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(57) ABSTRACT 

A method for manufacturing a liquid jet recording head 
comprises of the steps of calculating the difference betWeen 
the distance B from the ?rst heater on the element substrate 
to the cut face of the element substrate and the distance A 
from the ?rst ?oW path groove on the ceiling plate to the 
abutment reference of the ceiling plate; measuring the 
amounts of deviation in the positional precisions in the state 
Where the element substrates and the ceiling plates are 
actually positioned; Working out a correction value from the 
distributional condition of such deviations; feeding back the 
correction value for determining the corrected amount of 
retraction. Then; after the abutment reference of the ceiling 
plate is alloWed to abut upon the cut face of the element 
substrate by means of a push jig; retraction is performed by 
moving the ceiling plate by means of a retraction jig in the 
reverse direction With respect to the element substrate; hence 
positioning the ceiling plate and the element substrate. With 
the method thus arranged; it is made possible to perform 
positioning in a higher precision at loWer costs With a shorter 
tact time, thus manufacturing a highly precise and highly 
reliable liquid jet recording head. 
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METHOD FOR MANUFACTURING LIQUID JET 
RECORDING HEAD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method for 
manufacturing a liquid jet recording head used for a liquid 
jet recording apparatus or the like. More particularly, the 
invention relates to a method for manufacturing a liquid jet 
recording head Which is structured by combining an element 
substrate having an array of discharge energy generating 
elements With a ceiling plate having arrays of discharge 
ports and How path grooves. 

[0003] 2. Related Background Art 

[0004] A liquid jet recording head used for a liquid jet 
recording apparatus or the like comprises an element sub 
strate having a plurality of discharge energy generating 
elements (electrothermal converting elements, for example) 
formed at given intervals, and a ceiling plate having a 
plurality of discharge ports formed for discharging ink or 
some other liquid, as Well as a plurality of How path grooves 
conductively connected With each of the discharge ports. 
The element substrate and the ceiling plate are combined 
and bonded in a state Where the discharge energy generating 
elements, the discharge ports, and the How path grooves are 
positioned exactly. Then, the head is structured to apply 
discharge energy to liquid in each of the How path grooves 
by means of discharge energy generating elements, thus 
discharging liquid from the discharge ports as droplets to 
record prints on a recording medium. 

[0005] As shoWn in FIGS. 8A and SE, a liquid jet 
recording head of the kind comprises an element substrate 
(heater board) 51 having cut faces 51a and 51a on both ends 
thereof, Which is provided With a plurality of discharge 
energy generating elements (electrothermal transducing 
devices or heaters) 52 formed and arranged by means of 
micro-precision etching technologies and techniques on the 
element substrate at given intervals; and a ceiling plate 53 
having a plurality of discharge ports 54 formed in a given 
precision by use of laser processing or the like, as Well as a 
plurality of How path grooves 55 conductively connected 
With each of the discharge ports, and also, a common liquid 
chamber 56 and a liquid supply inlet port 57. The element 
substrate 51 and the ceiling plate 53 are ?xed by the 
application of bonding agent or by use of a spring or the like 
in a state that the respective discharge energy generating 
elements 52 on the element substrate 51, and the discharge 
ports 54 and the How path grooves 55 on the ceiling plate 53 
are positioned correspondingly, thus forming a liquid jet 
recording head. 

[0006] NoW, hoWever, When an element substrate of the 
kind is combined With the ceiling plate, the accuracy of 
micron order is required for positioning the discharge energy 
generating elements on the element substrate, and the dis 
charge ports and How path grooves of the ceiling plate. In 
this respect, there are disclosed in Japanese Patent Applica 
tion Laid-Open No. 4-171126, Japanese Patent Application 
Laid-Open No. 4-171130, and Japanese Patent Application 
Laid-Open No. 4-171163, among some others, methods for 
manufacturing an liquid jet recording head Wherein posi 
tioning is made precisely adjustable When the element 
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substrate and ceiling plate are combined. These methods for 
manufacturing a liquid jet recording head are such that at 
?rst, the positions of the discharge energy generating ele 
ments (heaters), Which should be formed on an element 
substrate (heater board), are measured by means of image 
processing or the like, and then, a ceiling plate is alloWed to 
shift onto the element substrate, and that the ceiling plate is 
subsequently moved relatively With respect to the element 
substrate, While measuring the positions of the discharge 
ports or How path grooves formed on the ceiling plate by 
means of image processing or the like, so that the positions 
of discharge ports or the How path grooves agree With those 
of the discharge energy generating elements on the element 
substrate. In this manner, the element substrate and the 
ceiling plate are arranged, and When the discharge energy 
generating elements, discharge ports, and How path grooves 
are positioned exactly in agreement With each other, the 
substrate and plate are bonded and ?xed by the application 
of a bonding agent or by use of a spring or the like. 

[0007] Also, betWeen the discharge energy generating 
elements (heaters) formed on the element substrate, there are 
arranged recessed portions, respectively, Which engage With 
the How path Walls that constitute the How path grooves of 
the ceiling plate. Then, the end face of the element substrate 
is alloWed to abut upon the reference surface Which is 
provided for the ceiling plate in advance. After that, the 
ceiling plate is caused to shift by the application of vibra 
tions. In this manner, the How path Walls of the ceiling plate 
engages With the recessed portions arranged on the element 
substrate. This method, Which is disclosed in the speci?ca 
tion of Japanese Patent Application Laid-Open No. 7-89073 
?led by the applicant hereof, makes it possible to position 
the element substrate and the ceiling plate quickly. Further, 
the applicant hereof has proposed a method Wherein an 
abutment reference is arranged in advance for the ceiling 
plate for use of its bonding With the element substrate, and 
then, after the ceiling plate has shifted onto the element 
substrate, the end face of the element substrate is caused to 
abut upon the abutment reference of the ceiling plate, hence 
making it possible to execute the positioning of the element 
substrate and ceiling plate quickly With ease. 

[0008] HoWever, each of the conventional methods for 
manufacturing a liquid jet recording head that have been 
described above still has problems yet to be solved as given 
beloW. 

[0009] In other Words, as to the method Wherein the 
positions of the discharge energy generating elements on the 
element substrate are measured by means of image process 
ing or the like, and the element substrate and the ceiling plate 
are positioned by moving them relatively, While measuring 
the positions of the discharge ports of the ceiling plate by 
means of the image processing or the like, an operation is 
needed to move the ceiling plate after the positions of the 
discharge energy generating elements on the element sub 
strate have been measured. Further, it is required to repeat 
edly measure the positions of the discharge ports of the 
ceiling plate, and move it several times until the positions of 
the discharge energy generating elements on the element 
substrate and those of the discharge ports of the ceiling plate 
agree With each other. As a result, a problem is encountered 
that the tact time should increase. Also, the positioning is 
carried out While the measurements are made by means of a 
non-contact type, such as image processing method. There 
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fore, it is inevitable that the structure of a system becomes 
complicated, resulting in higher costs, and that the time 
required for making adjustment for each part becomes 
different due to the difference in the adjustments necessi 
tated to be made by the varied precisions in Which the 
element substrates are cut. This complicated structure of the 
system may hinder balancing the line tacts, and further, may 
make it dif?cult to carry out the required positioning in a 
shorter period of time. 

