during
this period and, therefore, the integrated value
thereof remains equal tq zero (Figure 4) (Step 9).

As the carriage 1 further moves toward the platen

10 5, the recording head 2 starts to abut against the

recording sheet, which in turn decreases the

rotational speed of the first encodér 14 because the

load is applied to the carriage 1. As a result, the

cycle of each pulse signal from the encéder 14 is

15 increased to cause an amount of change 4T to the time
difference T with respect to the drive signal of the
stepper motor 10. The time difference integration
means 42 sequentially integrates such amounts of
change AT in the time difference and delivers_the
20 integrated value to the abutment judgment means 43.
The load of the stepper motor 10 increases with
increasing distance of movement Af the carfiage 1

toward the platen 5 (Figure 5), causing the integrated

value L (aT) of the amounts of change 4Tn in the time

25 difference to increase so drastically as to reach the
preset value (Step 10). - Accordingly, the abutment
_13_
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prlnter to which the i ntion is appli.ed._Figure l(B)fks vi ew ort hogonal
to'the end view of thef “efbodi ment in Figure 1(A) of anofher feature. of the
carriage drive mechani smshown in Figure 1(A); Figure 2 is a diagram
showi ng a configuration of an enbodi ment of the invention; Figure 3 is a
flewchart showi ng a node of operation of the enbodi nent shown in Figure 2;
Figure 4 is a wavef orm di agram show ng the node of operation of the

embodi ment  shqwa e el GGGs243 75 GH5EsSehat 2 b ageast-a Y Ad.a shaage in the
| been abﬁétgd againsf the recording sheet and thereby
generates a signal that indicates the abﬁtment.

The control meané 46 stops the rotation of the
stepper motor 10 upon reception of the signal from the
abutment Jjudgment means 43, whereas the sheet
thickness calculation means 44 calculates the
tﬁickness .of the recording sheet .by stopping the
counting of pulses from the first encoder 14 based on
10 the signal from the abutment Jjudgment means 43 (Step
11). The control means 46 causes the carriage 1 to
retreat from the platen 5 and fixes the carriage 1 at
an optimal_ position by driving the stepper motor 10

based on the calculated sheet thickness so that an

15 optimal gap iength can be given to the recording sheet

(Step- 12).

After the adjuétment of the platen'.gap, the
control means 46 causes the carriage 1 to move in
parallel with the platen 5 by driving the carriage

20 | motor 6 again (Step 13). Wheﬁ the éarriage 1 has
reached the constant speed (Step 14), the load
detection means 31 detects a load reéuired for driviﬁg
the carriage 1 based on the duty of a current pulse
that drives the carriage motor 6 (Step 15).. The

25 | contact judgment means 33 éalculates' a difference

between a currently detected- load and the load stored -
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|ntegrated val ue of ting differences mhen the recordingshead starts being
abut t ed ‘agai nst a recofddng sheet; and Flgure 6 is an & view and di agram
of another enbodi nent of the |nvent|on Figures 1(A) and 1(B) are different
views of an enbodi nent. of a nmechanismfor adjusting a relative gap |ength
between the platen and the recording head of a serial printer to which the
I nvention can be applied. In these figures, reference nuneral 1 denotes a

carriage having, ap,L"pacti%h’ 4 JalPStdae0E thBdnkedd 2 $@Epi €8) . x1f
‘the calculated dlfference. is smaller than the
reference value (Step 16), then the printer, being
ready to print, is set to a stand-by mode.
5 . On the other hand, if the calculated diffarence
is larger than the reference value (Step 17), then the
‘control means 46, recognizing that the carriage 1 has
a-high travel resistance due to the recording head 2
and the ink ribbon being in contact with the recording
10 sheet, increases the platen gap by applying a drive
pulse to the stepper motor 10 so that the carriage 1
“makes a retreat equivalent +to a predetermined
distance, e.g., a single step, from the platen 5 (Step
18). The contral means 46 then drives the carriage
15 motor 6 again to move the carriage 1 along the léngth
of the shaft of the platen 5 (Step 19). fhen, when
the carriage 1 has reached the constant speed (Step
20), the load of the carriage motor 6 is detected
(Step 21) and a difference between the detected load
20 and the load in the initial load storage means 32 is
calculated (Step 21). If the difference is smaller
than the reference value (Step 22), fhe printer is set
to the stand-by mode with the adjusted platen gap and
waits for a print.data input. On the other hand, if
25 the load has not decreased in spite of the platen gap

readjustment (Step 22), then the control means 46

Sheet Has Been RTlaced - 15 -

RTI




7 thereon and bei ng di sposed on a guide shaft 3 and a g+xed QU|de shaft 4.
The *gui de. shaft 3 is éganted on a base so as to be ecceﬂtrlcally

r ot at abl e. The carriage 1 can nove in directions indicated by the double
ended arrow "A" in Figure 1 (A). As a result of.this construction, a
rel-ative gap length "G' of the recording head 2 with respect to the pl at en

5 can be _
ejects _ the recording sheet by 3judging the

recordiﬁé sheet loading as being erroneous (Step 23),

and gives an alarm to the user for inspection as
necessary.

5 Although the load of the carriege motor is
measured every time a load is applied to the carriage
motor in the aforementioned embodiment, a similar
effect can be obtained by storing a load as a fixed
value.

10 Further, alﬁhough the refexence position
detection means 18 is arranged to set the reference
position in the aforementioned embodiment, it is
apparent that a similar effect can be obtained by
measuring the distance between an arbitrary carriage

15 position and the platen surface by the carriage to
retreat to the original pesition, and then calculating
the distance by whieh the carriage is abutted against
the recording sheet after loading the recording sheet
onto the platen.

20 : It is also apparent that a similar effect can be
obtained by arranging, as shown in Figure 6, a means
for driving the cerriage 1, e.é., a positioning
projection 12a on the driven wheel 12, and a
positioning pin 50 on the stationary side and causing

25 these means to mechanically set the reference.
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adjusted by the anDunt,, 3
cohnected to a carrlagB hotor 6, e.g., a dc notor, thri
so that the carriage 1 can shuttle in di rections of the pl at en shaft

f rotation of the.guide shaft

The carriage 1 is
ijgh a timng belt 9,

i ndi cated by the double ended arrow "Be" in Figure 1(B) with the gap length

"G' adjusted by the guide shaft 3. Reference nuneral
rotates the guide shaft 3.

not or t hat

gui de shaft 3 by 2.

connected to a dri

10

15

20

25

movement of the carrlage 1 toward the platen and the

speed of the carriage are detected by the rotary

encoders in this embodiment, a similar effect can be

obtained by using a linear detector such as a magnet
scale that converts a iinear distance into a number of
pulses.

It is still further apparent that while this
embodiment is designed t§ synchronize the drive signal
of the carriage driving. stepper motor with the pulse
signal of the rotary encoder 14, a similar effect can
be obtained by judging the movement of the carriage
from the number of drive pulses within the cycle of
the pulse signal of the rotary encoder 14 if the'cyclg
of the drive signal is significantly smaller than the
cycle.of the pulse éignal of the rotary encoder 14.

It is still further apparent that while the
dedicated stepper motor is arranged to move the
carriage in the direction orthogonal—to the platen
shaft in the aforementioned embodiment, a similar
effect can be obtained by selectively connecting the
carriage motor through a transmissi;n mechanisn.

It is still further apparent that while the dc
motor is uéed to drive the <carriage in the
aforementioned embodiment, a similar effect can be

obtained by using a pulse motor.

10 denotes a stepper
This stepper notor 10 drives the

1€ 92%&%&&1 A AN Alaf GHEhE Yhed ndEnt 89 IS
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wheel 12 of the guide shaft 3 through a reduction gea~11. A shaft 13 of
the stepper motor 10 &ufries a code disk 15 of a firstiséncoder 14 that
generates a pul se signal indicating a val ue proportlonal to the angl e of
rotation thereof. The code pattern of "the code disk 15 is such that a
sikngl e pul se width signal can be generated froma code detector 16 in
synchronismwi th single phase drive of the stepper notor 10. Reference

As described in the foregoing,. the invention is

charactéiiged as iﬁcluding: a means for detecting a

load from a ibad current of a carriage motor when a

carriage is moved in éarallel with a platen shaft at

5 | a predetermined speed; an initial load storage means
for stofing a load at the time a recording sheet is

not loéded as an initial load; a contact Jjudgment

means for comparing a load at the time the recording

sheet is  loaded with the initial load, and judging

10 that the recording héad is in contact with the
recording sheet when a difference between both loads
_exceeds a reference value; a stepper motor for moving
the carriage in a direction orthogonal to the platen
shaft; a movement amount detection means for
15 generating a number of pulse signals proportional to
an amount of movement of the carriage in the direction
orthogonal to the platen shaft; an abutment judgment
means fér moving the carriage téward the platen from
a reference position, integrating time differences
20 between respective drive pulses of the stepper motor
and corresponding pulse signals generated from the
movement amount detection means as a result of the
drive of the stepper motor by the drive pulses, and
‘thereby judging that the integrated value of the time
25 differences has reached a predetermined value; a sheet

thickness calculation means for calculating the

s Sheet Has Been. ReIpIaced




8 nuneral 18 denotes a,p95|t|on detection_neans that ig=positioned so as to
out put a si gnal when t fgdcarriage 1 has reached a r ef e¥ghce position at
which the carriage 1 i's farthest from the pl aten 5. A mcroswtch
may be used as the position detection means in one preferred enbodi nent. A
second encoder 25 is provided to neasure novenent of the carriage 1 in the
mai n scanni ng direction. The second encoder 25 conprises a code di sk 22

f|¥ed on an 'dkﬁicggegg SPeatfghﬁngEEts e%QQbased on the amount of

movemenfuof the carflage from the reference position
upon output of a signal from the‘abutment judgment
means; and a cbntrol'means_for adjusting a relative
5 gap length between the carriage and the platen by
'driVing the stepper motor based on data of the sheet
thickness célcu;ation'means. Therefore, the platen
gap can be set to an optimal value by judging the time
upon which the recording head has been abutted against
10 the recording sheet without applying an unnecessarily
large force to the recording sheet. Moreover,
breakage and staining of the fecording head due to
defective loading of a recording sheet can be
prevented by checking whether there is contact between
15 the recording head and the recordin§ sheet after the

platén gap has been set.

