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@ Spool for thermal print roll paper.
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@ A spool (36) for thermal print roll paper enables
detection of a recording characteristic and/or ihe
amount of roll paper remaining thereon by means of
a detecting device (45, 46) provided on a printer
body and prevents erroneous loading of roll paper.
The spool (36) has a detecting portion (40a) and/or
w=an engaging portion (38, 39) formed in an integral
[ relationship at the ends thereof so that the end

portion thereof may have a function of identifying a
recording characteristic or a remaining amount of
print roll paper on the spool or of preventing erro-
neous loading of roll paper. The spool (36) can be
made of a synthetic resin material so that the pro-
duction cost thereof will not be increased signifi-
cantly.
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SPOOL FOR THERMAL PRINT ROLL PAPER

The invention relates to a spool for thermal
print roll paper, that is to say a spool on which
thermal roll paper for use with a thermal printer can
be rolled.

Such thermal print roll paper is generally sur-
face treated on at least one of the opposite faces
thereof so as to accept printing images thereon
and has one of a plurality of gradient recording
characteristics.

Generally, print paper can be roughly classified
into roll paper type and cutform type based on the
form of use. Roll paper is normally provided in
such a condition that it is wound on a spool formed
as a substantially cylindrical tube made of thick
paper. Such roll paper is loaded in a printer such
that the spool thereof is supported for rotation at a
predetermined roll paper loading station provided
in the printer.

Print paper for use with a printer is processed
in most cases by a predetermined method so that
only one of the opposite faces thereof will accept
printing or good printing image, and particuiarly roll
paper for a thermal printer has applied to only one
of the opposite faces thereof a recording material
which develops an image when it is heated. Ac-
cordingly, roll paper for a thermal printer must
necessarily be loaded in a printer in such a pre-
determined orientation that the processed face
thereof, that is, a printing surface thereof, will be
opposed to a thermal head in a paper feeding path.

Some recent thermal printers can be printed
with a gradient (variable density/half tone) repro-
ducibility. For a thermal printer having such a func-
fion, both conventional thermosensible paper which
is used to print for the two value (white/black)
recording and thermosensible paper that is used
for gradient recording printing as described above
are prepared, and use of various types of roll paper
having various image developing characteristics is
increasing for printers having the same recording
system.

As the number of types of roll paper increases
as described above, identification of them relying
on human judgement will result in an increase of
the possibility that roll paper may be loaded in
error. That is, roll paper of a different type to those
specified for a printer may be loaded or roll paper
which is not suitable for a set mode of a printer
may be loaded, resulting in a printout in which a
printed image is low in gradient reproducibility.
Further, since a coupling portion of a conventional
spool for roll paper to a spool loading station of a
printer body is common in structure at the opposite
ends of the spool, the orientation of the spool
loaded on the spool loading station is not restricted
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decisively, and accordingly, there is a problem that
a face of the roll paper which is not a printing
surface may possibly be opposed to a thermal
head of the printer.

According to the invention there is provided a
spool for thermal print roll paper, comprising:

a main hub portion on which printing paper can be
rolied;

a pair of edge portions integrally formed with the
main hub portion by moulding synthetic resin; and
a first engaging portion and a second engaging
portion formed on respective ones of the edge
poriions and o be engaged with a pair of engaging
members provided in a printing machine, wherein
the shapes of the first engaging portion and the
second engaging portion are different from each
other so as to prevent erroneous installation of the
spool of thermal print roll paper into a printing
machine.

The spool may further comprise a mark pro-
vided on one of the edge portions of the spool to
be coupled to a detector provided in a printing
machine to detect characteristics of the thermal
print roll paper of the spool.

Alternatively, the spool may further comprise a
first mark provided on one of the edge portions of
the spool to be coupled to a detector provided in a
printing machine to detect a remaining amount of
thermal print roll paper on the spool. The spool
may additionally comprises a second mark pro-
vided on one of the edge portions of the spool to
be coupled to a detector provided in a printing
machine to detect characteristics of the thermal
print roll paper on the spool. The first mark and the
second mark may be provided on the same sur-
face of one of the edge portions.

