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A PRI NTER FOR A DRI VE BAY Background of the Invention
The present invention relates to a printer whi.ch fits within a
conventi onal personal conputer housi ng and, nore particufarly, to a

smal | format pPVOR6/9301 which fits within the dinensions of RBCH/USMEER05 onal
accessi ble drive bay in a personal conputer housing.

Conventionally, with few exceptions, unlike many personal conputer
accessories such as disc drives, nodens, and the |ike, conputer
printers have been stand al ond BREEEER, WMORs At RRIVERRY not been housed
within the personal conputer itself. Wiile printer technol ogy has
devel oped in recent years to the R ' 14 t el rventi | gher resol ution,
and full color printers are now fordabl e prices,
there<are certain applications in which it would be desirable to house
a printer within a persphélpfesgit anveaysbidreldtes to a printer

R which fits within a conventional personal computer

housing and, more particularly, to a small format printer
which fits within the dimensions of a conventional
accessible drive bay in a personal computer housing.

Conventionally, with few exceptions, unlike
many personal computer accessories such as disc drives,
modems, and the like, computer printers have been stand
alone accessories that have not been housed within the
personal computer itself. While printer technology has
developed in recent years to the point that faster,
higher resolution, and full color printers are now widely
available at affordable prices, there are certain
applications in which it would be desirable to house a
printer within a personal computer housing. 1In
particular, it would be desirable if a printer could fit
within the dimensions of the conventional accessible disc
drive bay in this housing. While the size of this
printer would limit the size of the media that it would
employ and the size of the image it would produce, such a
printer could be an optional accessory that is assembled
with the computer chassis similar.to'a CD ROM drive, a
floppy drive, or an additional hard drive and used to
print documents, facsimiles, image files (e.g., bitmaps),
or graphics analogous to a conventional printer, or such
a printer could be dedicated to printing facsimiles or
printing photographic quality images downloaded from a TV

. or video file in a reduced size or format. The
conventional stand alone printer might be used for text
» document preparation whereas the drive bay housed printer

might be used to reproduce full color near photographic
quality images having a size comparable to a standard
photograph.



particular, it would be desirable if a printer could fit . wi thin the

di nensi ons of the conventional accessible disc .drive bay in this
housing. Wiile the size of this JriuL the size of the
media that it would enploy and th gBE%fﬁto‘ﬁeéé ge it woul d produce,
such a priwMoes3Beul d be an optlonal acﬁﬁ?é-@g D that]is as®ch 05
with the conputer chassis sinmlar toa CDO ROMdrive, a fl oppy drive, or
an additional hard drive and used to print docunents, facsimites, inmage
files (e.qg., bi t maps), Krdnjvepbayshaused finid colarcomeamt i onal printer,
or such a pri oy %o@?ﬂ#ﬁ@%ﬁ@tﬁabfﬂnfé‘r %ﬂfa m ﬁaéﬁxhin i€% Yariety
printing photograp I C ty ngg. gﬁnload or video file
in a reduced size® t O%f, AR+ ?Faﬁﬁph‘li}%é“%r"lnﬁt er

n ght be used for ttomtrds mammzopngpamat i dfodaike Cogporation icurdengly
housed printer provibshs &84 ded 1he%ﬂéu0ﬁﬁmd Ianaohegaeﬁaés r&m w aphi c

qual ity i mages haV| %Fg S|zqﬁ%rm5g%ﬁ éﬂﬁuﬁp ?&fa.ces é

A drive bay house@ hear print'er mould be
useful in a vari eta}lgwsabbﬁl‘é%ﬂ G@sl@aﬂr éhw,mw Iléillljlﬂetb‘r2 pegFenal novi ng
towards market i ntdoq@qutogem&gﬂalo,_@w BRE & hades Ul ! tie PADYDIBFe® SEr Vi CE
in which filns and negati ves be
g% gy opplng or changing the size, color settings
and orientation, and copy the original or edited image as
a bitmap. In addition, while not widely used, electronic
digital cameras are commercially available currently.
These cameras photograph an image, but the image is
stored in digital memory such as random access memory
instead of on film. These stored images can be
downloaded from the camera to a personal computer for
viewing and editing in a manner analogous to the photo CD
images discussed previously. In still another
application, personal computers are now available
éommercially with television cards. With a TV card, the
user can downlocad images directly from the television
network or from a video recorder for viewing and editing.
"Alternatively, the drive bay housed printer might be used
to print images from a source such as the Internet.

