| A PRI NTHEAD ASSEMBLY | NCORPORATI NG A PLURALITY OF
PRI NTHEAD MODULES Field of the Invention This
invention relates to a nodul ar printhead. Mre
particularly, the invention relates to the assenbly
of such a nodul ar printhead. Specifically, this
invention relates to a nethod of assenbling a
printhead. Background to the Invention The applicant
has previously proposed the use of a pagew dth
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Summary of the Invention

According to the invention there is provided a method of assembling a
printhead, the printhead having a receiving means and a plurality of printhead modules
arranged end-to-end in the receiving means, the method comprising the steps of

upon completion of manufacturing of the receiving means, testing each bay of
the receiving means in which a module will be received to determine a manufacturing
offset from specification for that bay;

selecting a printhead module having a manufacturing offset from specification
which compensates for the offset of the bay of the receiving means for which it has
been selected; and

inserting the selected printhead into its associated bay of the receiving means.
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The nmet hod may include, after manufacturing each
printhead nodule, testing the printhead nodule to
determine its manufacturing offset. Further, the

met hod may include marking each tested printhead with
Its manufacturing offset. The nethod may incl ude
storing all tested printhead nodul es having the sane
manuf acturing offset togethe@r in a storage zone. Then,
the step of selecting the printhead nodul e nay
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accordance with the invention; Figure 4 shows a three

di nensi onal view of the rmunti ng nenber, fromthe
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a single nodule printhea in accordance with the
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otHef kiat:head of Figure 5 taken along [line XIITI-XI11 in

F gl%gure g shows a three dimensional view of a single module printhead, in

accordance with the invention;

Figure 6 shows a three dimensional, exploded view of the printhead of Figure 5;

Figure 7 shows a plan view of the printhead of Figure 5;

Figure 8§ shows a side view, from one side, of the printhead of Figure 5;

Figure 9 shows a side view, from an opposed side, of the printhead of Figure 5;

Figure 10 shows a bottom view of the printhead of Figure 5;

Figure 11 shows an end view of the printhead of Figure 5;

Figure 12 shows a sectional end view of the printhead of Figure 5 taken along
line XII-XII in Figure 7,

Figure 13 shows a sectional end view of the printhead of Figure 5 taken along
line XHI-XIII in Figure 10;
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PAK44-SG 3 Figure 14 shows a three di nensional,

undersi de view of a printhead conponent; Figure 15
shows a bottom view of the conmponent, illustrating
schematically the supply of fluid to a printhead chip

of the conponent; and Figure 16 shows a three

di mensi onal, schematic view of a printhead assenbly,
including a printhead, in adcordance with the

invention. Detailed Description of the Drawi ngs A
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end fashion to extend the length of the printhead 10. For this purpose, a clip 28 and a

receiving formation 30 (Figure 4) are arranged at one end of the channel shaped
member 12 to mate and engage with corresponding formations (not shown) of an
adjacent channel shaped member 12.

Those skilled in the art will appreciate that the nozzles of the printhead chip
have dimensions measured in micrometres. For example, a nozzle opening of each
nozzle may be about 11 or 12 micrometres. To ensure photographic quality printing, it
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have di nensions neasured in mcronetres. For exanpl e,
a nozzl e opening of each nozzle may be about 11 or 12
m cronetres. To ensure photographic quality printing,
it PAK44-SG 4 is inportant that the tiles 22 of the
printhead 10 are accurately aligned relative to each
ot her and mai ntain that alignnent under operating
condi tions. Under such operdting conditions, elevated
t enperatures cause expansion of the tiles 22. It is
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co-operating elements in the form of receiving recesses 46 and 48 arranged along one
side wall 50 of the second molding 38 of the tile 22. These recesses 46 and 48 are
shown most clearly in Figure 6 of the drawings.