[0010] Also, for the method Wherein the element substrate 
and the ceiling plate are positioned by the provision of the 
positioning recesses betWeen the plural discharge energy 
generating elements (heaters) on the element substrate or the 
method Wherein the element substrate and the ceiling plate 
are positioned by alloWing the end face of the element 
substrate to abut upon the abutment reference arranged for 
the ceiling plate, it is dif?cult to form the positioning 
recesses betWeen the discharge energy generating elements 
if the devices are arranged in high density on an element 
substrate Which is adopted for use of a highly densi?ed 
recording head, such as 600 dpi or more, although this 
method makes it possible to carry out the positioning 
quickly With ease. Also, for the method. Wherein the end 
face of the element substrate is alloWed to abut upon the 
abutment reference arranged for the ceiling plate, the posi 
tional deviation may take place betWeen the discharge 
energy generating elements on the element substrate and the 
discharge ports or the How path grooves of the ceiling plate 
depending on the precisions in Which the element substrates 
are cut. As a result, there is a problem that this method is not 
adoptable for the assembling of highly densi?ed recording 
heads, such as 600 dpi or more. 

[0011] Therefore, the present invention is designed in 
consideration of the problems yet to be solved for the 
conventional art described above. It is an object of the 
invention to provide a method for manufacturing a liquid jet 
recording head capable of carrying out positioning in a 
higher precision With a shorter tact time at loWer costs for 
the manufacture of a highly densi?ed liquid jet head having 
a higher precision and reliability. 

SUMMARY OF THE INVENTION 

[0012] In order to achieve the objective described above, 
the method of the present invention for manufacturing a 
liquid jet recording head, Which is provided With an element 
substrate having an array of discharge energy generating 
elements, and a ceiling plate having discharge ports and How 
path grooves arranged in lines, the liquid jet head being 
assembled by the element substrate and the ceiling plate 
being ?xed by the application of bonding agent or by use of 
spring or the like after positioning the discharge energy 
generating elements on the element substrate and the How 
path grooves on the ceiling plate to present a speci?c 
positional relationship, comprises the steps of measuring the 
distance from a speci?c discharge energy generating ele 
ment on the element substrate to the end face of the element 
substrate in the arrangement direction of discharge energy 
generating elements, and calculating the difference betWeen 
the measured distance and the distance set in advance for the 
ceiling plate; of overlaying the element substrate and the 
ceiling plate, and enabling the abutment reference of the 
ceiling plate in the arrangement direction of the How path 
grooves to abut upon the end face of the element substrate; 
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and of moving relatively for retraction the end face of the 
element substrate in abutment With the abutment reference 
of the ceiling plate in the direction in Which the end face 
parts from the abutment reference in accordance With the 
result of calculation obtained in the calculating step, hence 
the element substrate and the ceiling plate being positioned 
and assembled. 

[0013] Also, the method of the present invention for 
manufacturing a liquid jet recording head, Which is provided 
With an element substrate having an array of discharge 
energy generating elements, and a ceiling plate having 
discharge ports and How path grooves arranged in lines, the 
liquid jet head being assembled by the element substrate and 
the ceiling plate being ?Xed by the application of bonding 
agent or by use of spring or the like after positioning the 
discharge energy generating elements on the element sub 
strate and the How path grooves on the ceiling plate to 
present a speci?c positional relationship, comprises the steps 
of measuring the distance from a speci?c discharge energy 
generating element on the element substrate to the end face 
of the element substrate in the arrangement direction of 
discharge energy generating elements, and calculating the 
difference betWeen the measured distance and the distance 
set in advance for the ceiling plate; of overlaying the element 
substrate and the ceiling plate, and enabling the abutment 
reference of the ceiling plate in the arrangement direction of 
the How path grooves to abut upon the end face of the 
element substrate; and of moving relatively for retraction the 
end face of the element substrate in abutment With the 
abutment reference of the ceiling plate in the direction in 
Which the end face parts from the abutment reference in 
accordance With the result of calculation obtained in the 
calculating step and the correction value calculated in con 
sideration of the compression resulting from the abutment, 
the positional deviation, and some others, hence the element 
substrate and the ceiling plate being positioned and 
assembled. 

[0014] NoW, for the method of the present invention for 
manufacturing a liquid jet recording head, it is preferable 
that the distance set in advance for the ceiling plate is the 
distance from a speci?c ?oW path groove or discharge port 
corresponding to the speci?c discharge energy generating 
element on the element substrate to the abutment reference 
in the arrangement direction of the How path grooves. 

[0015] Also, it is preferable for the method of the present 
invention for manufacturing a liquid jet recording head to 
calculate a correction value in consideration of the compres 
sion resulting from the abutment, the positional deviation, 
and some others from the distribution of measured values of 
the element substrates and ceiling plates after positioning 
and ?Xing the element substrates and ceiling plates, and feed 
back such correction value for determining the amount of 
retraction. 

[0016] Further, it is preferable for the method of the 
present invention for manufacturing a liquid jet recording 
head that the correction value calculated in consideration of 
the compression resulting from the abutment, the positional 
deviation, and some others is obtained in accordance With 
the result of calculation on the basis of a ?rst distance from 
a speci?c discharge energy generating element on the ele 
ment substrate to the end face of the element substrate and 
the distance set in advance for the ceiling plate by overlaying 
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the element substrate and the ceiling plate, and subsequently, 
enabling the end face of the element substrate and the 
abutment reference of the ceiling plate in the arrangement 
direction of How path grooves to abut upon each other, and 
then, after the ceiling plate and the element substrate are 
positioned and ?xed by moving relatively the end face of the 
element substrate and the abutment reference of the ceiling 
plate in the direction in Which the end face and reference part 
from each other, the distance from the end face of the 
element substrate to a speci?c ?oW path groove is measured 
to calculate the positional precision betWeen the measured 
value and the ?rst distance, and a correction value is Worked 
out from the distribution of the positional precisions, and fed 
back to correct the result of calculation for determining the 
restoring amount of abutment. 

