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57) ABSTRACT 

A thermal printing head has a plurality of heating resis 
tors formed on an insulating substrate with spaces of a 
predetermined width being provided between adjacent 
resistors. In another embodiment, these spaces are filled 
with intermediate layers of a material such as glass. 
With this structure, temperature distribution produced 
by the heating resistors becomes substantially flat, 
whereby the power consumption of the thermal print 
ing head can be reduced, and the thermal efficiency can 
be improved. 

16 Claims, 8 Drawing Figures 
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THERMAL PRNTING HEAD 

BACKGROUND OF THE INVENTION 

This invention relates to a thick film type thermal 
printing head which is used for a thermal printer. 

FIG. 1 is a plan view of a typical conventional thick 
film type thermal printing head and FIG. 2 is a sectional 
view as seen along line A-A in FIG. 1. In this thermal 
head, electrodes 2-1, 2-2, 2-3, . . . are arranged in a 
Zigzag manner on a substrate 1. A heating resistor is 
formed to connect the electrodes 2-1, 2-2, 2-3, . . . . 
Further, the electrodes 2-1, 2-2, 2-3, ... and the heating 
resistor 3 are covered with a protecting layer 4. The 
Substrate 1 is formed of alumina, the electrodes 2-1,2-2, 
2-3, ... are formed of gold and the heating resistor 3 are 
formed of ruthenium. The sub scanning direction (i.e., 
feeding direction of a heat-sensitive sheet) is designated 
by an arrow B in FIG. 1. 
The printing of image on a heat-sensitive sheet by the 

thernal printing head is performed as follows: The 
heat-sensitive sheet is provided to contact with the 
protecting layer 4 on the heating resistor 3, and is 
scanned in the direction designated by the arrow B. 
Then, electric current in the form of pulse is applied 
through the electrodes 2-1, 2-2, 2-3, . . . to a desired 
portion (e.g., a heating portion 3-1) of the heating resis 
tor 3, and the corresponding portion of the heat-sensi 
tive sheet is colored by Joule heat which is produced in 
the above portion of the heating resistor 3, whereby the 
image is reproduced on the heat-sensitive sheet as de 
sired. 

FIG. 3 shows a temperature distribution on the sur 
face of the heating portion 3-1 when the above portion 
of the resistor 3 is energized by the electric current 
through the electrodes 2-1 and 2-2 in the conventional 
thermal printing head. As evident from FIG. 3, the 
temperature distribution on the surface of the heating 
portion 3-1 is of cone shape with its peak at the center 
between the electrodes 2-1 and 2-2. Such temperature 
distribution is formed because of the heat dissipating 
effect through the electrodes 2-1 and 2-2. 
To color a heat-sensitive sheet, it is generally re 

quired that a thermal printing head has a predetermined 
effective coloring length. This effective coloring length 
is shown as L in FIG. 3, and depends upon the lowest 
necessary temperature T which is necessary to generate 
a color on the heat-sensitive sheet. However, the tem 
perature over the temperature T is not necessary for the 
coloring, causing the loss of electric power. The 
amount of this loss is shown by the shaded part P which 
is surrounded by the curve of the temperature distribu 
tion and the line of the lowest necessary temperature T 
in FIG. 3. Since the temperature distribution curve is 
cone shaped, the area of the shaded part P, i.e., the 
amount of loss of the electric power becomes large, 
with the result that large electric power is required to 
obtain necessary effective coloring length L, thereby 
deteriorating the efficiency of the conventional thermal 
printing head. 

Further, because of the cone shape in the temperature 
distribution, the maximum temperature Tmax in the 
heating portion is high. This generates large thermal 
stress in the heating portion of the heating resistor 3, 
which causes the heating resistor 3 to be cracked, 
thereby shortening the lifetime of the thermal printing 
head. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, an object of this invention is to provide 
a thermal printing head which can eliminate the afore 
mentioned drawbacks and disadvantages of the conven 
tional thermal printing head and by flattening the tem 
perature distribution of a heating portion thereof, 
thereby achieving high efficiency and long lifetime. 
According to this invention, a heating resistor is di 

vided into a plurality of resistor segments. With this 
structure, each of the heating resistor segments gener 
ates peak temperature at the center of the heating por 
tion, and the separating portion between the segments 
are heated almost to the peak heating temperature of the 
two heating resistor segments. In this manner, the tem 
perature distribution on the surface of the heating por 
tion becomes substantially a flat shape with the maxi 
mum temperature being suppressed, and the loss of 
electric power is accordingly reduced, whereby the 
efficiency and the lifetime of the thermal head can be 
enhanced. 
An embodiment of the invention will now be de 

scribed in detail with reference to the attached draw 
lings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
FIGS. 1 and 2 are plan and sectional views of a con 

ventional representative thick film type thermal print 
ing head; 