In summary, there is a need for a printer that
can be housed within a personal computer accessible drive
béy. In particular, as the capabilities of the personal
computer expand in the video and photographic field, the
need for printers which can reproduce near or

- photographic quality images will increase and it would be
desirable if such a printer could be housed within a
conventional personal computer disc drive bay. Such a
printer could reproduce images approximately the size of
a conventional photograph, for example, about 3 inches
wide and 5 inches long. Such a printer would not replace
the stand alone printer but it would provide a low cost

-2-
Sheef Has Been Replaced

IIIllI i I




pl aced on photo CD di scs and photo CD access software allows the user to
| oad the images into the personal conputer nenory, view the imges, edit
t he di spl ayed i nage by cropping or eﬁ%S EQ, color settings and
orientation, and copy the original @g@?& a bitma
addi tion, whi| WO¥E%Gdel y used, elkctiro tal_damer as aSET’Us’""”"S
comercially available currently. These caneras photograph an i mage, but
the-image is stored in digital .nenory such as random access nenory instead
of on film These2adterpativmgetichwouddisnable diie Me3wErRd cemmrten &
personal conputer beruse@VEds Riditddnalngpplicatidt anal ogous to the
photo CD i mages di scussed previously. In still another application,
personal conputers are now available commercially wth television cards.
Wth a TV card, the user can downl oad i nages directly fromthe tel evision
network or froma video recorder f gbmith @M H€ 1l WienitAgn Al ternatively,
the drive bay housed printer mght be used to print images froma source
such as the Internet. In summary, there is a need for a
printér that can be housed The Inesente ioyantion mxavidesc aeprinter driigh
?ﬁy |3 DarthCULa[ ,f:r.%§ {vBEhEﬂnﬁ{é |<%1Ede%%16hgl?éoﬂﬂr%‘%f aCpERHbR41 expand in
e video and pho e. _nhee r cp,,can
reproduce near or % ¢ Qﬁi‘a‘\ﬁ tb? |'nﬁbgg 9\%) W@égé gﬁd"?‘fb‘woul d
be desirable if sa@neaspblgt@ri\cmw be housed within a conventional
personal conputer disc drive bay. Such a printer could reproduce | mages

approxi mately the size of conventronal pho for about 3
inches wide and 5 inches | oy RBudtex ﬁra nE% 5t° f@%‘“ng t 9% stand

alone printer but GrapBiFdimrges @ adyoRicsbe media used in conventional
stand alone printers or facsimile machines such as plaln

paper, thermal transfer paper, ink jet recording paper,
'qr thermosensitive paper, or the printer can be designed
to form images on a photosensitive material.

The printer includes a printhead, access for a

media supply cartridge, a communication port for .
receiving print signals and image information, and a
media conveyof for transporting the media through the
printer for printing or dispensing or ejecting the'media
£rom the printer. Where the media requires a latent
image to be developed, the printer may alsc include a
developer such as a pressure head or pressure roller or a
means to heat the media. Examples of printing '
methodologies which can ke used in the printer include
dot matrix, ink jet, pen plotter, dye diffusion thermal
transfer (D2T2) and photosensitive methodologies such as,
conventional photographic f£ilm, the diffusion transfer
color photographic or "instant® film unit (e.g., a

. POLAROID £film unit), a film unit employing
photohardenable microcapsules such as the CYCOLOR media
'developed by The Mead Corporation or photographic systems
such as those described in ﬁ,s. Patent 5,091,280 and -
5,198,468 to Fuji Photo Film Company Limited.
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al ternative which woul d enable the personal conputer to be used for
addi tional applications. 2