Thus the edge portions of the spool can have a
function of detecting a remaining amount of ther-
mal print roll paper on the spool in addition to
functions of identification of a recording character-
istic of roll paper or prevention of erroneous load-
ing of roll paper. Accordingly, an erroneous printout
which might be caused by a gradient recording
characteristic of roll paper loaded not being com-
patible with a set mode of a printer, or another
erroneous printout which might be caused by print-
ing on a face of roll paper which is not a printing
surface or by an erroneous forecast of a remaining
amount of roll paper, can be prevented. Since the
engaging portions and/or the marks can be formed
in an integral relationship with the main hub portion
of the spool from a synthetic resin material, the
number of parts need not be increased nor need
the cost be increased significantly.

The invention is diagrammatically illustrated by
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way of example in the accompanying drawings, in
which:-

Figures 1(A) and 1(B) are perspective views
of two paper rolls, comprising different types of
print roll paper for use with a thermal printer with
different gradient recording characteristics, wound
on different spools according to the invention;

Figure 2 is a veriical sectional view of a
thermal printer in which the paper rolls shown in
Figures 1(A) and 1(B) are used;

Figure 3 is an enlarged perspective view
showing part of the printer shown in Figure 2;

Figures 4(A) and 4(B) are partial plan views
of part of a roll paper loading station at which the
paper rolls shown in Figures 1(A} and 1(B)'are
loaded, respectively;

Figures 5(A) and 5(B) are perspective views
showing modifications to the spools shown in Fig-
ures 1(A) and 1(B), respecitively;

Figures 6(A) and 6(B) are enlarged partial
plan views, partly in section, showing a roll paper
loading station at which the modified spools shown
in Figures 5(A) and 5(B) are loaded, respectively;

Figures 7(A) and 7(B) are perspective views
of two spools for print roll paper according to a
second embodiment of the invention;

Figure 8 is a plan view, partly in section,
showing a roll paper loading station for the spools
shown in Figures 7(A) and 7(B);

Figure 9 is a perspective view showing part
of the roll paper loading station shown in Figure 8;

Figures 10(A) and 10(B) are side elevational
views showing part of the roll paper loading station
at which the spools shown in Figures 7(A) and 7(B)
are loaded, respectively;

Figures 11(A) and 11(B) are perspective
views showing modifications to the spools shown in
Figures 7(A) and 7(B). respectively;

Figures 12(A) and 12(B) are partial plan
views, partly in section, showing the modified
spools of Figures 11(A) and 11(B) in a loaded
condition;

Figures 13(A) and 13(B) are perspective
views of two spools for print roll paper according to
a third embodiment of the present invention;

Figure 14 is a plan view, partly in section,
showing a roll paper {oading station for the spools
shown in Figures 13(A) and 13(B);

Figure 15 is a perspective view showing part
of the roll paper loading station shown in Figure 14;
and

Figures 16(A) and 16(B) are partial plan
views, partly in section, showing the roll paper
loading station of Figure 14 at which the spools
shown in Figures 13(A) and 13(B) are loaded, re-
spectively.

Referring to the drawings and firsily to Figures
1(A) and 1(B), there are shown paper rolls wherein
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thermal print roll paper of two types is respectively
mounted on different spools according to a first
embodiment of the invention.

In particular, the paper rolls shown in Figures
1(A) and 1(B) are denoted at 1A and 1B, respec-
tively, and include each a spool 2 or 3 formed in a
unitary block from several components made of a
synthetic resin material. In particular, each of the
spools 2 and 3 includes a spool main portion 6
which includes a core shaft 4 having a substantially
cylindrical configuration and a pair of flanges 5 and
5 extending radially in planes perpendicular to the
core shaft 4 from the opposite ends of the core
shaft 4. The flange 5 has four small projections 7a
or 7b formed on and extending axially from an
outer end face of the flange 5. The spool main
portion 6 and the projections 7a or 7b are formed
in an integral relationship from a synthetic resin
material. The core shaft 4 has an insertion hole 8
formed at the cenire thereof and extending along
the axis therethrough. The inseriion hole 8 has a
circular cross section and has such a tapered con-
figuration that the diameter of the circular cross
section thereof gradually increases from an end 8a
thereof adjacent the flange 5 toward the other end
8b thereof adjacent the other flange 5. The projec~
tions 7a on the spool 2 of the paper roll 1A are
disposed in an angularly spaced relationship by
about 90 degrees from each other with respect to
the axis of the spool 2 adjacent an cuter peripheral
edge of the flange 5 while the projections 7b on the
spool 3 of the other paper roll 18 are disposed in
an angularly spaced relationship by about 90 de-
grees from each other with respect to the axis of
the spool 3 at substantially radially intermediate
locations of the flange 5 between the outer periph-
eral edge of the flange 5 and the insertion hole 8.