\
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a code detector 24 that,..get ects a code jndicated by the-code disk.
Ref erence numeral 26 deddtes a controller, which recelv&s_i_gﬂ§L§_jlfﬂné£¥i~_
first .and second encoders 14, 25 as well as fromthe position detector

and controls the carriage motor 6 and 1he st epper notor i'Chls um&é?e

an-enbodi nent of the controller 26. In Fi gure 2, reference
denotes a notor drive neans for driving the notor 6 that m) ,”"Ig

1in the main§Gay.ng direction. The notor
What is claimea is:

1. An automatic platen gap adjusting device for
2 : a printer, comprisingi
a carriage motor for driving a carriage in

4 parallel with a platen shaft, the carriage carrying a

5 recording head;

means for detecting a load from a load current of

7 the carriage motor when the carriage is moved in

8 parallel with the platen shaft at a predetermined

9 speed;

10 initial load storage means for storing an initial
1 - load before a recording sheet is inserted in the
12 printer; |
13 contact judgment means for comparing a load at
14 the time the recording sheet is inserted in the
15 printer with the initial load ané for judging whether
16 or not the recording head is in contact with the
17 recording sheet when a difference between these loeds
18 exceeds a reference value;

19 ' a stepper motor for ﬁoving the carriage in a
20 direction orthogonal to the platen ehaft;

21 ' ~ movement amount detection means for generating a
22 number of pulse signals proportional to an amount of
23 . movement of the carriage in the direction orthogonal
24 to the platen shaft; -

- 20 -
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dr| ve neans 30 is actlv,a.t\ed by a si gnal froma control neans 46 V\:hi ch
juddes the carriage 1 rfigisi:ng speed from a“signal #ThimSheetHasReen

25, and adjusts the duty ‘of a current pulse to be su arrlage
9 notor 6 so that the carriage 1 novi ng speed becone erence
nuneral 31 denotes a | oad detection

25 abutment Jjudgment means for integrating time

.

26 differehéeg between respective drive pulses of the

27 stepper motor and corresponding pulse signals

28 generated from the movement amount detection means as

29 a result of the drive of the stepper motor by the

30 drive pulses, and for judging whether or not the

31 integrated value of the time differences has reached
32 a predetermined wvalue;

33 sheet thickness calculation means for calculating

34 a thickness of the recording sheet based on the amount
35 of movement of fhe carriage from a reference position
36 upén output of a signal from the abutment judgmént
37 means indicating that the integrated value of the time
38 ldifferences has reached the predetermined value; and
39 control means for édjusting a relative gap length
40 betweén the carriage and the platen by driving the
41 stepper motor based on data from the shget thickness
42 calculation means.

1 2. The automatic platen.gap adjusting device
2 for a printer according to claim 1, whereih said
3 control means compfises means for caﬁsing the carriage
4 to retreat from.the-pléten by driving the stepper
5 motor by a ;uedetermined.amount upon detéction of
é contact between the recording head and the recording
7 sheet by-the contact judgment means.
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duty of the current pul$# supplied to™t
en no recording

the detected value to an initial |oad stor

sheet is | oaded. Reference nuneral 33 deno udgnment neans,
whi-ch cal cul ates a difference between a signal fromthe | oad detection
nmeans 31 when the- recording sheet I s | oaded and the value of the initial

| oad ,st orage nmeans 32, c#{_(}éjlsof aﬁtreep%%gv\%han gﬁ: e{?erd%% @ e, and

j udges whet her. t he recor

means, . whi ch detects a Load applied to ﬁtﬂ%sq‘g&mag%uﬁﬂﬂ % based on the
and delivers

2 a prlnter, the prlnter comprising a carriage motor for

3 ' driving a carriage in parallel with a platen shaft,

4' ' the carriage carryiné a recording head, and a gap

s adjusting motor .for adjusting.a relative gap length

6 between the carriage and a platen by moving the

7 | carriage :hlla direction orthogonal to the platen

8 shaft, wherein the automatic platen gap adjusting
9 device comprises: |

10 means for deteeting a -load applied te the

1 carriage motor when the carriage is moved in parallel

12 with the platen shaft at a predetermined speed;
13 | initial load storage means for storing an initial
14 load before a recording sheet is = inserted into
15 printer;
16 EOntact judgment means for comparing a load at
17 the time the recordiﬁg sheet 1is inserted in the
18 printer with the initial load and for judging whether
19 or not the recording head is in contact with the
20 recording sheet when e difference between these loads
21 exceeds a reference value; and
22 : control means for causing the earriage to retreat
23 . from the platen by-driving the gap adjusting motor by
26 a predetermined amount upon detection of contact
25 | between the recording head and the recording sheet by
26 the contact judgment means. -

~ 22 -
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recording sheet when the, di fference exceeds the refere epse val ue.. Reference

nuneral 40 denotes a m:)’mr Be emﬂﬁpﬁﬁedﬂl’l ves t#g-stepper notor 10
to nove the carriage 1 in the " ogonal to the platen 5.

Ref erence nuneral 41 denotes ce detection neans, which
judges whether a tinme difference between the cycle of a pul se signal
fromthe first encoder 14 and the cycle of a drive signal of the stepper

mot @r 10 changes, and eWlePuh AP Piain P %ai€E£148 bBviBe Lis®

di fference when the time

2 ‘recited 1q claim 1, whereln said movement amount
3 detection mea;s comprises a rotary_encoder.
1 5. The automatic platen gap adjusting device as
2 recited in claim 1, wherein said movement amount
3 detection means comprises a linear encoder.
1 6. An automatic platen gap adjusting device for
2 a printer, comprising:
3 a carriage motor for driving a carriage in
4 parallel with a platen shaft, the carriage carrying e
5 recording head; |
6 - means for detecting a load from a load current of
7 the carriage motor when the carriage is moved in
8 _pareliel with the platen shaft at a predetermined
9 speed;
10 . initial load storage means for storing an initiai
11 load before a recording sheet is inserted in the
12 printer;
i3 . contact judgment means for comparlng a load at
14 the time the recording sheet is inserted in the
15 | printer with the initial load and for judging whether
16 | or not the recording head is in contact- Qith the
17 recording sheet when a difference between these loads

18 , exceeds a reference value; -

* c L M H *



ra 42 denotes
#f i nt &
he time difference, and
nt judgnent neans 43, which

dlfference has changedmeefere
di fference i nt egr ati onZagans,
([err]Tn) of the anounts of chan

outputs the integrated val ue [err

wi fl be described bel ow. Reference nuneral 43 denotes the abutnent
19 a stepper motor for moving the carriage in a
20 direction grthogonai to the platen shaft;
21 moveﬁentfamount detection means for generating a

22 number of pulse signais proportional to an amount of
23 movement of the carriage in the direction orthogonal
24 to the platen shaft; | |
25 .. abutment judgment means for judging when the
26 carriage first contacts one of the platen and the
27 recording sheet by determining whether a number of
28 drive pulses of the stepper motor within a cycle of
29 the pulse signals of the movement amount detection
30 means has reached a predetérmined value;

'31l sheet thickness calculation means for calculating
32 a thickness of the recording sheet based on the amount
33 of movement of the carriage from a reference position
34 upon output of a signal from the abutment Jjudgment
35 means indicating that the predetermined value has been
36 reached; and |
37 control means for adjusting a relative gap length
38 : between the carriage and the platen by driving the
39 . ‘sStepper motor based on data from the sheet thickness
40 calculation means. | .

1 : : 7. An automatic plateﬁ gap adjusting device for
2 a printer, the printer comprising a carriage motor for
3 driving a carri;ge in paralilel with a platen shaft,

/ .
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j udg Jrent

|ntegratedT
time differ

reference val
the drive pulse of the stepper notor 10, e.g., 1.5 ns. Reference nuneral

il

denotes a sheet thickness cal cul ati on neans, which counts the nunber

pul se S|gnals

deté%
5

6

10
11
12
13
14
15
16
17
18
19
20
21
22
. 23
24
25
26
27
28

29

tor

{%ps cta'}%l%%%"dgérﬁi §S%d 208,308 ndL8M Wik PeSIdd N

countPng Tn dance
adjusting motor for adjustlng a relative gap length

between the -éarriage and a platen by moving the
carriage in a direction orthogonal to the platen
shaft, wherein the automatic platen gap adjusting
device comprises:

movement amount detection means for generating a
number of pulsé signals proportional to an amount of
movement of the carriage in the direction orthogonal

to the platen shaft;

abutment judgment means for integrating time

-differences between respective drive pulses of the gap

adjusting motor and corresponding pulse signals
generated from the movement amount detection méans.as
a result of the drive of the gap adjusting motor by
the drive pulses, and for judging whether or not fhe
ihtegrated value 6f the time différences has reached
a predetermined value; |

sheet thickness calculation means for caiculating
a thickness of the recording sheet based on the amount
of movement of the carriage from a reference position
upon output of a signal from the‘abutment Jjudgment
means indicating that the integrated value of the time
differences has feached the predetermined value; and

control means for adjusting a relative gap length

between the carriage and the platen by driving the gap

* 4 L M s *

means, mhlch out uts a signal upon coj=ci dence of the

s of change in the tine % §i:f erence fromthe
I means 43 with a reference val ue. The
odinment is a value half or |less of the cycle of

of

44



_mnth a signal

from t he abut ment Judgrrent beans 43, and aI cuI at es

t hi ckrmess of a recordlﬁg :sheet based 6n the pulse S|gnm

ee
nuneral 46 denotes the control means, which not only control Mﬁi m
notor 10 for adjusting the platen gap, "but also effects a se

eplaced’

for checking.that the recording sheet is not in contact with the recordi ng

head 2 after the platen gap has been adj usted. Specifically, the control
.30 adjusting motor based on data from the sheet thickness
31 calculafion means.
1 8. An automatic.platen gap adjusting device for
2 a p:inter, the printer comprising a carriage motor for
3 driving a carriage in parallel with a platen shaft,
4 the carriage carrying a recording head,.and a gap
5 adjusting motor for adjusting a relative gap length
6 between the carriage and a platen by moving the
7 .carriagg in a direction orthogonal to the platen
8 shaft, wherein the automatic platen gap adjusting
9 device comprises:
10 "movement amount detection means for generating a
11 number of puise signals proportional to an amount of
12 movement of the caﬁriage in the direction orthogonal
13 to the platen shaft;
14 abutment judgment means for judging when the
15 carriage first contacts one.of.the platen and.the
16 fecording sheet by determining whether a number of
17 drive pulses of the gap adjusting motor within a cycle
18 of the pulse'signals of the movement amount detection
19 means has reached a predetermined value;
20 sheet thickness calculation means for calculating
21 a thickness of the recording sheet based on the amount
22 of movement of the carriage from a reférence'position
23 ‘upon output of a signal from the abutment judgment

I O




‘neans 46 drives the carrtiage notor 6 widt
e.g., at the tine a pomer switch is not t

position thereof by causing t WQEE
a direction as to nove away fromthe ﬁlaten

t he reference

fremthe position detector 18 upon pressing of a Ioadlng smntch (not
shown); causes the carriage 1 to nove toward the platen 5 to thereby cause

K&adk %A&a&%ﬁ@%%ct 292 BShabhe G LNNg heels yldyes the

he .recordi ng
gﬁper'nnto

26
27
28

29

/.

reached and

‘control means for adjusting a relative gap length
between the carriage_ahd the platen by driving the gap

adjusting motor based on data from the sheet thickness

calculation means.

9. An automatic platen gap adjusting device as
recited in claim 7, further comprising position

detection means for setting'the reference position of

the carriage.