The recesses 46 and 48 each receive one of the associated locating formations
32 therein.
The molding 36 of the tile 22 also defines a complementary element or recess 50

approximately midway along its length on a side of the molding 36 opposite the side
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side wall 50 of the second nolding 38 of the tile 22.
These recesses 46 and 48 are shown nost clearly in
Figure 6 of the drawi ngs. The recesses 46 and 48 each
recei ve one of the associated |locating formations 32
therein. The nolding 36 of the tile 22 also defines a
conpl enentary el enent or recess 50 approxinmately
m dway along its length on & side of the nolding 36
opposite the side PAK44-SG 5 having the recesses 46
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projection 32 can slide in the slot shaped recess 48. Also, due to the fact that the snap
release 34 1s shorter than the recess 50, movement of that side of the tile 22 relative to
the channel shaped member 12, in a longitudinal direction, is accommodated.

It is also to be noted that the snap release 34 is mounted on a resiliently flexible
arm 56. This arm 56 allows movement of the snap release in a direction transverse to
the longitudinal direction of the channel shaped member 12. Accordingly, lateral
expansion of the tile 22 relative to the channel shaped member 12 is facilitated.

Finally, due to the angled walls of the projections 46 and 48, a degree of vertical
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for an increase in length due to expansion of the
tiles 22, in operation, the other projection 32 can
slide in the slot shaped recess 48. Also, due to the
fact that the snap release 34 is shorter than the
recess 50, novenent of that side of the tile 22
relative to the channel shaped nenber 12, in a

| ongi tudi nal direction, is &conmodated. It is also to
be noted that the snap rel ease 34 is nounted on a
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The collars 74, 76 circumscribe openings of passages 78 (Figure 10) extending
through the floor 18 of the channel shaped member 12.

The collars 74, 76 are of an elastomeric, hydrophobic material and are molded
during the molding of the channel shaped member 12. The channel shaped member 12
is thus molded by a two shot molding process.
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The recesses 70 are di nensioned to acconmbdate coll ars
74 standing proud of the floor 18 of the channe
shaped nmenber 12. These collars 74 are defined by two
concentric annuli to accommodate novenment of the tile
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In other words, the central limit theorem, in contrast to normal statistical
analysis, uses means as variates themselves. In so doing, a distribution of means as
opposed to individual items of the population is established. This distribution of means
will have its own mean as well its own variance and standard deviation.

The central limit theorem states that, regardless of the shape of the original
distribution, a new distribution arising from means of samples from the original
distribution will result in a substantially normal bell-shaped distribution curve as
sample size increases.

In general, variants on both sides of the population mean should be equally

represented in every sample. As a resulf, the sample means cluster around the
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to provide a 20 mcron tol erance band, is estimted

for the tiles 22. The storage of the tiles 22 is

deternmined by a central limt theorem which

stipulates that the neans of sanples froma

non-normal Iy distributed population are normally

distributed and, as a sanple size gets larger, the

nmeans of sanples drawn from8 a popul ati on of any

di stribution will approach the popul ation paraneter.
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loqatisg farontionsAt; 84 dimgldytiony pavh tde AP iedls@selated relative to its
ad fiacsyre, each tile 22 is optically neasured for
ariation between the chip 26 and the nol di ngs 36, 38.
Ve WithiBis arraageraes evisialiontas nvwiacisme ipletnces ofithe 1ilgs &2 and

thd@faﬁﬁ@ sﬁipeﬂ Qﬂien‘ﬂ%ii @0 abDadebinhRibtel RECH Bhie] 2R Bffset Richh i is

cron le 22 is t I
porsibls B ARgBriarg SPHI of f1ed 02 Tetbri Ikt or Doyt 1 the hanel
shapet incamhbey 12hecked and the positions of the | ocating