Thermal print roll paper 9 and 10 has a record-
ing material of the thermally image developing type
applied to a face 9a or 10a therecf. The thermal roll
paper 9 and the other thermal roli paper 10 have
different gradient recording characteristics from
each other.

The thermal roll paper 9 is wound on the core
shaft 4 of the spool 2 while the thermal roll paper
10 is wound on the core shaft 4 of the spool 3 such
that the face 9a or 10a, that is, the printing surface
of each of them may be directed away from the
core shaft 4 side and it may be wound in the
clockwise direction as viewed from the flange 5
side on which the projections 7a or 7b are pro-
vided. - B

Thus, the paper roll 1A is constituted from the
spool 2 and the thermal roll paper 9 wound on the
spool 2 while the other paper roll 1B is constituted
from the spool 3 and the thermal roll paper 10
wound on the spool 3, and the fwo paper rolls 1A
and 1B are different in structure from each other in
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that the projections 7a and 7b are spaced by
different distances from the centre axes of the
spools 2 and 3 from each other.

Referring now to Figures 2 to 4(B), the paper
rolls 1A and 1B are selectively used on a thermal
printer 11.

The thermal printer 11 includes an outer hous-
ing 12, a platen 13 provided for rotation in the outer
housing 12, and a thermal head 14 disposed be-
hind and in an opposing relationship to the platen
13. The thermal head 14 includes a circuit board
member 15 on which a head driving circuit (not
shown) is provided and a head support member 16
secured to a front end face of the circuit board
member 15. A plurality of heat generating resistor
members (not shown) are disposed on a portion of
an outer periphery of the head support member 16
which is opposed to the platen 13 such that
amounts of heat to be generated by the heat gen-
erating members may be individually controlled for
each set printing mode in accordance with a pat-
tern of picture elements for a print line of print data
supplied to the thermal printer 11.

It is to be noted that the thermal head 14
having such a construction as described just above
is moved, only when a printing operation is o be
performed, 10 an advanced position at which the
heat generating face thereof contacts the platen 13
as indicated in solid lines in Figure 2, but in any
other case, it is held at a standby position at which
it is spaced by a small distance rearwardly away
from the platen 13 as indicated in broken lines in
Figure 2.

A paper guide 17 is disposed on the inside of a
paper outlet opening 12a of the outer housing 12 in
an opposing relationship to and in the neighbour-
hood of the paper outlet opening 12a. A pair of
paper feed rollers 18 are disposed between the
platen 13 and the paper guide 17 while a cutter
mechanism 19 is disposed between the paper
guide 17 and the paper outlet opening 12a of the
outer housing 12. -

A roll paper loading station 20 removably to
receive the paper roll 1A or 1B thereon is disposed
in the outer housing 12. The roll paper loading
station 20 includes a pair of support members 21
and 22 provided spaced apart from each other by a
distance equal to the axial length of the paper rolls
1A and 1B. The support members 21 and 22 have
cylindrical fitting projections 23 and 24 formed on
opposing faces 21a and 22a thereof. The fitting
projection 23 has a diameter a little smaller than
the inner diameter of the end 8a of the insertion
hole 8 of the spool 2 or 3 while the other fitting
projection 24 has a diameter a little smaller than
the inner diameter of the other end 8b of the
insertion hole 8. -

The support member 22 is secured to a frame
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member (not shown) of the thermal printer 11 while
the support member 21 is supported for sliding
movement on the frame member so as to allow
adjustment of the distance thereof from the support
member 22 and the support member 21 is nor-
mally urged toward the support member 22 by a
resilient member (not shown).

The paper roll 1A or 1B is loaded at the roll
paper loading station 20 in the following manner.

Firstly, the fitting projection 24 of the support
member 22 is inseried into the end 8b of the
insertion hole 8 of the spool 2 or 3. In this instance,
since the insertion hole 8 is different in diameter at
the opposite ends 8a and 8b thereof, it is impos-
sible to fit the fitting projection 24 into the other
end 8a of the fitling hole 8 if the paper roll 1A or
1B is in the reverse orientation.