. 10. An automatic platen gap adjusting device as

recited in claim 9, wherein said position detection

means comprises a microswitch.

11. An automatic platen gap adjusting device as
recited in claim 9, wherein said position detection

means comprises a moving positioning projection

associated with said carriage, said moving positioning

projection contacting a stationary positioning pin at

the reference position.

12. An automatic platen gap adjusting device as

recited in claim 8, further comprising position

) O A VA

no recordlng sheet bei ng | oaded,

Replagectarriage 1 to
o retreat
is outputted

i n such



v

10 so that an opti nal ) length is given_to the | oaded~recordi ng sheet
aft@r*the thi ckness of?{ e recordi ng sheet has been d “Feted; and finally
drives the carriage motor 6 again after the platen gap has been adjusted. A
mode of operation of the thus constructed device will be described next
with reference to a flowhart shown in Figure 3. When a power switch (not
shown) of a printer has been turned on (Step 1), the control means 46

dri \ées the Car&e‘l?eq:ec{g% %eafhé (}'&alégeetéﬂ?g A 'f‘gfeg'eltlcgeng\égltlon of

4 : the carrlage
1 : 13. An automatic platen gap adjusting device as
2 recited in claim 12, wherein said position'detection
3 meané comprises a microswitch.

1 . 14. An automatic platen gap adjusting device as
2 .~ recited in claim 12, wherein said position detection
3 means comprises a moving positioning projection
4 . associated with said carriage, said moving positioning
5 _ projection contacting a stationary positioning.pin at
6 the reference position.

This Sheet Has Been Replaced
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along the platen 5 (Step 2). Vhén the:éarilage 1 has rgsfched a
predet’erm ned constant?® Ebeed (step:3),: the Toad detect¥®n neans 31 detects

a load of the carriage notor 6 fromthe duty of a current pulse supplied to
the carriage notor 6, and stores in the initial |oad 12 storage neans 32
the detected load as a reference load of the carriage at the tine the

recording head 2 is
ABSTRACT OF THE DISCLOSURE

An-éutomatic ﬁlaten gap adjusting device for a
printer for ;utomatically adjusting a relative gap
length between a platén and a recording head, and for
checking whether the recording head and a recording
sheet aré in contact after the adjustment. The device
includes a carriage motor for driving a carriage
héving a recording head, load detection means for
detecting a load from a load current of the carriage
10 ' motor when the carriage is moved in parallel with the

platen shaft, initial load storage means for storing
an initial load before the recording sheet is loaded,
contact‘judgment means for comparing the load when the
recording sheet is loaded and the initial lbad,.and
15 for judging whether the recording head contacts the
recoraing sheet when a difference bétween these loads
exceeds a preset value, a stepper motor for moving the
carriage orthogonal to the platen shaft, an encoder
for generating a number of pulse signals préportion;l
20 to an amount of orthogonal movement of the carriage,
abutment judgment means for moving the carriage toward
the platen from a reference positi;n and for judging
the time to ébutment, sheet thickness calculation
means for calculating the thickness of the recording
25 sheet,.and control means that adjusts the platen gap

based on the detected shéet thickness.

- 29 -
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not in contact with the recording Sheet (Step 4). Wen the | oading swtch

i S pressed to | oad theﬁf{scordi ng sheet (Step 5), the r&ebrding sheet is set
on the platen 5 by a | oadi ng nechani sm (not shown). (Step 6). Then, the
control nmeans 46 instructs the notor drive neans 30 to nove the carriage 1.
to substantially the center of the print region (Step 7) and tenporarily
drives the stepper notor 5 reversely tl/Tause the carri age 1 to retreat in
such a direction as to be opposite to the platen 5, i.e., toward the
position detector 18. Wen the carriage 1 has reached '

FIG. 14)

L
! |
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CONTROLLER

)
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the reference position as a result of this control, a gignal is generated
from'the position detethor 18, which causes the contrd&“neans 46 to stop
‘the stepper mptor 10 (Step 8). Then, the control neans 46 forwardly drives
the stepper notor 10 at a predeternined rotational speed to nove the-:
carriage 1 toward the platen 5 and, at ’he sane time, counts the nunber of
pul se signals fromthe first encoder 14/5 After the carriage 1 has nmade a
novenent equivalent to a predeterm ned nunber of. pulses, the tine

di.f ference detection neans 41 judges
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whet her a tinme differencg is present between the drive ngsefrvrln of the
stepper notor 10 and t'heipul se 13 signal cycle of tﬁs rotary encoder 14.

Since the load applied to the stepper notor 10 remains co e" 'mﬁd
recording héad 2 is abutted agai nst the recordi ng sheet, '

di ¥ference between the cycl e of each p%béf si gnal fron1th

14 and
FIG. 3

ADJUST GAP LENGTH TO

(_ START ) 3 OPTIMAL VALUE

STEP 1,  } ——— [step 13, ]
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STEP 2, Y STEP 14, 2
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the drive pulse cycle af the stepper nDtor 10 during this period and,
therefore, the |ntegrateu val ue thereof remmins equal fb zero (Flgure 4)
(Step 9). As the carriage 1 further noves toward the platen 5, the
recording head 2 starts to abut against the recording sheet, which in
turn decreases -the rotational speed of _the first encoder 14 because the
load is applied to the carriage 1. A5455result,,the cycle of each pul se
signal fromthe encoder 14 is increased to cause an anount of change [err]T
tothe tinme difference T with respect to the drive signal of the

FIG. 4
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~ stepper notor 10. The ime difference integration ne(n§ 42 sequentlally

i ntegrates such annunts,nﬁ change [err]T in the tine diffference and
delivers the integrated val ue to the abutnent judgnent neans 43. The | oad
of the stepper notor 10 increases with increasing distance of novenent of
the carriage 1 toward the platen 5 (Figgre 5), causing the integrated value
[err]. ([err]T) of the ampunts of chang 5rr]Tn inthe time difference to
increase so-drastically as to reach the preset val ue (Step 10).
Accordlngly, t he abutnent

FIG. 6
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14 judgnent neans 43 judges that the recordi ng-head-2--has. heen abutted
~agai nst tRerLacwdispgraikeet agd t hgreby gener es@‘i@?@ﬂﬁﬁlﬂ’naﬁﬁ—}@-‘Mi cages
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AUTOMATIC PLATEN GAP ADJUSTING DEVICE FOR PRINTER

This invention relates to devices for
automatically adjusting a gap between a platen and a

recording head in accordance with the thickness of a

recording sheet.

In a recording head, and particularly a wire dot
type récording head that prints data by ihpinging
wires onto a recording sheet through an ink ribbon, a
wire impinging speed must be minimized in order to
achieve high speed printing.

Since the wire dot +type @recording head is
mechanically rigid and capable of copying data through
a copying material, the recording head can be used
with a wide variety of different types of sheets.
This feature 1is problematic, however, because the

distance between the recording head and the recording
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counting of pulses fromthe first encoder 14 based on the signal fromthe
abut nent judgnent neans 43 (Step 11). The control neans 46 causes the
carriage 1 to retreat fromthe platen 5 and fixes the carriage 1 at an
optimal position by driving the stepper, notor 10 based on the cal cul ated
sheet thickness so that an opti nal gap% ength can be given to the recording
sheet (Step 12). After the adjustnent of the platen gap, the control neans

46 causes 1Negfaetl daeids! By Gl du i Ahbghedl thaeiR! BE Ry ofr 1 Vi NG
e carriag
other types

To overcome this.problem, a"printer especially a wire
dot type printer, usually has a mechanism for
adjusting a relative gap length between the platen and
the recording head. - However, the user must be well
skilled in selecting the optimal gép for each kind of
sheet used, and the selecting'operation is cumbersome.

The printer disclosed in Japanese Examined Patent
Publication No. 4-14634 is intended to overcome the
above noted problems. This printer has an encodgr
that generates pulse signals. in asébciation Vith the
movement of the carriage from an initial position
thereof, and a control section that processes =a
feedback pulse siénal from the encoder. The first
instance of a carriage driving pulse motor losing
synchronism is detected from a change in the number of
pulses from the encoder due to an abutment of the
recording head against a recording sheet, and the
thickness of the recording sheet is calculated based
on the amount of movement of the carriage up to the
moment of abutment, so that the position of the
carriage can be controlled based on the recording
sheet thickness data.

Although the plﬁten gap is adjusted as described

above, unsatisfactory contaét between the recording

4
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notor 6 again (Step 13). When the carriage 1 has reached the constant
speed (Step 14), the |l oad detection neans 31 detects a load required for
driving the carriage 1 based on the duty of a current pulse that drives
the carriage notor 6 (Step 15). The contact judgment neans 33 cal cul ates
a difference between a currently detecte® | oad and the | oad stored 15

sheet and the platen causes the recording head and/or an ink ribbon
to come in contact with the recording sheet, pqssibly causing
problems such as breakage and staining of the recording head.

The invention has been made in consideration of the
aforementioned problems, and the object of the invention is,
therefore, to provide an automatic'platen gap adjusting device
capable of preventing the recording head from being broken or
stained.

This object is solved by the automatic platen gap adjusting
device of any one of independent claims 1, 4, 7, 8 and the method
of claim 13. In particular, the invention is directed to devices
for adjusting the gap to an optimél value by judging the thickness
of a loaded recording sheet. This invention, as per a preferred
aspect, achieves the above object by not only measuring the
thickness of a recording sheet by causing the carriage to come in
pressure contact with the recording sheet with a sufficientiy'small
force, but also by automatically judging the gap between the
recording head and the recording sheet.

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. .