FIG. 3 illustrates the temperature distribution of the 
heating portion of a conventional thermal printing head; 
FIGS. 4 and 5 are plan and sectional views of an 

embodiment of a thermal printing head according to the 
present invention; 
FIG. 6 show the temperature distribution of the heat 

ing portion of the thermal printing head shown in FIG. 
5; 
FIG. 7 is a sectional view of a screen for forming a 

heating resistor of the thermal head in FIG. 5; and 
FIG. 8 is a sectional view of another embodiment of 

the thermal printing head according to the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Referring to FIGS. 4 and 5 wherein same reference 
numerals in FIGS. 1 and 2 are used to designate equal or 
equivalent parts to those in FIGS. 1 and 2, the thermal 
printing head of this embodiment of the present inven 
tion is constructed so that the heating resistor 3 is di 
vided into two resistor segments 3a and 3b. 

In this structure of the thermal printing head, each of 
the resistor segments 3a and 3b has a peak temperature 
in the heating portion, with the result that the tempera 
ture distribution on the surface of the heating portion 
substantially becomes a trapezoidal shape as shown in 
FIG. 6. In this manner, an area of the shaded part P 
which is surrounded by the curve of the temperature 
distribution and the line of the lowest necessary temper 
ature T for coloring a heat-sensitive sheet and hence the 
loss of the electric power is reduced. In other words, 
less power consumption is necessary to obtain the same 
effective coloring length L. Further, the maximum 
temperature Tmax of the heating portion becomes low, 
and thermal stress which is produced in the heating 
portion is accordingly reduced, thereby causing the 
heating portion to be less likely to be cracked. 
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FIG. 7 shows a screen mask for forming heating 
resistor segments 3a and 3b in FIG. 6 which are sepa 
rated from each other. A screen mask as shown in FIG. 
7 is formed by coating emulsions 6-1, 6-2 and 6-3 on a 
stainless steel mesh 5. The heating resistor segments 3a 
and 3b are formed by the screen mask by means of a 
screen printing machine (not shown) using a screen 
printing technique. The emulsion 6-2 is used for separat 
ing the heating resistor into two segments. 

In this embodiment of the thermal printing head, the 
temperature distribution on the surface of the heating 
portion varies depending upon the material and the 
thickness of the film of the heating resistor as well as the 
width w of the emulsion 6-2 shown in FIG. 7. The 
temperature distribution may be formed in a trapezoidal 
shape in which the center is slightly recessed as shown 
in FIG. 6 by suitably selecting the above described 
factors. 
FIG. 8 shows another embodiment of the present 

invention. In this embodiment, an intermediate layer 7 
which is formed of a glass material is arranged on the 
intermediate portion between the separated heating 
resistor segments 3a and 3b. In this embodiment, a pro 
tecting layer which covers the electrodes 2 and the 
heating resistor segments is not employed. In other 
words, the layer 7 operates as a wear resistant protect 
ing layer. In the structural advantages of this embodi 
ment, a heat-sensitive sheet is contacted directly with 
the heating resistor segments 3a, 3b since no protecting 
layer is provided, with the result that the thermal effi 
ciency of the thermal head can be further improved. 
According to the present invention as described 

above, the heating resistor is divided into two segments, 
whereby the temperature distribution curve of the heat 
ing portion in the thermal printing head is substantially 
flat. Accordingly, the loss of electric power can be 
reduced, and the maximum temperature can be de 
creased, thereby causing the heating portion not to 
create large thermal stress and therefore lengthening 
the lifetime of the thermal printing head. 
What is claimed is: 
1. A thermal printing head comprising: 
an electrode pattern formed on an insulating sub 

strate, each electrode of said electrode pattern 
being arranged in a direction perpendicular to the 
scanning direction; 

a plurality of heating resistors extending in the scan 
ning direction but spaced apart in said perpendicu 
lar direction by a predetermined width between 
adjacent ones of said resistors and connected to 
each electrode of said electrode pattern; 

a protecting layer for covering heating portions of 
said plurality of heating resistors, said portions 
extending between said adjacent electrodes of said 
electrode pattern and between said adjacent resis 
tors, whereby the temperature distribution on the 
surface of said heating portions with respect to the 
direction perpendicular to the scanning direction is 
substantially flat. 