Then, while the support member 21 is held
moved away from the support member 22, the
fitting projection 23 thereon is inserted into the
corresponding end 8a of the insertion hole 8.

Consequently, the end faces of the flanges 5
and 5 are engaged with the opposing faces 21a
and 22a of the support members 21 and 22, and
the spool 2 or 3 is supported for rotation on and
between the support members 21 and 22 while it is
urged toward the support member 22 by the sup-
port member 21 under the urging force of the
resilient member mentioned hereinabove.

Setting of the thermal roll paper 9 or 10 lcaded
at the roll paper loading station 20 to a position on
a feeding path thereof is performed in that a lead
portion of the thermal roll paper 9 or 10 is partially
wrapped in the clockwise direction around an outer
periphery of the platen 13 and then threaded be-
tween the paper feed rollers 18 as can be seen in
Figure 2.

In this instance, the thermal roll paper 9 or 10
is threaded along the feed path such that the print
face 9a or 10a thereof is opposed to the thermal
head 14. -

A detecting device 25 is provided fo identify a
gradient recording characteristic and to detect a
remaining amount of the thermal roll paper 9 or 10
of the paper roll 1A or 1B loaded at the roll paper
loading station 20.

The detecting device 25 includes a pair of
contact fingers 26 and 27 each formed from a
resilient member such as, for example, a leaf
spring. The contact fingers 26 and 27 are disposed
in an opposing relationship to the projections 7a
and 7b, respectively, provided on the flanges 5 of
the paper roll 1A or 1B when the roll paper 1A or
1B is loaded at the roll paper loading station 20.

In particular, the contact finger 26 is positioned
to be engaged successively by the projections 7a
when one of the spools 2 loaded at the roll paper
loading station 20 is rotated around its axis. Each
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time the contact finger 26 is engaged by a projec-
tion 7a, the contact of a switch 28 is closed.
" The contact finger 27 is positioned to be en-
gaged successively by the projections 7b when
one of the spools 3 loaded at the roll paper loading
station 20 is rofated around its axis. Each time the
contact finger 27 is engaged by a projection 7b,
the contact of a switch 29 is closed. B

The contact fingers 26 and 27 have bent por-
tions 26a and 27a formed at portions adjacent the
free ends thereof, respectively, while they are
mounted at the other end portions thereof on a
switch mounting plate 30. The switches 28 and 29
are also mounted on the switch mounting plate 30.

Thus, an indication of the recording character-
istic of thermal print roll paper on the spool 2 or 3
loaded at the paper roll loading station 20 can be
obtained by noting which one of the switches 28
and 29 generates a pulse signal.

Since the roll paper 9 or 10 is fed at a constant
speed by the paper feed rollers 18, the speed of
rotation of the paper roll 1A or 1B rises as the
diameter of the paper roll 1A or 1B decreases, that
is, as the remaining amount of the roll paper 9 or
10 decreases, and in accordance with such rise of
the speed of rotation, the number of pulses per
fixed period of time gradually increases. From such
variation in number of pulses, the amount remain-
ing of the thermal roll paper 9 or 10 can be
detected and consequently can be displayed. Alier-
natively, since rotation of the spool 2 or 3 stops
when the remaining amount of the thermal roll
paper 9 or 10 is reduced o zero, the number of
pulses of the pulse signal per fixed period of time
is reduced to zero. Accordingly, when such con-
dition is detected, it can be indicated or notified, for
example by warning sounds, that the paper has
been used up.

Figures 5 and 6 show modifications to the
spools of the first embodiment of the invention
described above.

The modified spools are substantially similar to
those of the spools 2 and 3 described above and
only different therefrom in the structure of detecting
portions thereof which are provided for the detec-
tion of a gradient recording characteristic and a
remaining amount of roll paper. Thus, description
will be given below only of such differences, and
those elements which have like structure or like
functions to those shown in Figures 1A to 4B are
denoted by like reference numerals. This also ap-
plies to the second and third embodiments de-
scribed ‘hereinbelow.