To achieve the above objects, the invention, accoxding to a
specific aspect, is applied to an automatic platen gap adjusting
device for a printer, which includes: a carriage motor for driving
a carriage in parallel with a platen shaft, the carriage carrying
a recording head; a means for detecting a load from a load current
of the carriage motor when the carriage is moved in parallel with
the platen shaft at a predetermined speed; an initial load storage
means for storing the load at the time a recording sheet is not
loaded as an initial load; a
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in the initial load storage neans 32 (Step 16). |If the calcul ated
difference is smaller than the reference value (Step 16), then the printer,
being ready to print, is set to a stand-by node. On the other hand, if the
calculated difference is. larger than tlae reference value (Step 17), then
the control neans 46, recognizing that the carriage 1 has a high trave

resi stance due to the recording head 2 and the ink ribbon being in contact
with the recording sheet, increases the platen gap by applying a‘drive
pul se to the stepper notor 10 so that the carriage 1

contact judgment means for comparing the load at the time the
recording sheet is loaded with the initial load and judging
that the recording head is. in contact with the recording sheet
when a difference between.both loads exceeds a reference value;
means for moving the carriage in direction which contains at
least a component orthogonal to the platen shaft whereby said
means are preferably provided by a stepper motor; a movement
amount detection means for generating a number of pulse signals
proportional to an amount of movement of the carriage in the
direction orthogonal to the platen shaft; an abutment judgment
means for moving the carriage toward a platen from a reference
position, integrating time differences between respective drive
pulses of the moving means especially the stepper motor and
corresponding pulse signals generated from the movement amount
detection as a result of the drive of moving means (e.g. the -
stepper motor) by the drive pulses, and Jjudging that the
integrated value of the time differences has reached a
predetermined value. The piaten gap adjusting device -
advantageously may further comprise a sheet thickness
calculation means for c':al.culating a thickness of a recording
‘sheet based on the amount of movement of the carriage from the
reference position uéon output of a signal from the abutment
judgment means, and optionélly a control means for adjusting a
relative gap length between the carriage and the platen by
driving the moving means (e.g., the stepper motor) based on

data from the sheet thickness calculation means.
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makes a retreat equivalent to a predeterm ned distance, e.g., a single
step, fromthe platen 5 (Step 18). The control neans 46 then drives the
tarriage notor 6 again to nove the carriage 1 along the length of the shaft
of the platen 5 (Step 19). Then, when the carriage 1 has reached the
constant speed (Step 20), the load of the carriage notor 6 is detected
(Step 21) and a difference between the dBtected | oad and the load in the
initial | oad storage neans 32 is calculated (Step 21). |If the difference

i s smaller thdfhile gumtisiachepmount: ef moyement ¢f ithe carriage toward

the platen from the reference position, a time difference between
the moving means (e.g., the stepper motor) drive pulse and the
pulse signal from the moveﬁent detection means is detected. When
the integrated value of the time differeces has reached a preset
value and at a stage before losiﬁg synchronism, abutment of the
recording head against the recording sheet is judged, and the
thickness of the recording sheet is determined or calculated from
the amount of movement of the carriage up to the moment of
abutment. As a result of this, the relative gap length between

the platen and the carriage is set to an optimal value.

Next, é load applied to the carriage motor and a load with
no recording sheet loaded can be compared with each other by
moving the carriage in the main scanning direction after the
platen gap has been adjusted in order to check that the recording

head is not in contact with the recording sheet.

Preferred embodiments of the invention are described in
detail below with reference to the accompanying drawings, in

which:
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to the stand-by node with the adjusted platen gap and waits for a print
data input. On the other hand, if the |oad has not decreased in spite of

t-he platen gap readjustnment (Step 22), then the control neans 46 16

ej ects the recording sheet by gudging the recording sheet |oading
as being erroneous (Step 23), and gives an alarmto the user for inspection
as Figure 1(A) is an end view and diagram of an

embodiment of a carriage drive mechenism of a serial
printer to which the invention is applied;

Figure 1(B) is view orthogonal to the end view of
the embodiment in Figure 1(A) of another feature of
the carriage drive mechanism shown in Figure i(A);

Figure 2 is a diagram showing a configuration of
an embodiment of the invention;

Figure 3 is a flowchart showing a mode of
operation of the embodiment shown in Figure 2;

Figure 4 is a waveform diagram showing the mode
of operation of the embodiment shown in Figure 2;

Fiéure 5 is a diagram showing a change in the
integrated wvalue of time differences when the
recording head starts being abutted against a
recofding sheet; and

Figure 6 is an end view and diagram of another

embodiment of the inwvention.

Figures 1(A) and 1(B) are different views of an
embodiment of a mechanism for adjusting a relative gap
length between the platen and the recordiﬁg head of a

- serial printer to which the invention can be applied. In
‘these figures, reference numeral 1 denotes a carriage

having an impact wire type reeording head 2 carried
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necessary. Although the |oad of the carriage notor is neasured every tinme a
|l oad is applied to the carriage notor in the aforenenti oned enbodi nent, a
simlar effect can be obtained by storing a load as a fixed val ue. Further,

al t hough t he reference position detection neans 18 is arranged to set
the reference position in the aforenenti oned enbodi nent, it is apparent
that a simlar effect can be obtained by neasuring the di stance between an
arbitrary cath¢mgen and being disposed on a guide shaft 3 and a
fixed guide shaft 4. The guide,shaft 3 is mounted.on
a base so as to be ecéentrically rotatable. The
carriage 1 can move in directions indicated by the
double ended arrow "A"™ in Figure 1 (A). As a result
of.this construction, a relative gap length "G'" of the
recording head 2 with respect to the platen 5 can be
adjusted by the amount of rotation of the guide shaft
3. The carriage 1 is connected to a carriage motor 6,
e.g., a dc motor, through a timing belt 9, so that the
carriage 1 can shuttle in directions of the platen
shaft indicated by the double ended arrow "“B" in
Figure 1(B) with the gap length "G" adjusted by the
guide shaft 3.
Reference numeral 10 denotes a stepper motor that
rotates the guide shaft 3. This stepper motor 10
drives the guide shaft 3 by 2-2 phase excitation and
at a cycle of 3.5 ms, and is connected to a driven
wheel 12 of the guide shaft 3 through a reduction gear
I1. A shaft 13 of the stepper motdr 10 carries a code
disk 15 of a first encoder 14 that generates a pulse
signal indicating a value proportional to the angle of
rotation thereof. The code pattern of the code disk
15 is such that a single pulse width signal can be

generated from a code detector 16 in synchronism with

single phase drive of the stepper motor 10. Reference
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position and the platen surface by the carriage to retreat to the original
position, and then calculating the distance by which the carriage is
abutted agai nst the recording sheet after |oading the recording sheet onto
the platen. It is also apparent that a&inmlar effect can be obtai ned by
arrangi ng, as shown in Figure 6, a nmeans for driving the carriage 1, e.g.,

2o o L ho"L P Bl NS OO LI LYER WHESEEDn HULAL RARL (DO N0 PN
y “si de "and causi ng ése nmeans to mechani ca Set the
reference. positioned so as to output a signal when the carriage
1 has reached a reference position at which the
carriage 1 1is farthest from +the platen S. A
microswitch may be used as the position detection
means in one preferred embodiment.

A ;econd encoder 25 1is provided to measure
movement of the carriage 1 in the main scanning
direction. The second encoder 25 comprises a code

- disk 22 fixed on an idler 20 of the timing belt 9 and
a code detector 24 that detects a code indicated by
the code disk.

Reference numeral 26 denotes a controller, which
receives signals from the first and second encoders
14, 25 as well as from the position detector 18, and
controls the carriage motor 6 and the stepper motor
10. |

Figure 2 shows an embodiment of the controller
26. In Figure 2, reference numeral 30 denotes a motor
drive means for driving the motor 6 that moves the
carriage 1 in the main scanning direction. The motor
drive means 30 is activated by a signal from a control

means 46, which judges the carriage 1 moving speed from a

signal from the second encoder 25, and adjusts the

duty of a current pulse to be supplied to the carriage
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17 It is further apparent that while the anount of novenment of the carriage
1 toward the platen and the speed of the carriage are detected by the
rotary encoders in this enbodinment, a simlar, effect can be obtained by
using a linear detector such as a nagnet9scal e that converts a linear

di stance into a nunber of pulses.

motor 6 so that the carriage 1 moving speed becones
constant.

Reference numeral 31 denotes a load detection
means, which detects a load applied to the carriage
motor' 6 based on the duty of the current pulse
supplied to the carriage motor 6, and delivers the
detected value to an initial load storage means 32
when no recording sheet is loaded. Reference numeral
33 denotes a contact judgment means, which calculates
a difference between a signal from the load detection
means 31 when the recording sheet is loaded and the
value of the initial load storage means 32, compares
the difference with a reference value,-and'judges
whether the recording head 2 is in contact with the
recording sheet when the difference exceeds the
reference value. |

Reference numeral 40 denotes a motor drive means,
which drives the stepper motor 10 to move the carriage
1 in the direction orthogonal to the platen 5.
Reference numeral 41 denotes a time difference
detection means, which judges whether a time
difference between the cycle of a pulse signal from
the first encoder 14 and the cycle of a drive signal
of the stepper motor 10 changes, and outputs an amount
of change 4aTn in the time difference when the time

difference has changed. Reference numeral 42 denotes
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It is still further apparent that while this enbodinent is designed to
synchroni ze the drive signal of the carriage driving stepper notor with the
pul se signal of the rotary encoder 14, a simlar effect can be obtained by
judgi ng the novenent of the carriage fregnthe nunber of drive pulses within
the cycle of the pulse signal of the rotary encoder 14 if the cycle of the
drive signal is significantly smaller than the cycle of the pul se signal

of the rotaryachimgedififlerencesintegrationhaeanspardnich haalohlateshe

dedi cated stepper notor is arranged to nove the _
an integrated value I (4Tn) of the amounts of change
ATn in the time difference; and outputs the integrated
value I to an abutment judgment means 43, which will
be described below.

Reference numeral 43 denotes the abutment
judgment means, which outputs a signal upon
coincidence of the integrated value of the amounts of
change in the time difference from the time differehce
integration means 43 with a reference value. The
reference value in this embodiment is a wvalue half or
less of the cycle of the drive pulse of the stepper
motor 10, e.g., 1.5 ms.

Reference'numeral 44 denotes a sheet thickness
calculation means, which counts the number of pulse
signals from the encoder 14 based on a signal from the
position detector 18, stdps counting in accofdance
with a signal from the abutment judgment means 43, and
calculates the thickness of a recording sheet baséd dn
the pulse signal count.

Reference numeral 46 denotes the control neans,
which not only controls the stepper motor 10 for
adjusting the platen gap, but also effects a sequence
control for checking that the recording sheet is not
in contact with the recording head 2 after the platen

gap has been adjusted. Specifically, the control
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carriage in the direction orthogonal to the platen shaft in the

af orenenti oned enbodi nent, a simlar effect can be obtained by sel ectively
connecting the carriage notor through a transm ssion nmechanism It is still
further apparent that while the dc notor i%'used to drive the carriage in

t he aforenmentioned enbodi ment, a simlar effect can be obtained by using a

pul se notor.
means 46 drives the carriage motor 6 with no recording
sheet being loaded, e.g., at the time a power switch
is not turned on; sets the carriage 1 to the reference
position thereof by causing the carriage 1 to retreat
in such a direction as to move away from the platen 5
until a signal is outpu_tted from the position detector
18 upon pressing of a loading switch (not shown);
causes the carriage 1 to move toward the platen 5 to
thereby cause the .re;ording head 2 to be abutted
against.the.reco_rding sheet; driﬁes the stepper motor
10 so that an optimal gap length is given to the
loaded 'recording sheet after the thickness of the
recording sheet has been detected; and finally drives
the carriage motor 6 again after the platen gap has
been adjusted.

A mode of operation of the thus constructed
device will be described next with reference to a
flowchart shown in Figure 3.