[0017] Also, it may be possible to structure the method of 
the present invention for manufacturing a liquid jet record 
ing head so that the position of the push jig for compressing 
the ceiling plate or the element substrate is measured and 
stored When the end face of the element substrate abuts upon 
the abutment reference of the ceiling plate; the position of 
the push jig is continuously measured When the end face of 
the element substrate is moved relatively in the direction in 
Which the face parts from the abutment reference of the 
ceiling plate, and the retraction movement is suspended 
When the difference betWeen the measured position of the 
push jig and the stored measurement becomes identical to a 
speci?c amount of retraction or to a value close thereto. 
Also, it may be possible to arrange the structure of the 
method of the present invention so that a load sensor is 
provided for the retraction jig for performing retraction 
When the end face of the element substrate is moved 
relatively in the direction in Which the face parts from the 
abutment reference of the ceiling plate after the face abuts 
upon the abutment reference; and the load sensor is con 
tinuously read to perform retraction by restoring the retrac 
tion jig in a distance substantially equal to a speci?c amount 
of retraction from the point indicating the change of load to 
present the increase more than the speci?c amount. 

[0018] Further, it may be possible to arrange the structure 
of the method of the present invention for manufacturing a 
liquid jet recording head so that the ceiling plate is ?Xed, the 
element substrate moves onto the ceiling plate, and the 
element substrate abuts upon the abutment reference of the 
ceiling plate, and then, retraction is performed or that the 
element substrate is ?Xed, the ceiling plate moves onto the 
element substrate, and the abutment reference of the ceiling 
plate abuts upon the element substrate, and then, retraction 
is performed. 

[0019] Also, it is preference for the method of the present 
invention for manufacturing a liquid jet recording head that 
the discharge energy generating elements are electrothermal 
transducing devices. 

[0020] In accordance With the present invention, the 
method for manufacturing a liquid jet recording head makes 
it possible to combine an element substrate and a ceiling 
plate so that the discharge energy generating elements on the 
element substrate and the How path grooves on the ceiling 
plate present a speci?c positional relationship, thus ?Xing 
them by the application of bonding agent or the like to 
assemble a liquid jet recording head. In this method, the 
distance is measured from a speci?c discharge energy gen 
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erating element on the element substrate to the end face of 
the element substrate in the arrangement direction of dis 
charge energy generating elements, and calculating the 
difference betWeen the measured distance and the distance 
set in advance for the ceiling plate; the element substrate and 
the ceiling plate are overlaid to enable the abutment refer 
ence of the ceiling plate in the arrangement direction of the 
How path grooves to abut upon the end face of the element 
substrate; and the end face of the element substrate in 
abutment With the abutment reference of the ceiling plate is 
moved relatively for retraction in the direction in Which the 
end face parts from the abutment reference in accordance 
With the result of calculation obtained in the calculating. 
Then, after the abutment reference of the ceiling plate abuts 
upon the end face of the element substrate by means of the 
push jig, the element substrate is moved for positioning by 
means of the retraction jig from that position in the direction 
in Which it parts from the abutment reference of the ceiling 
plate in an amount equal to the difference betWeen the 
distance from the abutment reference of the ceiling plate to 
a speci?c discharge port or How path groove, and the 
distance from the end face of the element substrate to a 
speci?c discharge energy device. In this manner, positioning 
becomes possible at loWer costs in a shorter tact time and in 
a higher precision, hence manufacturing a highly reliable 
and highly densi?ed liquid jet recording head. 

[0021] Also, in accordance With the method of the present 
invention for manufacturing a liquid jet recording head, it is 
possible to measure the deviations of positional precisions in 
the state after positioning is actually made by the retraction 
on the basis of the result of calculation in the calculation step 
When moving the end face of the element substrate that abuts 
upon the abutment reference of the ceiling plate in the 
direction in Which it parts from the abutment reference. Then 
a correction value is Worked out for the amount of retraction 
from the distributional condition of such amounts of devia 
tion. This correction value is fed back for determining the 
corrected amount of restoration. In accordance With the 
restoring amount thus corrected, positioning is performed in 
a higher precision at loWer costs and in a shorter tact time, 
hence making it possible to manufacture a highly reliable 
and highly densi?ed liquid jet recording head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1A is a front vieW Which schematically shoWs 
a ceiling plate that constitutes a liquid jet recording head. 

[0023] FIG. 1B is a plan vieW Which schematically shoWs 
an element substrate that also constitutes the liquid jet 
recording head. 

[0024] FIGS. 2A, 2B and 2C are vieWs Which illustrate 
each step of the sequential positioning in accordance With 
one embodiment of the method of the present invention for 
manufacturing a liquid jet recording head. 

[0025] FIGS. 3A, 3B and 3C are vieWs Which illustrate 
each step of the sequential positioning in accordance With 
another embodiment of the method of the present invention 
for manufacturing a liquid jet recording head. 

[0026] FIG. 4 is a partially enlarged vieW Which shoWs the 
state Where the abutment reference is compressed When the 
cut face of an element substrate abuts upon the abutment 
reference. 
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[0027] FIG. 5 is a partially enlarged vieW Which shows 
that state Where the abutment reference moves from the state 
represented in FIG. 4 in an amount of usual restoration. 

[0028] FIG. 6 is a vieW Which shoWs the distribution of 
positioning accuracy to be used for determining the correc 
tion value obtainable from the distributional condition of 
positioning precisions of the ceiling plate and element 
substrate ?xed in the state represented in FIG. 5. 

[0029] FIGS. 7A, 7B and 7C are vieWs Which illustrate 
each step of the sequential positioning in accordance With 
still another embodiment of the method of the present 
invention for manufacturing a liquid jet recording head. 

[0030] FIG. 8A is an exploded perspective vieW Which 
schematically shoWs the structure of a liquid jet recording 
head. 

[0031] FIG. 8B is a cross-sectional vieW schematically 
shoWing the structure of the liquid jet recording head 
represented in FIG. 8A. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] In conjunction With the accompanying draWings, 
the description Will be made of the embodiments in accor 
dance With the present invention. 

[0033] FIG. 1A is a front vieW Which schematically shoWs 
a ceiling plate that constitutes a liquid jet recording head. 
FIG. 1B is a plan vieW Which also schematically shoWs an 
element substrate that constitutes the liquid jet recording 
head. 