In each of the modified spools denoted at 31
and 32, the flange 5 has a groove 33a or 33b
formed on an outer end face thereof and extending
in a circumferential direction around an axis of the
spool 31 or 32. The groove 333 of the spool 31 is
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located substantially at a mid position between an
outer circumferential edge of the flange 5 and the
insertion hole 8 of the spool 31 while the groove
33b of the other spool 32 is locaied adjacent the
insertion hole 8.

The detecting device 25 includes the pair of
contact fingers 26 and 27 having bent portions 26a
and 27a formed adjacent the free ends thereof in
an opposing relationship to the grooves 33a and
33b of the spools 31 and 32, respectively. In par-
ticular, when the spool 31 is loaded at a paper roll
loading station 20, the bent poriion 26a of the
contact finger 26 is engaged with the grooVe 33a of
the flange 5 of the spool 31, and accordingly, the
contact of the swiich 28 provided corresponding to
the contact finger 26 remains in an open state. The
contact finger 27 is engaged at the bent portion
27a thereof with the outer end face of the filange 5
and deflected by the latter toward the swiich 29 to
close the contact of the switch 29. On the other
hand, when the spool 32 is loaded at the roll paper
loading station 20, the bent poriion 27a of the
contact finger 27 is engaged with the groove 33b of
the flange of the spool 32, and consequently, the
contact of the switch 29 remains in an open siats.
Meanwhile, the bent portion 26a of the contact
finger 26 is engaged and deflected by the outer
end face of the flange 5 toward the switch 28 to
close the contact of the switch 28.

A pattern 34 for the generation of a frequency
signal is provided on the flange 5 of each of the
spools 31 and 32. The pattern 34 includes a large
number of detecting elements 34a disposed in a
predetermined circumferentially spaced relationship
on the end face adjacent the outer periphery of the
flange 5. The detecting elements 34a have a reflec-
tion factor different from that of the end face of the
flange 5. The detecting elements 34a may be
formed in an iniegral relationship with the spool
main portion & of the spool 31 or 32, for exampie,
by so-called double colour moulding.

A photo-sensor 35 is mounted on a circuit
board {not shown) secured to the outer housing 12
and includes a light emitting element 35a and a
light receiving element 35b. The photo-sensor 35 is
disposed in an opposing relationship to the outer
circumferential portion of the end face of the flange
5 of the spool 31 or 32 loaded at the roll paper
loading station 20.

Thus, it is possible to determine when a spool
loaded on the roll paper loading station 20 rotates,
which one of the switches 28 and 29 generates a
pulse signal and thereby identify the recording
characteristic of the roll paper wound on the spool.

Also, since the frequency signal generating
patiern 34 rotates upon rotation of the spool 31 or
32, the light receiving element 35b develops an
output signal in the form of pulses,_and since the
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speed of rotation of the spool increases as the
remaining amount of the thermal roll paper wound
on the spool decreases, the amount remaining of
the thermal roll paper can be detected by measur-
ing the frequency of the output pulse signal of the
light receiving element 35b.

Referring now to Figures 7(A) to 10(B), spools
for print roll paper according io a second embodi-
ment of the invention are shown. The spools are
denoted by reference numerals 36 and 37 and
include each a pair of flanges 5 and 5. A support
projection 38 having a circular cross section is
provided at the centre of the outer face of the
flange 5 of each of the spools 36 and 37 while
another support projection 39 having a cross sec-
tion of a substantially equilateral friangie is pro-
vided at the centre of the outer face of the other
flange 5. Further, four metal pieces 40a or 40b
made of a material having a high electric con-
ductivity are provided on the flange 5 of each of
the spools 36 and 37. The metal pieces 40a or 40b
are each embedded in the flange 5 such that one
face thereof is positioned flush with the outer face
of the flange 5 and the pieces are disposed in a
circumferentially spaced relationéhip by an angle
substantially equal to go degrees around the axis
of the flange 5. The metal pieces 40a of the spool
36 are provided on the outer end face adjacent an
outer periphery of the flange 5 while the metal
pieces 40b of the other spool 37 are provided
substantially at mid locations of the outer end face
of the spool 5 between the outer periphery of the
flange 5 and the support projection 38 on the
flange 5.