When a power switch (not shown) of ; pfinter has
been turned on (Step 1), the control means 46 drives
the carriage motor 6 to cause the carriage 1 to move
along the platen 5 (Step 2). When the carriage 1 has
reached a predetermined consfant speed (Step 3), the
load detection means 31 detects a load of the carriage
motor 6 from the duty of a cufrent pulse supplied to

the carriage motor 6, and stores in the initial load
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As described in the foregoing, the invention may preferably include : a
means for detecting a load froma |oad current of a carriage notor when a
carriage is noved in parallel with a platen shaft at a predeterm ned speed;
an initial load storage neans for storing a load at the tinme a recording
sheet is not |oaded as an initial |oad; a contact judgnment neans for
conparing a load at the tine the recording sheet is |oaded with the initial

| oad,. and j udgbrggehakahBespethe didgecbeadload akna gefikgehcewibad the
recordi ng sheet when a difference between both | oads
of the carriage at the time the recording head 2 is
not in contact with the recording sheet (Step 4).

When the loading switch is pressed to load the
recording sheet (Step 5), the recording sheet is set
on the platen 5 by a loading mechanism (not shown)-
(Step 6). Then, the control means 46 instfucts the
motor drive means 30 to move the carriage 1 to
substantially the center of the print region (Step 7)
and temporarily drives the stepper motor 5 reversely
to cause the carriage 1 to retreat in such a direction
as to be opposite to the platen 5, i.e., toward thg
position detector 18. When the carriage 1 has reached
the reference position as a result of this control, a
signal 1is generated from the position detector 18,
which causes the control means 46 to stop the stepper'
motor 10 (Step 8).

Then, the control means 46 fofwardly drives the
stepper motor 10 at a predetermined rotational speed
to move the carriage 1 toward the platen 5 and, at the
same time, counts the number of pulse signals from the
first encoder 14. After the carriage 1 has made a
movement equivaleht to a predetermined number of
pulses, the time difference detection means 41 judges
whether a time difference is present between the drive

pulse cycle of the stepper motor 10 and the pulse
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exceeds a reference value; a stepper notor for noving the carriage in a
direction orthogonal to the platen shaft; a novenent anount detection
means for generating a nunber of pul se signals proportional to an anpunt
of novenent of the carriage in the diregtg on orthogonal to the platen
shaft; an abutnment judgnent nmeans for noving the carriage toward the platen

O Ve pul ses S4BMERGLELAREF HE oRoRREYCBPPRBandig BUTEE STBnACEgencr at oq
fromthe movepested P8 EndLESEER HER0E 25 Feh8IHL! cBhsbfic untia
the recording head 2 is abutted against the recording
sheet, there is no time difference between the cycle
of each pulse signal from the rbtary encoder 14 and.
the drive pulse cycle of the stepper motor 10 during
this period and, therefore, the integ'rated valué
thereof remains equal to zero (Figure 4) (Step ' 9).
As the carriage 1 further moves toward the platen
5, the recording head 2 starts to abut ‘against ﬁhe
recordihg sheet, which in +turn decreases the
rotational speed of the first encoder 14 because the'
load is applied to the carriage 1. As a result, the
cycle of each pulse signal from the encoder 14 is’
increased to céuse an amount of change iT to the time
difference T with respect to the drive signal of the
stepper motor 10. The time difference integration
means 42 seque‘ntially integrates such ‘amounts of
change iT in the time difference and delivers the
integrated value to the abutment judgment means 43.
The 1load of the stepper motor 10 increases with
i_ncreasing distance of movement of the carfiage 1
toward the platen 5 (Figure 5), causing the integrated
value I (aT) of the amounts of change 4Tn in the time

difference to increase so drastically as to reach the

preset wvalue (Step 10). Accordingly, the abu-tmgnt
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drive of the stepper notor by the drive pulses, and thereby j udgi ng t hat
the .integrated value of the tinme differences has reached a predeterm ned
val ue; a sheet thickness cal culation neans for cal cul ating the 19
t hi ckness of a recordi ng sheet based ont4he anount of novenent of the
carriage fromthe reference position upon output of a signal fromthe

abutnent j udgnent . .
judgment means 43 judges that the recording head 2 has

been abutted against the recordlng sheet and thereby
generates a signal that indicates the abutment.

The control means 46. stops the rotation of the
stepper motor 10 upon reception of the signal from the
abutment judgment means 43, whereas the sheet
thickness calculation means 44 calculates the
thickness of the recording sheet by stopping the
counting of pulses from the first encoder 14 based on

 the signal from the abutment judgment means 43 (Step
11). The control means 46 causes the carriage 1 to
retreat from the platen 5 and fixes the carriage 1 at
an optimal position by driving the stepper motor 10
based on the calculated sheet thickness so that an
optimal gap length can be given to the recordiné sheet
(Step 12).

After the adjustment of the platen gap, the
control means 46 causes the carriage 1 to move in
parallel with the platen 5 by driving the carriage
motor 6.again.(step 13). When the carriage 1 has
reached the constant speed (Step 14), the load
detectioﬁ means 31 detects a load reéuired for driving
the carriage 1 based on the duty of a current pulse
that drives the carriage motor 6 (step.ls). The
contact judgmenf means .33 calculates a difference

between a currently detected load and the load stored
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means; and a control neans for adjusting a relative gap |length between the
carriage and the platen by driving the stepper notor based on data of the
sheet thickness cal cul ati on neans. Therefore, the platen gap can be set
to an optinmal value by judging the timsupon which the recordi ng head has
been abutted against the recordi ng sheet wi thout applying an unnecessarily
large force to the recordin sheet. Mor eover, breakage and staining
of the recordmngheecdnigialt & cTEPRRIGOBGRANG 12 a(FEEBr diflg sh&ét can be

prevent ed by checki ng whether there is contact between
the calculated difference 1is smaller than the

reference value (Step 16), then the printer, being
ready to print, is set to a stand~by'mode.

On the other hand, if the calculated difference
is. larger than the reference value (Step 17), then the
~control means 46, recognizing that the carriage 1 has
a high travel resistance due to the recording head 2
and the ink ribbon being in contact with the recording
sheet, increases the platen gap by applying a drive
pulse to the stepper motor 10 so that the carriage 1
‘makes a retreat equivalent to a predetermined
distance, e.g., a single step, from the platenls (Step
18). The control means 46 then drives the carriage
motor 6 again to move the carriage 1 along the length
of the shaft of the platen 5 (Step 19). Then,.when
the carriage 1 has reached the constant speed (Step
20), the load of the carriage motor 6 is detected
(Step 21) and a difference between the detected load
and the load in the initial load storage means 32 is
calculated (Step 21). If the difference is smaller
than the reference value (Step 22), the printer is set
to the stand-by mode with the adjusted platen gap and
waits for a print data input. On the other hand, if
the load has not decreased in spite of the platen gap

readjustment (Step 22), then the control means 46
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the recording head and the recording sheet after the platen gap has been
set. This is the replacenent sheet 1. An automatic platen gap adjusting
device for a printer, conprising: carriage driving neans (6,9) for driving
a carrirage (1) in parallel with a platep shaft, the carriage (1) carrying a

recordi ng head (2);
ejects the recording sheet by Jjudging the

recording sheet loading as being errcneous (Step 23),
and gives an alarm to the ﬁser for ihspec"ion as
necessary.

Although the 1load of the carriage motor is
measured every time a load is applied to the carriage
motor in the aforementioned embodiment, a. similar

effect can be obtained by storing a load as a fixed

value.
Further, although the reference position
detection means 18 1s arranged to set the reference
.position' in the aforementioned embodiment, it is
apparent that a similar effect can be obtained by
measuring the distance between an arbitrary carriage
pqsition and the platen surface by the carriage to
retreat to the original positioh, and then calculating
the distance.by which the carriage is abutted against |
the recofding'sheet after loading the recording sheet
onto the platen. |
It is also apparent that a similar effect can be
obtained by arranging, as shown in Figure 6, a means.
for driving the carriage 1, e.g., a positioning
projection 12a on the driven wheel 12, and a
positiéning pin 50 on the stationary side and causing

these means to mechanically set the reference.
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means (31) for detecting a |load of the carriage driving neans (6,9) when
the carriage (1) is noved in parallel with the platen shaft at a
predet er mi ned speed; contact judgnment neans (33) for judgi ng whether or not
the -recording head (2) is in contact with'fhe recording sheet based on a
conpari son between a load at the tinme the recording sheet is inserted in

the printer and anglhgs &%ﬂ&elﬁn;g%g&\ggﬂe PRARS k1D il 12holgt Loving the
ge (1) in a diréection ortho al to the platen shaft based on the
judgment of tRg,ERRNACLH YWIUTRU-PRANS {38bward the platen and the

speed of the. carriage are detected by the rotary
encoders in this embodiment, a similar effect éan be
obtained by using a linear detector such as a magnet
scale that converts a linear distance into a number of
pulses. |

It is still further apparent that while this
embodiment is designed to synchronize the drive signal
of the carriage driving stepper motor with.the pulse
signal of the rotary‘encoder 14, a similar effect can.
be obtained by judging the movement of the carriage
from the number of drive pulses within the cycle of
the pulse signal of the rotary encoder 14 if the cycle
of the drive signal is significantly smaller than the
cycle of the pulse signal of the rotary encodei 14.

It is still further apparent that while the
dedicated stepper motor is arranged to move the
carriage in the direction orthogonal to the platen
shaft in the aforementioned embodiment, a similar
effect can be obtained by selectively connecting the
~carriage motor through a transmission.mechanism.

It is still further apparent that while the dc
motor is used +to drive the carriage in the

aforementioned embodiment, a similar effect can be

" obtained by using a pulse motor.
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characterized by initial |oad storage neans.(32) for storing an initial

| oad before a recording sheet is inserted in the printer, said contact
jrudgnment neans (33) judgi ng whether or nqt the recording head (2) is in
contact with the recordi ng sheet based off a conparison between a | oad at
~the time the recording sheet is inserted in the printer and the initial

|l oad. 2. An automatic platen gap adjusting device for a printer according

tojclaiml, comprigiBgs e "{if%hne "BbebgciBly, ‘e HhLLHRGon carriage
may preferably include : a means for detecting a
load from a load current of a carriage motor when a
carriage is moved in parallel with a platen shaft at
a predetermined speed;:én initial load storage means
for storing a load at the time a recording sheet is
not loaded as an initial load; a contact judgment.
means for comparing a load at the time the recording
sheet is loaded with the initial 1load, gnd judging
that the fecording head is in contact with the
recording sheet when a difference betweén_both loads
exceeds a reference value; é stepper motor for moving
the carriage in a direction orthogonal to the platen
shaft; a movement amount detection means for
generating a number of pulse signals proportional to
an amount of movement of the carriage in the direction
orthogonal to the platen shaft; an abutment Jjudgment
means for moving the carriage toward the platen from
a referencé position, integrating time differences
between respective drive pulses of the stepper motor
and corresponding puise signals generated from the
movement amount detectioﬁ means as a result of the
drive of the stepper motof by the drive pulses, and
thereby judging that the integrated value of the time
differences has reached a predetermined value; a sheet

thickness calculation means for calculating the
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parallel with a platen shaft, the carriage (1) carrying a recordi ng head
(2); nmeans (31) for detecting a load froma |load current of the carriage
not or when the carriage (1J) is nmoved in REPLACEMENT SHEET - 21 -

parallel with the platen shaft at a predé&Perm ned speed; initial |oad
storage neans (32) for storing an initial

thickness of a recording sheet based on the amount of
movement of the carriage from the reference position
upon output of a signal from the abutment judgment
means; and a control means for adjusting a relative
gap length between the carriage and the platen by
driving the stepper motof based on data of the sheet
thickness calculation means. Therefore, the platen
gap can be set to an optimal value by judging the time
upon which the recording head has been abutted against
the recording sheet without applying an uhnecessarily
large’ force to the recording sheet. Moreover,
breakage and sﬁaining of the recording heéd due to
defective 1loading of a recording sheet can be
prevented by checking whether there is confact between
the recording head and the recording sheet after the

platen gap has been set.
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| oad before a recording sheet is inserted in the printer; contact judgement

means (33) for conparing a load at the tine rhe—reeeFang_sheeL_ls I nserted
i'n the printer with the initial 1oad and fofpsgidg whet her or not the
recording head (2) is in contact with the recor mﬂ W ed difference

bet ween these | oads exceeds a reference val ue; 3 10, 11, 12)
especially a stepper notor (10) for noving the dlrectlon

orthogonal to the platen shaft; novenent anmount detection neans (14, 15)

for gener atldaims$:

1. A platen gap adjusting device for a printer, comprising:
carriage driving means'(6,9) for driving a carriage (1)
in parallel with a platen shaft, the carriage (1)
carrying a recording head (2);
means (31) for detecting a load of the carriage driving
means (6,9) when the carriage (1) is moved in parallel
with the platen shaft at a predetermined speed;
initial load storage means (32) for storing an initial
load before a recording sheet is inserted in the printer;
contact judgment means (33) for judging whether or not
the recording head (2) is in contact with the recording
sheet based on a comparison between a load at the time
the recording sheet is inserted in the printer and the
initial load; and '
moving means (3,10,11,12) for moving the carriage in a
direction orthogonal to the platen shaft based on the
judgment of the contact judgment means (33).

2. An automatic platen gap adjusting device for a printer

according to claim 1, comprising:

a carriage motor (6) for driving a carriage (1) in
parallel with a platen shaft, the carriage (1) carryiﬁg a
recording head (2);

means (31) for detecting a load from a load current of

. the carriage motor when the carriage (1) is moved in
pafallel with the platen shaft at a predetermined speed;
initial load storage means (32) for storing an initial
load before a recording sheet is inserted in the printer;
contact judgement means (33) for comparing a load at the
time the recording sheet is inserted in the printer with
the initial load and for judging whether or not the
recording head (2) is in contact with the recording sheet
when a difference between these loads exceeds a reference

value;

This is the replacement sheet
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nunber of pul se signals proportional to an anount of novenent of the —
carriage (1) in the direction orthogonal to the platen shaft;, a tq;nt laced
judgnent neans - (43) for integrating time differencef! een Replace
respective drive pul ses of the stepper Jrot or (10) and :c HHI‘IHM

pul se signals generated fromthe noveneht anount detection
as a result of the drive of the stepper notor (10) by the drive pul ses, and
for judgi ng whether or not the integrated value of the tine differences has

reached a prQﬂ@$§ﬁ§1ﬂéﬂngakggio,ll,IZ) especially a stepper motor (10)
for moving the carriage in a direction orthogonal to the
platen shaft;
movement amount detection means (14, 15)-for generating a
number of pulse signals proportional to an amount of
movement of the carriage (1) in the direction orthogonal
to the platen shaft; _ _
abutment judgment means (43) for integrating time
differences between respective drive pulses of the
stepper motor (10) and corresponding pulse signals
generated from the movement amount detection means (14,
15) as a result of the drive of the stepper'motor (10) by
the drive pulses, and for judging whether or not the
integrated value of the time differences has reached a
predetermined value;
sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage (1) from a reference position
upon output of'a signal from the abutment judgment means
(43) indicating that the integrated value of the time
differences has reached the predetermined wvalue; and
control means (46) for adjusting a relative gap length
between the carriage (1) and the platen (5) by driving
the stepper motor (10) based on data from the sheet
thickness calculation means (44).

3. The automatic platen gap adjusting device for a printer
according to claim 2, wherein said control means (46)
comprises means (40) for-causing the carriage to retreat
from the platen by driving the stepper motor (10) by a
predetermined amount upon. detection of contact between
the recording head (2) and the recording sheet by the
contact judgment means (33). -

4. An automatic platen gap adjusting device for a printer,
especially according to one of the preceding claims, the

* c L M S *
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sheet thickness cal culation means (44) for calculating a thickness of the
recordi ng sﬁ'éthhbets-mdBaa-.Raﬂacggount of novenment of the carriage (1) froma

ref erence posi ut of a signal fromthe abutnent judgnent neans
(43) indicatin !H”!ﬂt egrated valye of the tine differences has
reached the-predeter | ue; and control means (46) for adjusting a

relative gap |l ength between the carriage (1) and the platen (5) by driving

the stepper motor (10) based on data fromthe sheet thickness cal cul ation
means (44). printer comprising a carriage motor (6) for driving a

carriage (1) in parallel with a platen shaft, the
carriage (1) carrying a recording head (2), and a gap
adjusting motor (10) for adjusting a relative gap length
between the.carriage (1) and a platen (5) by moving the
carriage (1) in a direction orthogonal to the platen
shaft, wherein the automatic platen gap adjusting device
comprises: _ _ .

means (31) for detecting a load applied to the carriage
motor (6) when the carriage (i) is moved in parallel with
the platen shaft at a predetermined speed;

initial load storage means (32) for sforing an initial
load before a recording sheet is inserted into printer;
contact judgment means (33) for comparing a load at the
time the recording sheet is inserted in the printer with
the initial 1load and for judging whether or not the
recording head is in contact with the recording sheet
when a difference between these loads exceeds a reference
value; and

control means (46) for ‘causing the carriage (1) to
retreat from the platen (5) by driving the gap adjusting
motor (10) by a predetermined amount upon detection of
contact between the recording head (2) and the recording
sheet by the contact judgment means (33).

5. The automatic platen gap adjusting device as recited in
one of claims 2 to 4, wherein said movement amount
detection means (14,15) comprises a rotary encoder (14).

6. The automatic platen gap adjusting device as recited in
one of claims 2 to 4, wherein said movement amount

detection means (14,15) comprises a linear encoder.

7. An automatic platen gap adjusting device for a printer,
especially according to one of the preceding claims

comprising:

. This is the replacement shest
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REPLACEMENT SHEET - 22 - 3. The automatlc -‘I’at‘en—ga'p—adj—usﬁ—ﬁg device for

a printer according to claim2, wherein sai qlh,ggﬁégtpﬂas ) conpri ses
neans (40) for causing the carriage to retreat by driving
the stepper notor (10) by a predeterm ngd ano mm i on of contact
bet ween the recording head (2) and the recordl e cont act

j udgnment neans (33).

a carriage motor (6) for driving a carriage (1) in
parallel with a platen shaft, the carriage (1) carrying a
_recording head (2);

means (31) for detecting a load from a load current of
the carriage motor (6) when the carriage (1) is moved in
parallel with the platen shaft at a predetermined speed;
initial load storage means (32) for storing an initial
load before a recording sheet is inserted in the printer;
contact judgment means (33) for comparing é load at the
time the recording sheet is inserted in the printer with
the initial load and for judging whether or not the
recording head (2) is in contact with the recording sheet
when a difference between these loads exceéds a.reference
value;

moving means (3,10,11,12) especially a stepper motor (10)
for moving the carriage (1) in a direction orthogonal to
the platen shaft;

movement amount detection means (14, 15) for generating a
number of pulse signals proportional to an amount of
movement of the carriage (1) in the direction orthogonél
to the platen shaft; :

abutment Jjudgment means (43) for judging when the
carriage (1) first contacts one of the platen (5) and/or
' the recording sheet by determining whether a number of
drive pulses of the stepper motor within a cycle of the
pulse signals of the movement amount detection means
(14,15) has reached a predetermined value;

sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage (1) from a reference position
upon output of a signal from the abutment judgment means
(43) indicating that the predetermined value has been
reached; and '

control means (46) for adjusting a relative gap length
between the carriage (1) and the platen (5) by driving

is is the reptacement sheet
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said carriage dI’IVI rrprlse a carriage notor (6) for driving
the carriage (1) i t he pl aten shaft, said carriage (1)
carrying the recor sai d nogi ng neans (3, 10, 11, 12)
conprises a gap adjustlng mot or (10) for adjusting a relative gap length
between the carriage (1) and the platen (5) by noving the carriage (1) in
the direction orthogonal to the platen shaft, said contact judgnent neans
(33) conpar esthel ositeppet hgnotor (10) based on data from the sheet

thickness calculation means (44).

4 The automatic RL g' eiﬁu t| ng devi ce according to cl ai ml -wher ei n;

8. An automatic platen gap adjusting device for a printer,
the printer comprising a carriage motor (6) for driving a
carriage (1) in parallel with a platen shaft, the
carriage (1) carrying a recording head (2), and a gap
adjusting motor (10) for adjusting a relative gap length
between the carriage (1) and a platen (5) by moving the
carriage (1) in a direction orthogonal to the platen'
shaft, wherein the automatic plateﬁ gap adjusting device
comprises:
movement amount detection means (14,15) for generating a
number of pulse signals proportional to an amount of
movement of the carriage (1) in the direction orthogonal
to the platen shaft;
abutment judgment means (43) for integrating time
differences between respective drive pulses of the gap
adjusting motor and corresponding pulse signals generated
from the movement amount detection means (14,15) as a
result of the drive of the gap adjusting motor by the
drive pulses, and for judging whether or not the
integrated value of the time differences has reached a
predetermined wvalue; :
sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage (1) from a reference position
upon output of a signal from the abutment judgment means
(43) indicating that the integrated value of the time
differences has reached the predetermined value; and
control means (46) for adjusting a relative gap length
between the carriage (1) and the platen (5) by driving
the gap adjusting motor (10) based on data from the sheet

thickness calculation means (44).

is the replacement sheet
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tlne t he recordlng sheet in inserted in the printer with th
and judge whether or not the recording head is in contact vm?t ii‘mﬁﬁilgii}%i‘iacw

recordi ng sheet when a difference between these |oads exceeds
val ue; and control neans (46) causes the carriage (1) to retr

platen (5) by driving the gap adjusting nbtor (10) by a predetern ned
anount upon detection of contact between the recording head (2) and the
recording sheet by the contact judgnent neans (33). 5. The automatic platen
gap adjustbng device as recited in

An automatic platen gap adjusting device for a printer,

the printer comprising a carriage motor (6) for driving a
carriage (1) in parallel with a platen shaft, the
carriage (1) carrying a recording head (2), and a gap
adjustihg motor (10) for adjusting a relétive gap length
between the carriage (1) and a platen (5) by moving the
carriage (1) in a direction orthogonal to the platen
shaft, wherein the automatic platen gap adjusting device
comprises:

movement amount detection means (14 15) for generating a
number of pulse signals proportional to an amount of
movement of the carriage (1) in the direction orthogonal
to the platen shaft; |

abutment Jjudgment means (43) for Jjudging when the
carriage (1) first contacts one of the platen (3) and/or
the recording sheet by determining whether a number of
drive pulses of the gap adjusting motor (10) within a
cycle of the pulse signals of +the movement amount
detection means (14,15) has xreached a predetermined
value;

sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage'(l) from' a reference position
upon output of a signal from the abutment judgment means
(43) indicating that the predetermined value has been
reached; and ' _
control means (46) for adjusting a relative gap length
between the carriage and the platen by driving the gap
adjusting motor based on data from the sheet thickness

calculation means.

