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57 ABSTRACT 
A plurality of heating resistors and their lead wires are 
formed upon a heat-resistive flexible film, and the 
flexible film is then curved and mounted upon a head 
structure in such a manner that the heating resistors 
are arrayed along a projecting edge of the head struc 
ture. 

5 Claims, 5 Drawing Figures 
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1. 

METHOD OF MAKNG PRNTING HEAD FOR 
THERMAL PRINTER 

This is a division of application Ser. No. 178,876, 
filed Sept. 9, 1971, and now United States Pat. No. 
3,715,564. 

BACKGROUND OF THE INVENTION 
This invention relates to printing heads for so-called 

thermal printers, and to methods of manufacturing 
such heads. 
A typical thermal printer includes a printing head 

which comprises a matrix of heating resistors. Printing 
is effected by exposing a heat-sensitive recording paper 
or the like to the head while passing electric current 
through selected ones of the aforementioned resistors 
so as to form on the paper a mosaic pattern or image 
of the heated resistors, e.g., a pattern constituting a let 
ter, numeral or other symbol. 
Thermal printing heads of the type described are 

commonly formed by various known micro-electronic 
techniques. Although thermal printers may advanta 
geously be used (for example) as printers of electronic 
computers, they have the drawback that these known 
processes for manufacture of printing heads are unde 
sirably complex and costly, 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an improved 
printing head for thermal printers which can overcome 
the above-described disadvantages, and a method of 
manufacturing the same, 
To this and other ends, the present invention broadly 

contemplates the provision of a printing head for ther 
mal printers wherein a plurality of heating resistors and 
their lead wires are formed upon a heat-resistive film 
and the heat-resistive film is then curved at the heating 
resistors and mounted upon a head structure. 
The invention further contemplates the provision of 

a method for manufacture of printing heads for thermal 
printers comprising the steps of forming upon a heat 
resistive film a plurality of heating resistors and their 
lead wires as by vacuum evaporation or photoetching, 
curving or bowing the film, and mounting the heat 
resistive film upon a head structure in such a manner 
that the heating resistors are disposed along a project 
ing portion of the head structure. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of a printing head em 
bodying the present invention in a particular form; 
FIG. 2 is a top view of the head of FIG. 1, illustrating 

the position of the printing head relative to a heat 
sensitive recording paper; 
FIG. 3 is a view illustrating how a numeral (three) is 

formed and recorded by the printing head of FIGS. 1 
and 2; 
FIG. 4 illustrates the pulse current wave forms to be 

applied to the printing head to form and record the nu 
meral three as shown in FIG. 3; and 
FIG. S is a view for explanation of the manufacture 

of printing head films used in the printing head shown 
in FIG. 1. 

DETALED DESCRIPTION 

In a printing head for a thermal printer in accordance 
with the present invention as illustrated in FIG. 1, a plu 
rality of thin-film heating resistors 2 and thin-film con 
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2 
ductors 3 (which serve as lead wires) are formed upon 
a surface of a heat-resistive and electrically noncon 
ductive flexible film support 1 made from (for exam 
ple) fluoroplastics, with the resistors disposed in a 
straight row (i.e., in spaced relation to each other along 
a straight line) on the film support surface. The support 
1 is bowed or curved at an appropriate radius of curva 
ture, with the row of resistors 2 disposed along the ver 
tex of the bend or curve, and is securely fixed to a head 
structure 4 made from (for example) a heat-resistive 
plastic. The thin-film conductors 3 are individually 
coupled to separate flexible cables 6 at their connec 
tions 5. The head structure 4 is tapered at 7, defining 
a projecting rectilinear edge along which the outwardly 
facing resistors 2 are arrayed, in order to ensure satis 
factory contact between the thin-film resistors 2 and a 
heat-sensitive paper, and is carried by a shaft 8 which 
is coupled to a driving mechanism (not shown). 
The relative position of the writing head with respect 

to the heat-sensitive recording paper is best shown in 
FIG. 2. That is, the heat-sensitive recording paper 9 is 
placed in close contact with the thin-film resistors 2. 
As stated, and as best shown in FIG. 1, the seven thin 

film resistors 2 are arrayed in a straight row for simulta 
neous engagement with the surface of the recording 
paper 9, and are displaced successively along the sur 
face of the paper in five steps in the direction (perpen 
dicular to the row) indicated by the arrow in FIG. 2. 
Therefore, a letter or numeral which is formed of a 
combination of (7 X 5) elementary mosaic areas may 
be printed upon the recording paper 9 as for example 
shown in FIG. 3. 