[0034] In FIG. 1A, there are formed for a ceiling plate 10, 
a plurality of How path grooves 11a, 11b, 11c, and (in FIG. 
1A, it is assumed that the How path groove in the rightmost 
position is de?ned as the ?rst ?oW path groove 11a), and a 
plurality of discharge ports 12a, 12b, 12c, and . . . (it is 
assumed that the discharge port in the rightmost position is 
de?ned as the ?rst discharge port 12a). On the location 
Where the ?rst ?oW path groove 11a and the ?rst discharge 
port 12a are adjacent to each other, the abutment reference 
13 is formed to regulate the position of the element substrate 
20 by alloWing it to abut upon this reference. Then, of both 
side faces of the ceiling plate 10, the face on the abutment 
reference 13 side is designated by a numeral 14, and the 
other face, 15. The distance A from the center of the ?rst 
?oW path groove 11a or the ?rst discharge port 12a to the 
abutment reference 13 is determined by a designed value, 
and the precision of manufacture is less than approximately 
:2 pm. 

[0035] In the meantime, there are formed on the element 
substrate 20, a plurality of discharge energy generating 
elements (hereinafter, referred to simply as heaters) 21a, 
21b, 21c, and . . . (in FIG. 1B, it is assumed that the heater 
in the rightmost position is de?ned as the ?rst heater 21a). 
On both cut faces 22 and 23, the cut face on the ?rst heater 
side is designated by a reference numeral 22. Then, the 
distance B from the cut face 22 on the ?rst heater side to the 
center of the ?rst heater 21a on the element substrate 20 is 
varied Within a range of 10 pm per element substrate 
depending on the precisions in Which the element substrates 
20 are cut and separated from a Wafer. This distance B can 
be measured individually by a method such as an image 
processing. 
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[0036] NoW, the description Will be made of the position 
ing and assembling procedures of the ceiling plate 10 and the 
element substrate 20. FIGS. 2A to 2C are vieWs Which 
illustrate each step of the sequential positioning in accor 
dance With one embodiment of the method of the present 
invention for manufacturing a liquid jet recording head. 

[0037] At ?rst, the distance B from the center of the ?rst 
heater 21a on the element substrate 20 to the cut face 22 on 
the ?rst heater side is measured individually by means of the 
image processing or the like. Then, the difference C (=A-B) 
betWeen the distance B thus measured and the distance A 
from the center of the ?rst ?oW path groove 11a (or the ?rst 
discharge port 12a), Which has been set as a designed value, 
is calculated in order to record this difference C as the data 
of the element substrate 20. 

[0038] Then, as shoWn in FIG. 2A, the ceiling plate 10 
moves onto the element substrate 20. At this juncture, the 
positional relationship betWeen the ceiling plate 10 and the 
element substrate 20 is such that the cut face 22 of the 
element substrate 20 is set in a position apart from the 
abutment reference 13 of the ceiling plate by approximately 
0.1 to 0.2 mm (distance D in FIG. 2A). This arrangement is 
necessary because of the need for the element substrate 20 
should be located inside the abutment reference 13 of the 
ceiling plate 10 perfectly When the ceiling plate 10 moves 
onto the element substrate 20, and also, because the accu 
racy required for the movement of such members as carrier 
?ngers should be considered When used for carrying and 
placing the ceiling plate 10. 

[0039] After that, as shoWn in FIG. 2B, the side face 14 
of the ceiling plate 10 is compressed by use of a push jig 31 
arranged for compressing the side face 14 of the ceiling plate 
10 on the abutment reference side. Thus, the abutment 
reference 13 of the ceiling plate 10 is pressed until it abuts 
upon the cut face 22 of the element substrate 20 on the ?rst 
heater side. In this respect, the structure is arranged so that 
the position of the push jig 31 is measured by means of a 
positional sensor (not shoWn). Then, in the state Where the 
abutment reference 13 abuts upon the cut face 22 as shoWn 
in FIG. 2B, the position of the push jig 31 at F is measured 
and stored. 

[0040] In this state, if the distance B from the ?rst heater 
21a on the element substrate 20 to the cut face 22 is equal 
to the distance A from the ?rst ?oW path groove 11a of the 
ceiling plate 10, the difference C (=A-B) is Zero. Thus, the 
positions of heaters 21s (21a, 21b, and . . . ) and those of the 
How path grooves 11s (11a, 11b, and . . . ) are in agreement 
to make it possible to obtain a recording head having 
excellent discharge characteristics. Usually, hoWever, the 
distance B from the ?rst heater 21a on the element substrate 
20 to the cut face 22 varies in an amount of :10 pm per 
element substrate depending on the precisions in Which the 
substrates are cut. As a result, it is extremely rare that the 
distances A and B are identical. It requires an extremely 
dif?cult operation to bring the distance A and distance B to 
be perfectly in agreement With each other. 

[0041] NoW, therefore, in accordance With the present 
embodiment, the distance B from the center of the ?rst 
heater 21a to the cut face 22 is measured for each of the 
element substrates 20, at the same time, calculating the 
difference C (=A-B) betWeen the distance A of the ceiling 
plate, Which is set in advance, and the distance B. Then, 



US 2001/0051838 A1 

using the difference C to be recorded as the data of each 
element substrate 20, the correction is made for the posi 
tional relationship betWeen the element substrate 20 and the 
ceiling 10. 

[0042] As shoWn in FIG. 2C, by means of the retraction 
jig 32 Which is arranged correspondingly on the side oppo 
site to the side Where the push jig 31 is arranged, the ceiling 
plate 10 moves so that the abutment reference 13 of the 
ceiling plate returns in the direction apart from the cut face 
22 by a distance of the difference C (=A-B) from the state 
Where the abutment reference 13 of the ceiling plate 10 abuts 
upon the cut face 22 of the element substrate on the ?rst 
heater side. The position of the push jig 31 is continuously 
measured by a positioning sensor (not shoWn) When the 
retraction jig 32 operates. Then, until the push jig 31 reaches 
the position of <F—C>, the retraction jig is in operation to 
move the ceiling plate 10 accordingly. For example, the 
amount of movement of the push jig 31 is measured by 
means of the positioning sensor, and When such amount of 
movement becomes equal to the distance C or arrives at a 
value close to the distance C, the operation of the retraction 
jig 32 is suspended. In this manner, it is possible to bring the 
positions of the How path grooves 11s of the ceiling plate 10 
and heater 21s on the element substrate 20 to be in agree 
ment With each other. Here, it is preferable to arrange the 
structure so that the push jig 31 is provided With spring 
capability to be movable in accordance With the amount of 
compression eXerted by the retraction jig 32. 