It is to be noted that the support projections 38
and 39 are formed from a synthetic resin material
in an integral relationship with a spool main portion
6 which includes the flanges 5, 5 and a core shaft
4 in and the metal pieces 40a and 40b are formed
in an integral relationship with the spool main por-
tion 6 by insert moulding with the flanges 5.

Referring to Figures 8 and 9, a support mem-
ber 22" is secured to an outer housing (not shown)
and has a substantially C-shaped recess 22'a
formed therein such that an end portion thereof is
opened obliquely upwardly so that the support pro-
jection 38 provided on the flange 5 of the spool 36
or 37 may be received into the recess 22'a.

A support wall 41 is disposed on the opposite
side of the roll paper loading station 20 to the
support member 22", The support wall 41 has a
cylindrical support projection or hub portion 41a
formed at a portion of an inner face thereof oppos-
ing a lower portlon of the recess 22 a of the sup-
port member 22', and a spool suppor’nng shaft 42
is supported for axial movement within a predeter-
mined fixed range in the cylindrical support projec-
tion 41 a of the support wall 41. The spool support-
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ing shaft 42 is formed as a unitary member having
a shaft portion 42a in the form of a circular section
rod, a spring receiving flange 42b connected to an
axial end of the shaft portion 42a adjacent the
support member 22’ and a support portion 42¢
extending from the spring recenvmg flange 420
towards the support member 22" A fitting hole 42d
is formed in the support portion 42c of the spool
supporting shaft 42 such that it is open to the
support member 22" side. The fitting hole 42d is so
shaped and dimensioned that the support projec-
tion 39 provided on the spool 36 or 37 may fit
substantially neatly therein, and accordingly, the
fitting hole 42d has a triangular cross section. The
spool supporting shaft in2 of such construction is
inserted at the shaft portion 42a thereof for sliding
movement in the cylindrical support projection 41a
of the support wall 41 and has a knob 43 secured
to an end of the shaft portion 42a thereof remote
from the support portion 42c. A coil spring 44 is
interposed in a compressed ‘condition between the
support wall 41 and the spring receiving flange 42b
of the spool supporting shaft 42. B

In loading the spool 36 or 37 onto the roll
paper loading station 20, the cylindrical support
pro;ectlon 38 thereon is mserted into the recess
22'a of the support member 22 and then the other
tnangular support projection 39 is inserted into the
fitting hole 42d of the spool supporting shaft 42.

It is to be noted that, even if it is attempted to
insert the support projection 38 into the fitting hole
42d of the spool supporting shaft 42, such attempt
will result in failure because they have different
cross sections from each other. Accordingly, the
spool 36 or 37 will always be loaded in a correct
orientation.

A pair of detecting devices 45 and 46 are
provided, and each of the detecting devices 45 and
46 has a pair of leaf-shaped contact fingers 47a or
47b. The contact fingers 47a of the detecting de-
vice 45 are disposed such that they may be suc-
cessively engaged resiliently and lightly with the
metal pieces 40a of the spool 36 loaded at the roll

- paper loading station 20 when the spool 36 rotates

while the contact fingers 47b of the detecting de-
vice 46 are disposed such that they may be suc-
cessively contacted resiliently and lightly with the
metal pieces 40b of the spool 37 loaded at the roll
paper loading station 20 when the spool 37 rotates.

Accordingly, when the spool 36 is loaded and
rotated, the contact fingers 47 of the detecting
device 45 are intermittently short-circuited by the
metal pieces 40a of the spool 36, and conse-
quently, the detecting device 45 develops a pre-
determined pulse signal. On the other hand, when
the other spool 37 is loaded and rotated, then the
contact fingers 47b of the detecting device 47 are
intermittently short-circuited by the metal pieces
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40b of the spool 37, and consequently, another
predetermined pulse signal is developed from the
detection device 48. Accordingly, a recording char-
acteristic of thermal roll paper can be identified
depending upon from which one of the detection
devices 45 and 46 a pulse signal is developed.
Further, the remaining amount of thermal print roll
paper can be detecied by measuring a frequency
of the pulse signal.

Referring now to Figures 11(A) to 12(B), there
are shown modifications to the spools 36 and 37
shown in Figures 7(A) to 10(B). The modified
spools denoted at 48 and 49 are different from the
spools 36 and 37 in that detection of a gradient
recording characteristic and detection of the re-
maining amount of thermal roll paper are effected
using magnetic means.