In FIG. 3, a numeral three printed in the manner de 
scribed above is illustrated. The letters L - L. 
designate the seven thin-film heating resistors 2, and 
the letters T - T5 designate the number of steps. The 
pulse wave forms applied to the thin-film heating resis 
tors 2 to print this numeral three (3) are shown in FIG. 
4. That is, the pulse current is applied to the thin-film 
resistors 21, 22, 26 and 2 at the time or step T. so that 
these thin-film resistors dissipate heat to change the 
color of the elementary areas L1, L2, La and L, in the 
column T. At the time T, the pulse currents are ap 
plied to the thin-film resistors 21 and 2 so that the color 
of the elementary mosaic areas L and L, in the column 
Ta are changed by heat. In like manner, the pulse cur 
rents shown in FIG. 4 are applied to the indicated se 
lected thin-film resistors 2 at TT and Ts so that the 
selected elementary mosaic areas change their colors. 
Thus the numeral three is printed as shown in FIG. 3. 
It is seen that any letter or numeral may be formed by 
applying the pulse currents to the selected thin-film re 
sistors 2 as they are displaced. 
Next referring to FIG. 5, the method for manufacture 

of the printing head described hereinabove in reference 
to FIG. 1 will be described. The thin-film heating resis 
tors 2 are formed in a straight row or column upon the 
heat-resistive flexible film support 1 by vacuum evapo 
ration of a nickel-chromium alloy or photo etching. In 
the similar manner the thin-film conductors 3 are 
formed for example by vacuum evaporation of gold. In 
FIG. 5 only a limited number of thin-film resistors and 
conductors 2 and 3 are shown for clarity, but it is to be 
understood that any desired number of film resistors 
and conductors may be formed. Each printing head 
pattern (four patterns are shown in FIG. 5) is cut off, 
and bowed or curved with the thin-film resistors 2 dis 



3,781,983 
3 

posed along the vertex of the curve or bend, and se 
curely fixed to the head structure as described in refer 
ence to FIGS. 1 and 2. 
The printing head for a thermal printer in accordance 

with the present invention is simple in construction and 
light in weight and is adapted for mass production be 
cause the thin-film resistors and conductors may be 
formed upon the heat-resistive film by vacuum evapo 
ration or photoetching. Thus the printing head may be 
manufactured at less cost than heads formed by proc 
esses heretofore conventionally used. 

In the embodiment described above, the thin-film re 
sistors have been described as being arrayed in one row 
or column, but it is to be understood that various varia 
tions and modifications can be effected within the 
scope of the present invention. For example, a plurality 
of printing head structures may be stacked so as to 
form and record a letter or numeral without displacing 
in step the single printing head. In this case, the head 
structures 4 are not curved or tapered (as in the em 
bodiment illustrated in FIG. 1), but are made thin with 
equal thickness and electrically insulated from each 
other. Furthermore, a plurality of printing heads capa 
ble of forming and recording a letter or numeral with 
out shifting may be arrayed so that a plurality of letters 
or numerals may be formed and recorded simulta 
neously. 
What is claimed is: 
1. A method of manufacturing printing heads for a 

thermal printer comprising the steps of 
a. forming upon a heat-resistive flexible film support 
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4 
a plurality of heating resistors and a plurality of 
lead wires respectively connected to said resistors; 

b. curving or bowing said flexible film support; and 
c. mounting said flexible film support on a head 

structure in such a manner that only said heating 
resistors are projected along said head structure. 

2. In a method of manufacturing a printing head for 
a thermal printing device, the steps of 

a. establishing a row of heating resistors and a plural 
ity of leads respectively connected to said resistors 
on a surface of a flexible film member, and 

b. mounting the flexible film member on a head 
structure having a projecting edge portion, the 
mounting step including bending the film member 
around said edge portion with said row of resistors 
exposed and coincident with the vertex of the bend 
so as to be positionable in simultaneous contact 
with a surface of a recording medium. 

3. A method according to claim 2, wherein said heat 
ing resistors and said leads are thin metallic films ad 
herent to the surface of said film member. 

4. A method according to claim 3, wherein the step 
of establishing the resistors and leads on the film mem 
ber surface comprises depositing thin metallic films on 
the surface by vacuum evaporation. 

5. A method according to claim 3, wherein the step 
of establishing the resistors and leads on the film mem 
ber surface comprises depositing thin metallic films on 
the surface by photoetching. 
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