[0043] In accordance With the embodiment described 
above, When the ceiling plate 10 moves to enable the 
abutment reference 13 of the ceiling plate 10 to shift in the 
direction apart from the cut face 22 of the element substrate 
20, the position of the push jig 31 is detected by the 
positional sensor in order to control the amount of such 
movement. Thus, the amount of the movement is determined 
as described above. HoWever, it may be possible to provide 
a load sensor (not shoWn) for the retraction jig 32 that 
enables the ceiling plate 10 to move so that the abutment 
reference 13 of the ceiling plate 10 is retracted in the 
direction apart from the cut face 22 of the element substrate 
20. This load sensor should be capable of detecting changes 
in the load Which may increase greatly When the retraction 
jig 32 is in contact With the side face 15 of the ceiling plate 
10. Here, the structure is arranged to control the amount of 
the movement by means of such load sensor. In other Words, 
When the ceiling plate 10 moves so that the abutment 
reference 13 of the ceiling plate 10 shifts from the state 
Where it abuts upon the cut face 22 of the element substrate 
20 in the direction in Which it parts from the cut face 22, the 
retraction jig 32 is actuated to operate. HoWever, With the 
additional provision of a load sensor (not shoWn) for the 
retraction jig 32, changes in the load on the retraction jig 32 
are continuously detected to make it possible to sense the 
position Where the load increases more than a given amount 
due to the contact With the side face 15 of the ceiling plate 
10 as the retraction jig 32 moves. Then, With this position as 
a reference, the retraction jig 32 shifts from it in an amount 
equal to the difference C of the distance Which has been 
calculated in advance. In this Way, the amount of such 
movement is controlled as described above. 

[0044] In accordance With the present embodiment, it is 
necessary to measure the distance B from the center of the 
?rst heater 21a on the element substrate 20 to the cut face 22 
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before moving the ceiling plate 10 onto the element sub 
strate 20 as described earlier, but it may be possible to 
separate the measurement of the element substrate 20 from 
the steps to folloW in order to avoid any in?uence that may 
be eXerted on the positioning precision even if the position 
of the element substrate 20 should change in the steps in the 
folloWing process. In other Words, the distance B from the 
?rst heater 21a on the element substrate 20 to the cut face 22 
is measured at ?rst. Then, the data on such measurement and 
the data on the calculation of the distance A set for the 
ceiling plate 10 in advance are prepared for each of the 
element substrate. Each of them can be carried to the neXt 
processing station With the calculation data and some others. 
In this manner, it becomes possible to separate the measure 
ment and calculation processes from the steps that should be 
taken in the neXt process. 

[0045] Also, as described above, the element substrate 20 
is ?xed, While the ceiling plate 10 is made movable, and 
then, the movement of the ceiling plate is adjusted by means 
of the push jig 31 and the retraction jig 32. HoWever, as 
shoWn in FIGS. 3A to 3C, it is also possible to position the 
element substrate and the ceiling plate in good precision in 
such a manner that after the element substrate 20 moves onto 
the ?Xed ceiling plate 10, the push jig 31 and the retraction 
jig 32 are arranged to confront the cut faces 23 and 22 of the 
element substrate 20, respectively, and that by means of 
these jigs, the element substrate 20 is alloWed to move 
relatively by use of the technique described earlier With 
respect to the ceiling plate 10. 

[0046] NoW, in accordance With the embodiment 
described in conjunction With FIGS. 2A to 2C and 3A to 3C, 
the positioning precision is enhanced even With the varied 
cutting precisions of the element substrates being taken into 
consideration, and the positioning can be made quickly With 
ease. HoWever, for the liquid jet recording head Whose 
assembling has been eXecuted after retraction is processed 
on the basis of the amount of retraction obtained by calcu 
lation, there are some cases Where deviation may take place 
betWeen the positions of the heaters on the element substrate 
and the How path grooves (or discharge ports) of the ceiling 
plate. 
[0047] Therefore, the inventor et al hereof have further 
studied the method assiduously. As a result, it is found that 
the deviation in the positions of the ceiling plate and element 
substrate may occur for the reasons given beloW When 
applying the positioning technique Which is based on the 
abutment and retraction as described above. 

[0048] In other Words, (1) as shoWn in FIG. 4, the 
abutment reference 13 of the ceiling plate 10 is compressed 
When it abuts upon the cut face 22 of the element substrate 
20 due to its function and structure, as Well as due to its 
con?guration and material. Then, the position of the abut 
ment reference tends to be deviated inevitably by the com 
pressed amount 6 at that time. As a result, the position that 
has retracted by the application of the restoring amount C 
(=A-B) should also be deviated by the compressed amount 
6. 

[0049] (2) The mechanism, such as jigs or the like, Which 
is used for compression and retraction brings about a posi 
tional deviation of a constant amount due to the backlash, 
rigidness, or some other factors genuine to such mechanism. 

[0050] (3) The numerical value used for the calculation to 
obtain the amount of restoration is usually acquired by 
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means of measurement as described earlier. However, there 
is a possibility that such measured value varies in certain 
tendency depending on the methods of measurement. 

[0051] NoW, it is found that the positions of the ceiling 
plate and element substrate are caused to deviate from a 
given position in certain tendency for the reasons described 
in the preceding paragraphs When the ceiling plate and 
element substrate are positioned subsequent to the retraction 
performed on the basis of the amount of retraction that has 
been obtained by calculation. Therefore, if such deviation is 
controlled and eliminated, it is possible to enhance the 
positioning precision greatly. To this end, a correction value 
is obtained from the distributional condition of the devia 
tions that occur in certain tendency at each time When the 
ceiling plate and element substrate are positioned, and then, 
the correction value thus obtained is adopted for correcting 
the amount of restoration. 

[0052] NoW, in accordance With another embodiment of 
the method of the present invention for manufacturing a 
liquid jet head, the positioning precision can be enhanced 
greatly by correcting the amount of retraction using the 
correction value to be obtained from the distributional 
condition of deviations at each time When the ceiling plate 
and element substrate are positioned, hence eliminating the 
positional deviation betWeen the ceiling plate and element 
substrate. With reference to FIGS. 4 to 7C, the description 
Will be made of the present embodiment. As to the positional 
deviation resulting from the abutment and restoration, a 
method for calculating the correction value Will be described 
at ?rst. 

[0053] When the cut face 22 of the element substrate 20 
and the abutment reference 13 of the ceiling plate 10 abut 
upon each other, the element substrate 20 and the ceiling 
plate 10 are in contact in a state that the abutment reference 
13 of the ceiling plate 10 is compressed as shoWn in FIG. 
4. Retraction is conducted from this state by the amount of 
retraction C (=A-B) to be obtained by the calculation 
described earlier. This state is illustrated in FIG. 5. After the 
element substrate and the ceiling plate are positioned and 
?xed by means of such abutment and restoration, the dis 
tance J betWeen the cut face 22 of the element substrate 20 
on the ?rst heater side and the ?rst ?oW path groove 11a is 
measured to obtain the difference (B-J) betWeen the dis 
tance J thus measured and the distance B betWeen the ?rst 
heater 21a and the cut face 22, Which is measured in advance 
for the element substrate 20. This difference (B-J) is the 
positional deviation, namely, the positional precision, Which 
corresponds to the compressed amount 6 of the abutment 
reference 13, the errors due to the characteristics of the 
mechanism, such as a push jig, the amount of deviation 
resulting from the measurement method, or the like. Then, 
the measurement of the distance J is carried out a number of 
Works that should be good enough for determining the 
tendency of the positional precision, and the distribution of 
the positional precisions (B-J) is examined (see FIG. 6). 
Thus, the bias E of the mean value of the distributed 
positional precisions (B-J) is adopted as a correction value. 