In each of the modified spools 48 and 49, a
flange 5 has four magnetized portions 50a or 50b
which are spaced by an angular distance—equal to
about 90 degrees in a circumferential direction
around the cenire of the flange 5. The magnetized
portions 50a on the spoo!l 48 are provided on an
outer end face adjacent an outer periphery of the
flange 5 while the magnetized portions 50b on the
other spool 49 are provided at substantially mid
locations on the outer end face of the spool 5
between the outer periphery of the spool 5 and the
support projection 38.

A detecting coil 51 is disposed in the proximity
of and in an opposing relationship to a locus of
rotation of the magnetized portions 50a of the spool
48 loaded at the roll paper loading station 20 and a
detecting coil 52 is disposed in the proximity of
and in an opposing relationship to a locus of rota-
tion of the magnetized portions 50b of the spool 49
loaded at the roll paper loading station 20.

When the spool 48 is loaded and rotated, the
magnetized portions 50a thereof are intermitiently
opposed to the detectin§ coil 51, and consequent-
ly, a voltage is induced in the detecting coil 51. On
the other hand, when the spooi 49 is loaded and
rotated, the magnetized portions 50b thereon are
intermitiently opposed to the other 'aetecting coil
52 so that a voltage is induced in the detecting coil
52. Accordingly, a recording characteristic of ther-
mal roll paper can be identified depending upon
from which one of the detecting coils 51 and 52 a
signal is detected. Further, the remaining amount
of the thermal roll paper can be detected by de-
tecting a frequency of the pulse voltage or current
of the signal developed from the detecting coil 51
or 52.

Referring now to Figures 13(A) to 16(B), there
are shown spools 53, 54 for print roll paper accord-
ing to a third embodiment of the present invention.

In each of the spools 53 and 54, the flange 5 at
one end has a support hole 55 of circular cross
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section formed at the centre thersof while the
flange 5  at the other end has a support hole 56 of
a cross section of a substantially equilateral triangle
formed at the centre thereof.

The flange 5 of each of the spools 53 and 54 is
treated at an outer end face thereof such that it
may have a comparatively high refiection factor.
The flange 5. has four transparent portions 57a or
57b disposed in a circumferentially spaced relation-
ship by an angular distance of about 90 degrees
around the cenire thereof. The transparent portions
57a and 57b may be made of a transparent syn-
thetic resin material. The transparent portions 57a
of the spool 53 are provided adjacent an outer
periphery of the flange 5 while the ftransparent
portions 57b of the other spool 54 are provided at
substantially mid locations between the outer pe-
riphery of the flange 5 and the support hole 55.

It is to be noted that the spool main poriion 6
and the transparent portions 572 or 57b may be
formed in an integral relationship_by double colour
moulding of a synthetic resin maierial.

Referring particularly to Figures 14 and 15, a
pair of support walls 58 and 59 are disposed in
opposing relationship to each other. A fitiing pro-
jection 58a in the form of a round post exiends
inwardly from an inner face of the support wall 58.
The fitting projection 58a has substantially the
same diameter as the inner diameter of the support
hole 55. A cylindrical support tube 59a is formed
on and extends inwardly from an inner face of the
support wall 59 in an opposing relationship to the
fitting projection 58a of the support wall 58.

A spool suppc;-rting shaft 60 having substan-
tially the same structure as that of the spool sup-
porting shaft 42 described hereinabove is mounted
on the support wall 59. The spool supporting shaft
60 has a shaft portion 80a which is supported for
sliding movement in the support tube 59a of the
support wall 59. The spool shaft 60 further has a
spring receiving flange 60b and a fitting projection
80c extending from the spring recetving flange 60b
toward the support wall 58. The fitting projection
60c of the spool shaft 60 has a triangular cross

. section which is a complementary cross section o

that of the support hole 56 of the spool 53 or 54.

In loading the spool 53 or 54 at the roll paper
loading station 20, the fitling projection 58a pro-
vided on the support wall 58 is inserted inio the
support hole 55 of the spool 53 or 54, and then the
fitting projection 60c of the spool supporting shaft
60 on the other support wall 59 is inserted into the
other support hole 56 of the spool 53 or 54.

lt is to be noted that, even if it is attemptied to
insert the right-hand side fitting projection 60¢ info
the support hole 55 of the spool 53 or 54 or to
insert the lefi-hand side fitting projection 58a inio
the support hole 56 of the spool 53 or 54, since the
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support holes 55 and 56 do not have cross sec-
tions of compiementary shapes with those of the
fitting projections 60c and 58a, respectively, such
attempt will result in failure, and accordingly, the
spool 53 or 54 will always be loaded in a correct
orientation.