10. An automatic platen gap adjusting device as recited in
one of the preceding claims, further comprising position
detection means (18,12a,50) for setting the reference

position of the carriage (1).

This is the replacement sheet
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one of clains 2 to 4, wherein said novenent anount detection neans

(14, 15) conprises a rotary encoder (14). REPLACEMENT SHEET - 23 - 6. The
automatic platen gap adjusting device as recited in one of clainms 2 to 4,
wherein said novenment anpunt detection means (14, 15) conprises a |inear
encoder. 7. An automatic platen gap adjusting device for a printer,

11. An automatic platen gap adjusting device as recited in
claim 11, wherein said position detection means (18)

comprises a microswitch.

12. An automatic platen gap adjusting device as recited in
claim 10, wherein said position detection means (12a,50)
comprises a moving positioning projection (12a)
associated with said carriage (1), said moving
positioning projection (12a) contacting a stafionary

positioning pin (50) at the reference position.

13. A method for adjusting a platen gap in a printer
comprising: |
driving a carriage carrying a -recording head in parallel
with a platen shaft;
detecting a load when the carriage is driven parallel
with the platen shaft at a predetermined speed;
storing an initial load before a recording sheet is
inserted in the printer; |
judging whether or not the recording head is in contact
with the recording sheet by comparing a load at the time
the recording sheet is inserted in the printer with the
initial load; and |
moving the carriage in a direction orthogonal to the
platen shaft on the basis of the judging step.

heet Has Been Replaced.
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espeC|aIIy according to one of the. precedlng claims conprising: a
carriage nmotor (6) for driving a carrlage (1) in parallel with a platen -
shaft, the carriage (1) carrying a recording head (2); nmeans (31) for
detecting a load froma load current of tBe carriage notor (6) when the
carriage (1) is noved in parallel with the platen shaft at a predeterm ned
speed; initial |oad storage means (32) for storing an initial |oad before a
recording sheet is inserted in the printer; contact judgnment neans (33) for

conparing a load at the ABSTRACT

An automatic platen gap adjusting device for a printer for
automatically adjusting a relative gap length between a
platen (5) and a recording head (2), and for checking whether
the recording head (2)'and a recording sheet are in contact
after the adjustment. The device includes a carriage motor
(6) for driving a carriage (1) having a recording head (2),
load detection means (31) for detectihg a load from a -load
current of the carriage motor (6) when the carriage (1) is
moved in parailel with the platen shaft, initial load storage
means (32) for storing an initial load before the recording
sheet is loaded, contact judgment means (33) for comparing
the load when the recording sheet is loaded and the initial
load, and for judging whether the recording head (2) contacts
the recording sheet when a difference between these loads
exceeds a preset value, a stepper motor (10) for moving the
carriage (1) orthogonal to the platen shaft, an encoder (14)
for generating a number of pulse signals proportional to an
amount of orthogonal movement of the carriage (1), abutment
judgment means (43) for moving the carriage (l) toward the
platen (5) from a reference position and for judging the time
to abutment, sheet thickness calculation means (44) for
calculating the thickness of the recording sheet, and control
means (46) that adjusts the platen gap based on the detected

sheet thickness.

FIGURE 1
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time the recording sheet is inserted.in.the printer with the initial |oad
and for judging whether or not the recording head (2) is in contact with
tthe recordi ng sheet when a difference between these | oads exceeds a
reference val ue; noving nmeans (3,10, 11,12) especially a stepper notor (10)
for moving the carriage (1) in a direction.orthogonal to the platen shaft;
novenment anount detection neans (14, 15) for generating a nunber of pulse

signals proportional to an amount of &3¥endnt®® of the carriage (1) in the
di rection orthogonal -
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to the platen shaft; abutment -judgnent means (43) for judging when the
carriage (1) first contacts one of the platen (5) and/or the recording
sheet by determ ning whether a nunber of drive pul ses of the stepper notor
within a cycle of the pulse signals of the novenent anount detection
means (14, 15) has reached a predeterm ned 2val ue; sheet thickness

cal cul ation neans (44) for calculating a thickness of the recordi ng sheet

based on the anount of novenent.of the carriage (1) froma reference
position
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REPLACEMENT SHEET - 24 - upon output of a signal fromthe abutnent judgnent
means (43) indicating that the predeterm ned val ue has been reached; and
control neans (-46) for adjusting a relative gap | ength between the
carriage (1) and the platen (5) by driving the stepper notor (10) based on
data fromthe sheet thi.ckness cal cul ation jreans (44).
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8. A method for adjusting a platen gap in a printer conprising: driving a

carriage (1) carrying a recording head in parall el

with a platen shaft;

detecting a | oad when the carriage (1)

is driven parall el

with the platen

shaft at a predeterm ned speed;

j udgi ng whet her or

not the recording head

Is in contact with the recording sheet
recordi ng sheet
the carriage (1)

FIG.4

Is inserted in the printer with another val ue;
in a direction orthogonal

y conparing a load at the tine the
and novi ng
to the

¥OTOR DRIVE
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pl aten shaft on the basis of the judging step, characterized by storing an
initial |oad before a recording sheet is inserted in the printer; and
-Jj'udgi ng whether or not the recording head is in contact with the recording
sheet by conparing the load at the tinme the recording sheet in inserted in

the printer with the initial |oad. 5
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REPLACEMENT SHEET - 25 - 9. An autonatlc pl aten gap adjustlng deV|ce ?or
printer, the printer conprising a carriage notor (6) for drivimg—a carriage

(%) in parallel with a platen shaft? thqhQQﬂkéﬁqgﬁgﬁhRg Liy N9 a

recording head (2), and a gap adjusting notor (10 g a relative
gap length between the carriage (1) and a platenf he carri age
(1) in adirection orthogonal to the Ql7aten shaft autor’mtic

pl aten gap adjusting device conpri ses’

AUTOMATICE PLATEN GAP ADJUSTING DEVICE FOR PRINTER

ABSTRACT

An automatic platen gap adjusting device for a printer for
automatically adjusting a relative gap length between a
platen (5) and a recording head (2), and for checking whether
the recording head (2) and a recording sheet are in contact
after the adjustment. The device includes a carriage motor
(6) for driving a carriage (1) having a recording head (2),
load detection means (31). for detecting a load from a load
current of the carriage motor (6) when the carriage (1) is
moved in parallel with the platen shaft, initial load storage
means (32) for storing an initial load before the recording
sheet is loaded, contact judgment means (33) for comparing
the load when the recording sheet is loaded and the initial
load, and for judging whether the recording head (2) contacts
the recording sheet when a difference between these loads
exceeds a preset value, a stepper motor (10) for moving the
. carriage (1) orthogonal to the platen shaft, an encoder (14)
— for generating a number of pulse signals proportional to an
amount of orthogonal movement of 'the carriage (1), abutment
judgment means (43) for moving the carriage (1) toward the
platen (5) from a*reference position and for judgirig the time
to abutment, sheet thickness calculation means (44) for
calculating the thickness of the recording sheet, and control
means (46) that adjusts the platen gap based on the detected
sheet thickness. '
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ovenent | grount d %EN’FOS‘HMS‘@M ) for generating a number of®t#EE""
$i gnal s ‘pr,pQ?rTrfoﬁ@I Paged an t@r@ o of novenent of the.carriage (1) in the
directign,OL] nal: paged e (p! Shaft; abutnent judgnent EPE@GHVIEN'F‘?P! ET

for ju ?g TaviRees) : ‘phgedcar gd irst contacts one of t e pl at

and/ or {h& fe¥mcyi nopadegely. erm i-n@Owhet her a nunber of drive pul ses
of the gap adjusting notor e\‘/!/l fhih a cycle of the pulse signals of
the no em@m@ﬂ%t qp,{\hpn means{ (14, 15) has reached a predeterm ned
val ue’ ...................

1. An automatic platen gap adjuating device for a printer,
comprising:

- carriage driving means (6,9) for driving a éarriage (1) in
parallel with a platen shaft, the carriage (1) carrying a
recording head (2):; '

nie;ms .(31) for detecting a locad of the carriage driving
means (6,9) when the carriage (1) is moved in parallel with
the platen shaft at a predetermined speed;

contact judgment means (33) for judging whether or not the
recording head (2) is in contact with the recording sheaet
based on a comparison lbetween a load at the time the
recording sheet is inserted in the printer and another
value; and

moving means (3,10,11,12) for moving the carriage (1) in a
direction orthogenal to the platen shaft based on the

'judgment of the contact judgment means (33},
characterized by

initial load storage means (32) for storing an initial load
before a recording sheet is inserted in the printer, said
contact judgment means (33) Jjudging whether or not the
recording head (2) is in contact with the recording sheet

based on a comparison between a load at the time the
recording sheet is inserted in the printer and the initial

. load.