[0054] The correction value E thus calculated is added to 
the usual restoring value C Which is described earlier. This 
value (C+E) is de?ned as a corrected amount of restoration. 
With the corrected restoring value (C+E), the retraction is 
executed as shoWn in FIGS. 7A to 7C. In other Words, the 
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ceiling plate 10 moves onto the element substrate 20 in the 
same manner as described in conjunction With FIGS. 2A to 
2C, and then, the side face 14 of the ceiling plate 10 on the 
reference side is compressed by means of the push jig 31 
until the abutment reference 13 of the ceiling plate 10 abuts 
upon the cut face 22 of the element substrate 20 on the ?rst 
heater 21a side. After that, the difference C (=A-B) is 
calculated from the distance A of the ceiling plate 10 Which 
is set in advance, and the distance B obtained in advance by 
measurement per element substrate 20. Then, the correction 
value E, Which is determined in advance from the distribu 
tion of the positional precisions on the basis of the measured 
values With respect to the actual positional deviations 
betWeen the element substrates and ceiling plates Which 
have been positioned and ?xed, is added to the difference C 
to obtain the corrected amount of retraction (C+E). By this 
amount, the ceiling plate 10 moves by means of the retrac 
tion jig 32 in the direction in Which the contact face of the 
ceiling plate 10 parts from the cut face 22 of the element 
substrate 20 on the ?rst heater side. With such correction of 
the restoring value C, it becomes possible to position the 
How path grooves 11 of the ceiling plate 10 and heaters 21 
on the element substrate 20 in good precision. Thus, in this 
state, the ceiling plate 10 and the element substrate 20 are 
bonded and ?xed by the application of bonding agent or by 
use of spring or the like for the formation of a liquid jet 
recording head. In this respect, When retraction is made by 
means of the retraction jig 32 only by the corrected amount 
of retraction (C+E), such amount of movement is controlled 
by a method for detecting the positions of the push jig by use 
of a positioning sensor or controlled by use of a load sensor 
additionally provided for the retraction jig, among some 
other methods of detection. 

[0055] As described above, in accordance With the present 
embodiment, When the element substrate and ceiling plate 
are positioned by means of abutting and returning, the 
positional deviation takes place in a certain tendency 
depending on the functions, con?gurations, methods of 
measurement, or the like. Therefore, the deviated amounts of 
the positional precision are measured after actual positioning 
and ?xation. Then, from the distributional condition of such 
amounts of deviation, the correction value is obtained and 
fed back in order to determine the corrected amount of 
restoration. In this Way, it becomes possible to position the 
element substrate and ceiling plate in a higher precision. 

[0056] Also, there is knoWn a method of positioning by 
means of the positioning feed back Which uses an image 
processing apparatus. HoWever, this method not only needs 
the provision of an expensive image processing apparatus, 
but also, requires an expended tact time due to the necessity 
of image processing feed back per Work. Here, the method 
of the present embodiment makes it possible to implement 
positioning at loWer costs in a shorter tact time. 

[0057] Also, in accordance With the present embodiment 
described above, the element substrate 20 is ?xed, While the 
ceiling plate 10 is made movable. Then, the movement of the 
ceiling plate 10 is adjusted by means of the push jig 31 and 
the retraction jig 32. HoWever, as shoWn in FIGS. 3A to 3C, 
after the element substrate 20 moves onto the ?xed ceiling 
plate 10, the push jig 31 and the retraction jig 32 are 
arranged to be in contact With both cut faces of the element 
substrate 20, respectively. Then, the arrangement is made so 
that the element substrate 20 moves relatively With respect 



US 2001/0051838 A1 

to the ceiling plate 10 by use of the push jig 31 and retraction 
jig 32. In this Way, it also becomes possible to position the 
element substrate and ceiling plate in a higher precision. 

[0058] Also, among the liquid jet recording methods, the 
present invention demonstrates excellent effects particularly 
When it is applied to a recording head and a recording 
apparatus of the so-called ink jet recording type that per 
forms recording With the formation of ?ying droplets by the 
utiliZation of thermal energy. 

[0059] Regarding the typical structure and operational 
principle of the ink jet method, it is preferable for the present 
invention to adopt those Which can be implemented using 
the fundamental principle disclosed in the speci?cations of 
US. Patent Nos. 4,723,129 and 4,740,796, for example. This 
method is applicable to the so-called on-demand type 
recording system and a continuous type recording system as 
Well. 

[0060] To brie?y describe this recording method, dis 
charge signals are supplied from a driving circuit to elec 
trothermal transducing elements, Which serve as discharge 
energy generating elements, disposed on a liquid (ink) 
retaining sheet or liquid path. In other Words, in accordance 
With recording information, at least one driving signal is 
given in order to provide recording liquid (ink) With a rapid 
temperature rise so that ?lm boiling phenomenon, Which is 
beyond nuclear boiling phenomenon, is created in the liquid, 
thus generating thermal energy to cause ?lm boiling on the 
thermoactive surface of the recording head. Since an air 
bubble can be formed from the recording liquid (ink) by 
means of the driving signal given to an electrothermal 
transducing element one to one, this method is effective 
particularly for the on-demand type recording method. By 
the development and contraction of the bubble, the liquid 
(ink) is discharged through a discharge port to produce at 
least one droplet. The driving signal is more preferably in the 
form of pulses because the development and contraction of 
the bubble can be effectuated instantaneously and appropri 
ately. The liquid (ink) is discharged With quicker response. 
The driving signal in the form of pulses is preferably such 
as disclosed in the speci?cations of Us. Patent Nos. 4,463, 
359 and 4,345,262. In this respect, the temperature increas 
ing rate of the thermoactive surface is preferably such as 
disclosed in the speci?cation of Us. Pat. No. 4,313,124 for 
an excellent recording in a better condition. 

[0061] The present invention is applicable to the structure 
of the recording head shoWn in each of the above-mentioned 
speci?cations Wherein the structure is arranged to combine 
the discharging ports, liquid ?oW paths, and the electrother 
mal transducing elements (linear type liquid ?oW paths or 
right-angled liquid ?oW paths). Besides, it is equally and 
effectively applicable to the structure such as disclosed in the 
speci?cations of US. Patent Nos. 4,558,333 and 4,459,600 
in Which the thermal activation portions are arranged in a 
curved area. 