for glasfnlnﬁglsorﬁ%?%mﬁ%m? B ﬁ&forﬂé:ﬁ%l}e‘h‘?{ 1%&11%'& ?&iﬁ]ér%g toorueEJlace

of &ﬁ variro or - each
ong gt dieitides 28k bay For exanple, these |ocating

f or K@fehﬁ@n&@to éureni%yof% &H@vlrfgs gl%hédd%§én9ﬂy,kb¥so ik

ron |n he first tile mcrons |n
acruiapiRe Vit the gty is Iﬂu%ﬁaé%%q@ If fesignatadrieperally Py thsay,
refedefice filiRerbl 900 STRZsWérhBly 96 ifichides abodi atbnibeel 9P Uefifaly a channel
94acc%§%tﬂ$ Lo ”Eﬁ ffsets f the locating formations
HW Rt rec&ﬁ@ﬁ tile 22 is also sel ected
r el &hé bedyt ¥ ¢anypriseslip ecre menihcr 862 2he Yéremdrhbes 96 has a plurality
’ o ) . i of
of ?l‘}i]a{élﬁgll‘-’(f%ﬁggﬂ% flééﬁédhé&] 588 b8 TR A bAtalALpdRh SUARGREOTA
closure member 100 mates with the core member 96 to close off channels defined
between adjacent plates to form ink galleries 102. The closure member 100, on its
operatively inner surface, has a plurality of raised rib-like formations 104 extending in
spaced paralle] relationship. Each rib-like member 104, apart from the uppermost one
(1.e. that one closest to the channel 94) defines a slot 106 in which a free end of one of
the plates 98 of the core member 96 is received to define the galleries 102.
A plurality of ink supply canals are defined in spaced parallel relationship along

an operatively outer surface of the core member 96. These canals are closed off by a
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t he channel shaped nenber 12 are accommobdat ed such
that a zero offset nmean is possible by appropriate
selections of tiles 22 for their |ocations or bays in
t he channel shaped nmenber 12. A simlar operation can
be perforned when it is desired or required to repl ace
one of the tiles 22. Referring nowto Figure 16 of the
drawi ngs, a printhead assently, also in accordance
with the invention, is illustrated and is designated
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lngnqeaiﬂﬁmbanmmilo These conductive ribs 114 are in
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car Pl B arfR O R ebibpS 1GR04 8he R Ao BT Vilesoss
ang/pr mélfp‘ailmsh‘eadbeamgéqﬂbl the B®ention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respects as

illustrative and not restrictive.
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When the printhead 10 is inserted into the channel 94,
the conductive ribs 42 of the connector 44 of each
tile 22 are placed in electrical contact with a
correspondi ng set of conductive ribs 114 of the body
92 by nmeans of a conductive strip 122 which is placed
bet ween the connector 44 of each tile 22 and the sets
of ribs 114 of the body 92. 10 The strip 122 is an
el astonmeric strip having transversely arranged
conductive paths (not shown) for placing each rib 42
CLAIMISectrical conmunication with one of the conductive
ribs 114 of the cover nenber 110. Accordingly, it is
an advantage of the invention that a printhead 10 is
row “mg% n nature, can be rapidly
I gssedgﬁquﬁgkgg% iC tgg E?%Les and in respect of
whi &R CloREUE MUPHPBHBCE®EEr ances can be taken into

accaypiralit oE@ﬁhﬂhb&cﬁﬁﬁdﬂbQﬁomﬂHﬁh' dnl-tBLenBf inPGhatikkl defined by
addi tion head assenbly 90 is al so able to be

th 1; gr | nt
HERYE értgtlt‘}?rgg hi gh speed and low cost. It will be
appagbiralitgaf bymmeacsciﬁps sdsitidned in respdedivardcedsbadlefined by each

/2 tions and/or nodifications nmay be nade
prifeR B

lon as shown in the specific enbodinents
wi t Rorpleteplarst longfirfer means aerangridrantcach modglvendfontthemounting

mdrfty Mt o c@fﬁﬁgﬁl‘é@% ¥ngafl€ s&dhl cﬁﬁ& to TRYIRE S8 &Rhte ahgnmf:nt of the
glnen% % t herefore, be considered in al
pqngg gre ?twel}gteﬁ%h Fther 136@ HENtEIRMbST; v e,
PAK44 SG 10 CLAIMS 1. A printhead assenbly whi ch