A pair of photo-sensors 61 and 62 are provided
and include each a light emitting element 61a or
62a and a light receiving element 61b or 62b. The
photo-sensor 61 is disposed in the proximity of and
in an opposing relationship to a locus of rotation of
the transparent portions 57a of the spool 53 loaded
at the roll paper loading station 20 while the other
photo-sensor 62 is disposed in the proximity of and
in an opposing relationship to a locus of rotation of
the transparent portions 57b of the other spool 54
loaded at the roll paper loading station 20.

When the spool 53 is loaded and rotated, the
intensity of light received by the light receiving
element 61b decreases each time a transparent
portion 57a of the spool 53 is opposed o the
optical sensor 61. Consequently, a predetermined
pulse signal is produced from the photo-sensor 61.
Meanwhile, a signal of a substantially fixed level is
produced from the other photo-sensor 62.

On the other hand, when the spool 54 is loaded
and rotated, the intensity of light received by the
light receiving element 62b decreases each time a
transparent portion 57b of the spool 54 is opposed
to the photosensor 61. Consequently, a predeter-
mined pulse signal is produced from the photo-
sensor 62 while a signal of a substantially fixed
level is produced from the photosensor 61. Accord-
ingly, a recording characteristic of thermal roll pa-
per can be identified depending upon from which
one of the photo-sensors 61 and 62 a pulse signal
is developed.

Further, the remaining amount of the thermal
roll paper can be detected by detecting the fre-
quency of such pulse signal.

It is to be noted that the transparent portions
57a and 57b could be replaced by recesses or
holes which could be optically detected by the
photo-sensors 61 and 62 or like optical elements.

It is also to be noted that, while detecting
means for the detection of a recording characteris-
tic serves also as detecting means for the detection
of a remaining amount of roll paper in most of the
embodiments and  modifications  described
hereinabove, such construction can be effective to
prevent the structure of a spool from being com-
plicated.

Further, while in the embodiments and modi-
fications described hereinabove identification of a
recording characteristic of roll paper is performed
based on a difference in distance between detect-
ing elements and an axis of a spool, means for the
identification of a gradient recording characteristic
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according to a spool for thermal print roll paper is
not limited to such specific means, and for exam-
ple, the number of detecting elements may be
differentiated for each roll paper having a different
recording characteristic.

Claims

1. A spool (2, 3, 31, 32, 36, 37, 48, 49, 53, 54)
for thermal print roll paper (9, 10), comprising:

a main hub portion (4) on which printing paper can
be rolled;

a pair of edge portions (5) integrally formed with
the main hub portion (4) by moulding synthetic
resin; and

a first engaging portion (8a, 38, 55) and a second
engaging portion (8b, 39, 56) formed on respective
ones of the edge portions (5) and to be engaged
with a pair of engaging members provided in a
printing machine, wherein the shapes of the first
engaging portion (8a, 38, 55) and the second en-
gaging portion (8b, 39, 56) are different from each
other so as to prevent erroneous installation of the
spool of thermal print roll paper into a printing
machine.

2. A spool for thermal print roll paper according
to claim 1, including a first kind of mark (7a, 33a,
34, 40a, 50a, 57a) provided on one of the edge
portions (5) of the spool to be coupled to a detec-
tor (26, 35, 47a, 51, 61) provided in a printing
machine to detect the amount of thermal print roll
paper remaining on the spool.

3. A spool for thermal print roll paper according
to claim 1 or claim 2, including a second kind of
mark (7b, 33b, 40b, 50b, 57b) provided on one of
the edge portions of the spool to be coupled to a
detector (27, 33b, 47b, 52, 62) provided in a print-
ing machine to detect characteristics of the thermal
print roll paper of the spool.

4. A spool for thermal print roll paper according
to claim 3, wherein the first kind of mark and the
second kind of mark are provided on the same
surface of one of the edge portions (5).
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