[0062] In addition, the present invention is effectively 
applicable to the structure disclosed in Japanese Patent 
Application Laid-Open No. 59-123670 Wherein a common 
slit is used as the discharging ports for plural electrothermal 
transducing elements, and to the structure disclosed in 
Japanese Patent Application Laid-Open No. 59-138461 
Wherein an aperture for absorbing pressure Wave of the 
thermal energy is formed corresponding to the discharge 
ports. 
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[0063] Further, as a recording head for Which the present 
invention can be utiliZed effectively, there is the full-line 
type recording head Whose length corresponds to the maxi 
mum Width of a recording medium recordable by such 
recording apparatus. For the full-line type recording head, it 
may be possible to adopt either a structure Whereby to satisfy 
the required length by combining a plurality of recording 
heads or a structure arranged by one recording head inte 
grally formed. 

[0064] In addition, the present invention is effectively 
applicable to an exchangeable recording head of a chip type 
that can be electrically connected With the apparatus main 
body, the ink supply therefor being made possible from the 
apparatus main body, When mounted on the apparatus main 
body or to the use of a cartridge type recording head 
provided integrally for the recording head itself. 

[0065] Also, it is preferable to additionally provide a 
recording head With recovery means and preliminarily aux 
iliary means because these additional means Will contribute 
to making the effectiveness of a recording apparatus more 
stabiliZed. To name them speci?cally, these are capping 
means, cleaning means, suction or compression means, 
preheating means such as electrothermal transducing ele 
ments or heating elements other than such transducing 
elements or the combination of those types of elements, and 
a predischarge means for performing discharge other than 
the regular discharge With respect to the recording head. 

[0066] Further, as the recording modes of a recording 
apparatus, the present invention is not only applicable to a 
recording mode in Which only one main color such as black 
is used for recording, but also, the invention is extremely 
effective in applying it to an apparatus having plural record 
ing heads provided for use of at least one of multiple colors 
prepared by difference colors or a full-color prepared by 
mixing colors, irrespective of Whether the recording heads 
are integrally structured or structured by a combination of 
plural recording heads. 

[0067] In the embodiments of the present invention 
described above, While the ink has been described as liquid, 
it may be an ink material Which is solidi?ed beloW the room 
temperature but soften or lique?ed at the room temperature 
or soften or lique?ed Within a temperature range of the 
temperature adjustment generally practiced for an ink jet 
recording, that is, not loWer than 30° C. but not higher than 
70° C. In other Words, it should be good enough if only ink 
is lique?ed at the time of giving recording signals for use. In 
addition, While positively preventing the temperature rise 
due to thermal energy by the use of such energy as an energy 
to be consumed for changing states of ink from solid to 
liquid, or by the use of the ink Which Will be solidi?ed When 
left intact for the purpose of preventing the ink from being 
evaporated, it may be possible to adopt for the present 
invention the use of an ink having a nature of being lique?ed 
only by the application of thermal energy, such as an ink 
capable of being discharged as ink liquid by enabling itself 
to be lique?ed anyWay When the thermal energy is given in 
accordance With recording signals, and an ink Which Will 
have already begun solidifying itself by the time it reaches 
a recording medium. In such a case, it may be possible to 
retain ink in the form of liquid or solid in the recesses or 
through holes of a porous sheet such as disclosed in Japanese 
Patent Application Laid-Open No. 54-56847 or 60-71260 in 
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order to enable the ink to face the electrothermal transducing 
elements. In the present invention, the most effective method 
for the various kinds of ink mentioned above is the one that 
enables the ?lm boiling method to be effectuated as 
described above. 

[0068] Furthermore, as the mode of the recording appa 
ratus of the present invention, it may be possible to adopt a 
copying apparatus combined With a reader, in addition to the 
image output terminal for a computer or other information 
processing apparatus. Also, it may be possible to adopt a 
mode of a facsimile equipment provided With transmitting 
and receiving functions. 

[0069] As described above, in accordance With the present 
invention, the abutment on the abutment reference and the 
retraction based upon the result of calculation are performed 
When positioning the ceiling plate and the element substrate. 
Then, When effectuating the restoration, a correction value is 
added to the amount of restoration, hence the retraction is 
performed in accordance such corrected amount of restora 
tion. As a result, positioning is performed in a higher 
precision. Hence, the ceiling plate and the element substrate 
are positioned in an enhanced precision at loWer costs With 
a shorter tact time, and further, it is made possible to attain 
the manufacture of a highly precise and highly densi?ed 
liquid jet recording head. 

What is claimed is: 
1. Amethod for manufacturing a liquid jet recording head 

provided With an element substrate having an array of 
discharge energy generating elements, and a ceiling plate 
having discharge ports and How path grooves arranged in 
lines, said liquid jet head being assembled by said element 
substrate and said ceiling plate being ?xed by the application 
of bonding agent or by use of spring or the like after 
positioning the discharge energy generating elements on 
said element substrate and the How path grooves on said 
ceiling plate to present a speci?c positional relationship, 
comprising the folloWing steps of: 

measuring the distance from a speci?c discharge energy 
generating element on said element substrate to the end 
face of the element substrate in the arrangement direc 
tion of discharge energy generating elements, and cal 
culating the difference betWeen the measured distance 
and the distance set in advance for said ceiling plate; 

overlaying said element substrate and said ceiling plate, 
and enabling the abutment reference of said ceiling 
plate in the arrangement direction of the How path 
grooves to abut upon the end face of said element 
substrate; and 

moving relatively for retraction the end face of said 
element substrate in abutment With the abutment ref 
erence of said ceiling plate in the direction in Which 
said end face parts from said abutment reference in 
accordance With the result of calculation obtained in 
said calculating step, and 

said element substrate and said ceiling plate being posi 
tioned and assembled. 

2. Amethod for manufacturing a liquid jet recording head 
provided With an element substrate having an array of 
discharge energy generating elements, and a ceiling plate 
having arrays of discharge ports and How path grooves, said 
liquid jet head being assembled by said element substrate 
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and said ceiling plate being ?Xed by the application of 
bonding agent or by use of spring or the like after position 
ing the discharge energy generating elements on said ele 
ment substrate and the How path grooves on said ceiling 
plate to present a speci?c positional relationship, comprising 
the folloWing steps of: 

measuring the distance from a speci?c discharge energy 
generating element on said element substrate to the end 
face of the element substrate in the arrangement direc 
tion of discharge energy generating elements, and cal 
culating the difference betWeen the measured distance 
and the distance set in advance for said ceiling plate; 

overlaying said element substrate and said ceiling plate, 
and enabling the abutment reference of said ceiling 
plate in the arrangement direction of the How path 
grooves to abut upon the end face of said element 
substrate; and 

moving relatively for retraction the end face of said 
element substrate in abutment With the abutment ref 
erence of said ceiling plate in the direction in Which 
said end face parts from said abutment reference in 
accordance With the result of calculation obtained in 
said calculating step and the correction value calculated 
in consideration of the compression resulting from said 
abutment, the positional deviation, and some others, 
and 

said element substrate and said ceiling plate being posi 
tioned and assembled. 