|ncI nti it
2 et iR B Sl R ToR Shish gl
inaledds agdirlyy oppdred md@ rwalls gndre floer thatepends doletWepn dlfie side walls,
[ tive recesses
swﬁ@&?ﬁ@g %nggﬁﬁn@g§H%¥) Q%H 8Eﬁﬁ?£§nd conpl ement ary
| ocati ng neans arranged on each nodul e and on the
3. mﬁﬁpr{iﬁhefaaa@éﬁfbh: hodlaidied uta enfrh @uireshitR e&mgﬂgﬁh&a%dule
other to fac accura
hafh pEppriepe et FafEf R oF s e phblosmnetin e respective
reqmnandlgnnthﬂdabﬂups%eldg gimentibeaicsoahatehdpynthsadodhipsrafd 1 n
' menber includes a pair
CO%%gggL s?@h&ml Pgmgﬁﬁﬂll$gbor t hat extends between
t he S|de malls such that the side walls and the

4.1l Oﬁrprﬂﬁﬁdaﬂ %sslehﬁl}‘:&?dlﬁﬁ{ed is claﬁn Brih Whlf@ﬁﬂe @&ﬁﬁﬁmeﬁtaﬁs

cl.ained in claim?2, in which ach n d nmodul e
locatlng means includes at least one engaglng rmatlon de 1 y each printhead

module and a plurality of clips positioned on one of the side walls to engage a

respective engaging formation when the modules are positioned in the channel.

5. A printhead assembly as claimed in any one of the preceding claims, in which
each printhead module defines a spacing formation that extends a predetermined
distance from the printhead chip to maintain print media said predetermined distance

from the printhead chip.

0. A printhead assembly as claimed in any one of the preceding claims in which
each printhead module includes a first moulding that defines the recess in which the
printhead chip is received and a plurality of ink supply openings in fluid
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has a stepped end such that adjacent ends of
consecutive nodul es nest, the respective recesses and
print head chi ps bei ng di mensi oned so that the
printhead chips of consecutive printhead nodul es
overlap partially. 4. A printhead assenbly as clai med
in claim3 in which the conplenentary |[|ocating neans
i ncl udes at | east one engagiihg formation defined by
each printhead nodule and a plurality of clips

co @R o B P=r bTa SR s eh Bl o el it the firt

m@ddingj the eei:ondl niduidingdefinerhg a plurditpof imkhepsly apatng 1Y1 ﬂiﬁd
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m&lﬂ&llﬁg e A srﬂ%%' [bﬁ@ﬁlh% of@ig 'ggmﬁﬁh%mraﬁﬁgleérﬂrtﬁ% Hﬁqldéngs being

st ance I nt he rint
coaé%lg fibfodefiged Ssyifseaf 1k PaTgees et sxtepd, énwgéce@ala Agntérad medule
anil Boiddirgdon BaPlinthchdtiipad modul e includes a first
nmoul di ng that defines the recess in which the
printhead chip is received and a plurality of ink
7. suppl primspediangemtily af ¢lainttdRAKEY oSG flthe pomading clatrs n which

caly %ﬂgnth{:a% r?&%d;% Hl%ﬁﬁlefg PRHQR? ﬁgco}g@gﬂr&}% \%’éﬁ[% rQ% gf?\%aggcqncal
cogtagqs of Hheinripthsnd chip sglj],g%cyn iR eHioniyy can be cpringeted to the printhead

chfonmuni cation with those of the first moulding, the
nmounti ng nenber defining a series of ink supply
openings in fluid comuni cation with those of the

8. secanew pmnlheﬁdr@:senlélﬁg,hsiubktaﬁlwg)lplay de#g:ﬁfbbdlg&emf }N_ﬁth@efelaence to

nd the noul dings being configured to

ﬂkgﬁ# gggﬂgérlesig i nk passages that extend through
each printhead nodule and converge on the printhead
chip. 7. A printhead assenbly as clained in any one of
the preceding clains, in which each printhead nodul e
includes a plurality of conductors wired to respective
el ectrical contacts of the printhead chip so that
control circuitry can be connected to the printhead
chip. 8 A new printhead assenbly, substantially as
descri bed herein, with reference to the acconpanying
drawi ngs. PAK44- SG
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