2. A thermal printing head as claimed in claim 1, 
wherein said electrode pattern is so configured that 
adjacent electrodes are elongated in the direction oppo 
site to each other with respect to said 

heating resistors, and the number of said heating resis 
tors, connecting each adjacent electrodes, is two. 

3. A thermal printing head comprising: 
an electrode pattern formed on an insulating sub 

strate, each electrode of said electrode pattern 
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4. 
being arranged in a direction perpendicular to the 
scanning direction; 

a plurality of heating resistors extending in the scan 
ning direction but spaced apart in said perpendicu 
lar direction with spaces between adjacent ones 
being filled with intermediate layers, whereby the 
temperature distribution, bridging between adja 
cent one of said heating resistors with respect to 
the direction perpendicular to the scanning direc 
tion, is substantially flat. 

4. A thermal printing heat as claimed in claim 3, 
wherein said intermediate layers are made of glass. 

5. A thermal printing head as claimed in claim 3, 
wherein said electrode pattern is so configured that 
adjacent electrodes are elongated in the direction oppo 
site to each other with respect to said heating resistors, 
and the number of said heating resistors, connecting 
each adjacent electrodes, is two. 

6. A thick film thermal printing head comprising: 
a plurality of spaced electrodes, 
at least two closely spaced thick film heating resistors 

extending between each adjacent pair of said elec 
trodes and being connected thereto, said at least 
two heating resistors being spaced so that when 
each of said resistors is heated to a temperature just 
above the temperature T required to achieve color 
ing of a heat sensitive sheet, the temperature in the 
space intermediate said heating resistors will also 
be above said temperature T, whereby a substan 
tially flat temperature distribution over an entire 
effective coloring length L is achieved. 

7. The thermal printing head of claim 6 further in 
cluding a protecting layer substantially covering said 
heating resistors. 

8. The thermal printing head of claim 6 wherein said 
space intermediate said heating resistors is filled with an 
intermediate layer. 

9. A thermal printing head comprising: 
a plurality of electrodes spaced in a scanning direc 

tion; 
a plurality of elongated thin film heating resistors 
connected to said plurality of electrodes, the elon 
gated thin film heating resistors being closely 
spaced and dimensioned so that when portions of 
said heating resistor are electrically heated to just 
above a certain coloring temperature T, essentially 
all the space intermediate said portions also will be 
above said temperature T. 

10. The thermal printing head of claim 9 further in 
cluding a protecting layer substantially covering said 
heating resistors. 

11. The thermal printing head of claim 9 wherein the 
spaces between said heating resistors are filled with an 
intermediate layer. 

12. A thermal printing head in which the surface of 
heating portions of said printing head generates heat of 
substantially flat temperature distribution in a direction 
transverse to a scanning direction, said thermal printing 
head comprising: 

a plurality of heating resistors each formed on an 
insulating substrate and extending along said scan 
ning direction with said substantially flat tempera 
ture distribution essentially bridging the space be 
tween adjacent ones of said resistors; and 

an electrode pattern which divides said scanning 
direction each of said heating resistors into a plural 
ity of portions, for selectively supplying electricity 
to said plurality of portions. 
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13. A thermal printing head as claimed in claim 12, 15. A thermal printing head as claimed in claim 14, 
wherein said plurality of heating resistors are two heat- wherein said intermediate layers are made of glass. 

16. A thermal printing head as claimed in claim 12, 
1ng resistors. which further comprises a protecting layer for covering 

14. A thermal printing head as claimed in claim 12, 5 said plurality of heating resistors and said electrode 
which further comprises an intermediate layer being pattern. 
filled in said space between the heating resistors. 2k is k k sk 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 