2. An automatic platen gap adjjusting device for a printer
according to claim 1, comprising: '
a carriage - motor (6)' for driving a carriage (1) in
parallel with a platen shaft, the carriage (1) carrying a
recording head (2);
means (31) for detecting a load from 'a load current of
. the carriage motor when the carriagé (:_-Iz._-)- ~ is moved in

: : . This is the replacement sheet
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sheet thickness calcul ation neans (44) for calculating a thickness of the

“Yecording sheet based on the anount of novement of the carriﬁ &ﬁﬁﬁquFEWEET
ref erence position upon output of a signal fromthe abutnment ﬁﬁ‘gnen neans

(43) indicating that the predeterm ned val ue has been reached; and control
means (46) for-adjusting a relative gap 5fngth bet ween the carriage and the
pl aten by driving the gap adjusting notor based on data from-the sheet

t hi ckness cal cul ati on neans. 10. An automatic platen gap adjusting device

as recited inpafallel with the platen shaft at a predetermined speed;
initial load storage means (32) for storing an initial
load before a recording sheet is inserted in the printer;
contact judgement meéns (33) for comparing a load at the
time the recording sheet is inserted in the printer with
the initial load and for- judging whether or not the -
recording head (2) is in contact with the recording sheet
when a difference between these loads exceeds a reference

value;

moving means (3,10,11,12) especially a stepper motor (10)
for moving the carriage in a direction orthogonal to the

~ platen shaft; o
movement amount detection means (14, 15) for generating a
number of pulse signals prbportional to an amount of
movement of the carriage (1) in the direction orthogonal -
to the platen shaft; '
abutment judgment means - (43) for integrating time
differences between respective drive pulses of the
stepper motor (10) and corresponding pulse signals
generated from the movement amount detection means (14,
15) as a result of the drive of the stepber'motor (10) by
the drive pulses, and for judging whether or not the
integrated value of the time differences has reached a
predetermined value;
sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage '(1) from a reference position
upon output of a signal from the abutment judgment means
(43) indicating that the integrated wvalue of the time
differences has reached the predetermined value; and
control means (46) for adjusting a relative gap length
between the carriage (1) and the platen (5) by driving
the stepper motor (10) based on data from the sheet
thickness calculation means (44).. - '
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one-of the preceding clains, further conprising.position detection neans
(18,12a,50) for setting the reference position of the carriage (1). - 26-

11. An autonatic platen gap adjusting device as recited in glaj
wherein said position detection neans (18) conprises a m ERFEL%E'@&NT&}ZEET

An automatic platen gap adjusting devi ce gs I ecited in

3. The automatic platen gap adjusting device for a printer
according to claim 2, wherein said control means (46)
comprises means (40) for causing the carriage to retreat
from the platen by driving the stepper motor (10) by a
predeterminéd amount upon detection of contact between
the recording head (2) and the record:.ng sheet by the
contact judgment means (33). '

4. The automatic platen gap adjusting deviee accexding to -
claim 1, wherein: '

said carriage 'ariving' means (6,9) cdmprines ‘& carriage
motor (6) for driving the carriage (1) in parallel with the
Platen shaft, said carriage (1) carrying the recording head
(2),

said moving means (3, 10, 11, 12) comprises a gap adjunting
motor (10) for adjusting a relative gap length between the
carriage (1) and the platan (5) by moving the carriage (1)
in the direct.ion orthogonal to the platen shaft,

 said contact judgment means (33) compares a load at the -
time the recording sheet is inserted in the printer with
the initial load and judge whether or not the recording
head is 4in contact with the =zecording sheet when a
difference between these loads exceeds a referance value;
and

control means (46) causes the carriage (1) to retreat from
- the platen (5) by driving the gap adjusting motor (10) by a
pPredetermined amount upon detection of contact between the
recording head (2) and the recording sheet by the contact
judgment means (33).

5. The automatic platen gap adjusting device as recited in
one of claims 2 to 4, wherein said movement amount
detection means (14,15) comprises a rotary encoder (14).

This is the rapiacement sheet
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claim 10, wherein said position detection neans (12a,50) conprises a
goVi Ng posi tioning projections (12a) associated mnth said

carriage - (1), said noving positioning projection )

a stationary positioning pin (50) at the reference p03|t ACf@ﬁRkﬂﬁh%ﬁ
for adjusting a platen gap in a priggger conprising: driving a
carriage carrying a recording head in parallel with a platen shaft;

detectinges | and WiatbrdiC3pibadh Igag! b fisPEAG! el it Mad NEeB) jaLan sspaf

at. a predetern1ned speed L ]
one of claims 2 to 4, wherein said movement amount

detection means (14,15) comprises a linear encoder.

7. An automatic platen gap adjusting device for a printer,
especially according to one of the preceding claims
comprising: -

a carriage motor (6) for driving a carriage (1) in
parallel with a platen shaft, ‘the’ carrlage (1) carrying a
.recording head (2); _ _

means (31) for detecting a load from a load current of
the carriage motor (63 when the carriage (1) is moved in
parallel with the platen shaft at a predetermined speed;
initial load storage means (32) for storing an initial
load before a fecording sheet is inserted in the printer;
contact judgment means (33) for comparing a load at the
time the recording sheet is inserted in the printer with
the initial load and for judging whether or not the
recording head (2) is in contact'with'thé'recording sheet
when a difference between these loads exceeds a reference
value; _

moving means (3,10,11,12) especially a stépper motor (10)
for moving the carriage (1) in a direction orthogonal to
the platen shaft;

movement amount detection means (14, 15) for generating a
number of pulse signals proportional to an amount of
movement of the carriage (1) in the direction orthogonal
to the platen shaft; - o ‘
abutment judgment means (43) for Jjudging when the
carriage (1) first contacts one of the platen (5) and/oxr
the recording sheet by'determining whether a number of
drive pulses of the stepper motor within a cycle of the
pulse signals of the movement amount detection means

. (14,15) has reached a predetermined value;

sheet thickness calculation means (44) for calculating a
thickness,  of the recording sheet based on the amount of

-movement of the carriage (1) from a reference position

* (A L M ] *
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storing an initial |oad before a recording sheet is inserted in the

printer;

judgihg whet her’ or not the recording head is in C?ﬂ%féﬁgﬁkﬁf§hE§T

recordi ng sheet by conparing a |load at the tinme the recordi
inserted in the printer with the initial |oad; and noving the carriage in a

direction orthogonal to the platen shaft- 0m4the basis of the judging step.

upon output of a signal from the abutment judgmént means
(43) indicating that the predetermined value has been
reached; and ' _ ' _

control means (46) for adjﬁéting a relative gap length

between the carriage (1) and the platen (5) by driving
the stepper motor (10) based on data from the sheet

thickness calculation means (44).

8. A method <for adjusting a platen gap in a printer
comprising:

driving a carriage (1) carrying a recording head in
parallel with a platen shaft;

detecting a load when the carriage (1) is driven parallol
with the platen shaft at a predetermined speed;

 judging whether or not the recording head is in contact
with the recording sheet by comparing a load at the time -
the recording sheet is inserted in the printer with another
value; and }

moving the carriage (1) in a direction orthogonal to the
platen shaft on the basis of the judging step,

characterized by

. storing an initial load before a recording sheet is
-1n=erted in the printer, and

judging whether or not the redording head is in contaét
with the recording sheet by comparing the load at the time

~ the recording sheet is inserted in the printer with the
initial load.
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. An automatic platen_gap adjusting device for a printer,
the printer comprising a carriage motor (6) for driving a
carriagé (1) in parallel' with a platen shaft, the
carriage (1) carrying a recording head (2), and a gap
adjusting motor (10) for adjusting a relative gap length’
between the carriage (1) and a platen (5) by moving the
carriage (1) in a direction orthogonal to the 'platen
shaft, wherein the automatic platen gap adjusting device
comprises: |

movement amount detectlon means (14, 15) for generating a
number of pulse s;gnals proportional to an amount of
movement of the carriage (1) in the direction orthogonal
to the platen shaft;

abutment judgment means .(43) . for judging when the
carriage (1) first contacts one of the platen (5) and/or
the recording sheet by determining whether a number of
drive pulses of the gap adjusting motor (10) within a
cycle of the pulse signals of the movement amount
detection means (14,15) has reached a predetermined
value; '

sheet thickness calculation means (44) for calculating a
thickness of the recording sheet based on the amount of
movement of the carriage (1) from a reference position
upon output of a signal from the abutment judgment ﬁeans
(43) indicating that the predetermined value has been
reached; and , ' _

control means (46) for adjusting a relative gap length
between the carriage and the pléten'by driving the gap
adjusting motor based on data from the sheet thickness

calculation means.

. An automatic platen gap adjusting device as recited in
one -of the preced.mg claims, further comprising position
detection means (18,12a,50) for setting the reference

position of the carriage (1). -
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11. An automatic platen gap adjusting device as recited in
claim 11, wherein said position detection means (18)

comprises a microswitch.

12. An automatic platen gap adjusting device as recited in
claim 10, wherein said-position' detection means (12a,50)
comprises 'a moving positioning projection  (1l2a)
associated with said carriagé (1),' said moving
positiohing 'projection (12a) c_ontacting' a stationary
positioning pin (50) ‘at the reference position.

13. A method for adjusting a platen gap in a printer
comprising: _
driving a carriage carrying a -recording head in parailél
with a platen shaft; |
detecting a load when the carriage is driven parallel
with the platen shaft at a predetermined speed;
storing an initial load before a recording sheet is
inserted in the printer; )
judging whether or not the recording head is in contact
with the recording sheet by comparing a load at the time
the recording sheet is inserted in the printer with the
initial load; and ' '
moving the carriage in a direction orthogonal to the
platen shaft on the basis of.the judging step.

l 'II,II' l"l"l : This is the replace'rinent sheet
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ABSTRACT REPLACED

An automatic platen gap.a.djusting device for a printer for
automatically adjusting a relative gap length between a
platen (5) and a recording head (2), and for checking whether
the recording head (2) and a recording sheet are in -contact
after the. adjustment. The device includes a carriage motor
(6) for driving a carriage (1) having a recording head (2),
load detection means (31) for detecting a load from a load
current of the carriage motor (6) when the carriage (1) is
moved in parallel with the platen shaft, initial load storage
means (32) for storing an initial load before the recording
sheet is loaded, contact judgment means (33) for i:ompa_ring
the load when the recording sheet is loaded and the initial
load, and for Jjudging whether the recording head (2) contacts
the recording sheet when a difference between these loads
exceeds a preset value, a stepper mdtor (10) for moving the
carriage (1) orthogonal to the platen shaft, an encoder (14)
for generating a number of pulse signals proportional to an
amount of orthogonal movement of the carriage (1), abutment
judgment means (43) for moving the carriage (1) toward the
platen (5) from a reference position and for judging the time
to abutment, sheet thickness ‘calculation means (44) for
calculating the thickness of the recording sheet, and control
means (46) that adjusts the platen gap based on the detected

sheet thickness.

FIGURE 1
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ABSTRACT REPLACEMENT SHEET
AUTOMATIC PLATEN GAP ADJUSTING DEVICE FOR PRINTER

An automatic platen gap adjusting device for a printer for
automatically adjusting a relative gap length between a
platen (5) and a recording head (2), and for checking whether
the recording head (2) and a recording sheet are in contact
after the adjustment. The device includes a carriage motor
(6) for driving a carriage (1) having a recording head (2),
load detection means (31) for detecting a load from a load
current ®f the carriage motor (6) when the carriage (1) is
moved in parallel with the platen shaft, initial load storage
means (32) for storing an initial load before the recording
sheet is loaded, contact judgment means (33) for comparing
the load when the recording -sheet is loaded and the initial -
load, and for judging whether the recording head (2) contacts
the recording sheet when a difference between these loads
exceeds a preset value, a stepper motor (10) for moving the
carriage (1) orthogonal to the platen shaft, an encoder (14)
for generating -2 number of pulse signals proportional to an
amount of orthogonal movement of the carriage (1), abutment
judgment means (43) for moving the carriage (1) toward the
platen (5) from a reference position and for judging the time
to abutment, sheet thickr{éss "calculation means (44) for
calculating the thickness of the recording sheet, and control
means (46) that adjusts the platen gap based on the detected
sheet thickness.

FIGURE 1
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