3. A method for manufacturing a liquid jet recording head 
according to claim 1, Wherein the distance set in advance for 
said ceiling plate is the distance from a speci?c ?oW path 
groove or discharge port corresponding to the speci?c dis 
charge energy generating element on said element substrate 
to the abutment reference in the arrangement direction of the 
How path grooves. 

4. A method for manufacturing a liquid jet recording head 
according to claim 2, Wherein the correction value in con 
sideration of the compression resulting from the abutment, 
the positional deviation, and some others is calculated from 
the distribution of measured values of the element substrates 
and ceiling plates after positioning and ?Xing the element 
substrates and ceiling plates, and said correction value is fed 
back for determining the amount of retraction. 

5. A method for manufacturing a liquid jet recording head 
according to claim 2, Wherein the correction value in con 
sideration of the compression resulting from the abutment, 
the positional deviation, and some others is obtained in 
accordance With the result of calculation on the basis of a 
?rst distance from a speci?c discharge energy generating 
element on the element substrate to the end face of said 
element substrate and the distance set in advance for the 
ceiling plate by overlaying said element substrate and said 
ceiling plate, and subsequently, enabling the end face of said 
element substrate and the abutment reference of said ceiling 
plate in the arrangement direction of How path grooves to 
abut upon each other, and then, after said ceiling plate and 
said element substrate are positioned and ?Xed by moving 
relatively the end face of said element substrate and the 
abutment reference of said ceiling plate in the direction in 
Which said end face and reference part from each other, the 
distance from the end face of said element substrate to a 
speci?c ?oW path groove is measured to calculate the 
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positional precision between said measured value and said 
?rst distance, and a correction value is Worked out from the 
distribution of said positional precisions, and fed back to 
correct said result of calculation for determining the restor 
ing amount of abutment. 

6. Amethod for manufacturing a liquid jet recording head 
according to claim 1, Wherein the position of the push jig for 
compressing said ceiling plate or said element substrate is 
measured and stored When the end face of said element 
substrate abuts upon the abutment reference of said ceiling 
plate, 

the position of said push jig is continuously measured 
When the end face of said element substrate is moved 
relatively in the direction in Which said face parts from 
the abutment reference of said ceiling plate, and 

the retraction movement is suspended When the difference 
betWeen the measured position of the push jig and said 
stored measurement becomes identical to a speci?c 
amount of retraction or to a value close thereto, and 

then, 
said element substrate and said ceiling plate are posi 

tioned and assembled. 
7. A method for manufacturing a liquid jet recording head 

according to claim 1, Wherein a load sensor is provided for 
the retraction jig for performing retraction When the end face 
of said element substrate is moved relatively in the direction 
in Which said face parts from the abutment reference of said 
ceiling plate after said face abuts upon said abutment 
reference, and 

said load sensor is continuously read to perform retraction 
by restoring said retraction jig in a distance substan 
tially equal to a speci?c amount of retraction from the 
point indicating the change of load to present the 
increase more than said speci?c amount, and then, 

said element substrate and said ceiling plate are posi 
tioned and assembled. 

8. Amethod for manufacturing a liquid jet recording head 
according to claim 1, Wherein the ceiling plate is ?xed, the 
element substrate moves onto said ceiling plate, and said 
element substrate abuts upon the abutment reference of said 
ceiling plate, and then, retraction is performed. 

9. Amethod for manufacturing a liquid jet recording head 
according to claim 1, Wherein the element substrate is ?xed, 
the ceiling plate moves onto said element substrate, and the 
abutment reference of said ceiling plate abuts upon said 
element substrate, and then, retraction is performed. 

10. A method for manufacturing a liquid jet recording 
head according to claim 1, Wherein said discharge energy 
generating elements are electrothermal transducing devices. 

11. A method for manufacturing a liquid jet recording 
head according to claim 2, Wherein the distance set in 
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advance for said ceiling plate is the distance from a speci?c 
?oW path groove or discharge port corresponding to the 
speci?c discharge energy generating element on said ele 
ment substrate to the abutment reference in the arrangement 
direction of the How path grooves. 

12. A method for manufacturing a liquid jet recording 
head according to claim 2, Wherein the position of the push 
jig for compressing said ceiling plate or said element sub 
strate is measured and stored When the end face of said 
element substrate abuts upon the abutment reference of said 
ceiling plate, 

the position of said push jig is continuously measured 
When the end face of said element substrate is moved 
relatively in the direction in Which said face parts from 
the abutment reference of said ceiling plate, and 

the retraction movement is suspended When the difference 
betWeen the measured position of the push jig and said 
stored measurement becomes identical to a speci?c 
amount of retraction or to a value close thereto, and 

then, 
said element substrate and said ceiling plate are posi 

tioned and assembled. 
13. A method for manufacturing a liquid jet recording 

head according to claim 2, Wherein a load sensor is provided 
for the retraction jig for performing retraction When the end 
face of said element substrate is moved relatively in the 
direction in Which said face parts from the abutment refer 
ence of said ceiling plate after said face abuts upon said 
abutment reference, and 

said load sensor is continuously read to perform retraction 
by restoring said retraction jig in a distance substan 
tially equal to a speci?c amount of retraction from the 
point indicating the change of load to present the 
increase more than said speci?c amount, and then, 

said element substrate and said ceiling plate are posi 
tioned and assembled. 

14. A method for manufacturing a liquid jet recording 
head according to claim 2, Wherein the ceiling plate is ?xed, 
the element substrate moves onto said ceiling plate, and said 
element substrate abuts upon the abutment reference of said 
ceiling plate, and then, retraction is performed. 

15. A method for manufacturing a liquid jet recording 
head according to claim 2, Wherein the element substrate is 
?xed, the ceiling plate moves onto said element substrate, 
and the abutment reference of said ceiling plate abuts upon 
said element substrate, and then, retraction is performed. 

16. A method for manufacturing a liquid jet recording 
head according to claim 2, Wherein said discharge energy 
generating elements are electrothermal transducing devices. 

* * * * * 