Summary of the Invention KH&ﬁ)SUEE@W-\S BEENMe| present i nvention
there is provided a personal copputerRERMACER is Juseful in

repr oduci ng fulwoe@i9del phot ographi C guarTtTy tTTages Wth a [FEREUSGN305 | ve
medi a conprising a housing, an accessible drive bay in the housing,
a supply of photosensitive nmedia, and a printer, wherein the printer

i ncl udes a printhead which hs meatmm@tle@es@neeefwany illustrated

with reference to the photosensitive media developed by
The Mead Corporation which employs a developer and
microcapsules containing a color precursor and a
'photohardenable composition. This media is designed to
be image-wise exposed to actinic radiation to form a
latent image in the form of hardened, partially hardened,
and unhardened microcapsules. By applying pressure to a
layer of the microcapsules, the microcapsules rupture and
‘differentially release the color precursor. The released
color precursor is free to react with a solid acidic
developer material which is provided within the media.
The color precursor migrates to the developer where it
reacts to form a full color image. This photographic
system is described in more detail in commonly assigned
U.S. Patents 4,399,209; 4,416,966; 4,440,846; 4,751,165;
4,766,050; 4,842,981; 4,842,976; and 4,912,014. A
photosensitive media that is specifically designed for
use in conjunction with the printer disclosed herein is

- described in co-pending U.S. Application Serial Number
08/258,329 filed June 10, 1994.

The design of the printer and the selection of
the media and the printhead can vary depending on the
type of image the printer is designed to reproduce and

. the resolution and color quality desired in the image.
For printing text a thermal printhead or an ink jet
printhead may be used. For producing full color
photographic images using a photosensitive media, the
piinthead includes exposure elements such as light
emitting diodes (LED), a liquid crystal display (LCD)
panel or a cathode ray tube such as a fiber optic cathode
ray tube or a similar source of modulated radiation. The
printhead may scan the media by moving the media with
respect to the printhead or moving the printhead with
respect to the media in an X and/or Y direction or, in
certain embodiments, the printhead may be a stationary
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radiation for exposing the photosensitive nedia, the printer being
housed within the drive bay. T h E§EN y include a nedia
access for inserting nedia to be Bﬁiggf t ]ﬁe printer, a
comuni cation link for receiving inpge d AGE rinthead for printing
t he medi a. W0 96/39301 The printhead may i nclude a |IC]UI d crysPaFUs %f“ﬁ!’ﬁay.
The printhead nmay include a light emtting diode. The printhead

may .i ncl ude a cat hode ray tube. The printer may be nounted on a
drawer carriage supdnehaudh agaanbbChRovRel Sizei@f| yhiah ocerkpanandsgf tohthe

bay. ' area of the image to be reproduced. With certain
photosensitive media, such as Polaroid or Mead film units
the printer also includes a developer unit for converting

: latent images formed in the media by the exposure to the
printhead into visible images. The developer unit may be
- ' a pressure roller to rupture the microcapsules in the

case of Mead’s photographic system or a device to rupture
a pod containing developer solution in the case of a
Polaroid material.

Brief Description of the Drawings

Fig. 1 is a perspective view of a conventional
personal computer housing sometimes referred to as a
"tower".

Fig. 2 is a perspective view of a computer
printer in accordance with the present invention which
fits within a conventional disc drive bay.

Fig. 3 shows the printer of Fig. 2 with an
associated media pack wherein a print is shown in the
process of being dispensed from the printer.

Fig. 4 is a cross-sectional view of the printer
of Fig. 2 showing the path through which the media is

transported in forming an image.

Fig. 5 is a side view of the printer of Fig. 2
showing the gear train.

Fig. 6 is a top view of the printer of Fig. 2.

- Fig. 7 is a cross-sectional schematic view of
the printer shown in Fig. 6 along the line 7-7.
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3 The printer may further include a heating elenent for

heating the nedia uniformy and devel opi ng an i nmage. The
printhead may scan the nmedia in at |east one direction and the printhead
may be driven by a notor. The printer may include a plurality of

rollers for cHMA6P938Y the nedia, -a gear train, and a notor, ¥ 688307 nay
drive the rollers via the gear train

Fig. 8 is a side cross-sectional view of a
printer for use with diffusion transfer photographic
film, such as the Polaroid film product.

Fig. 9 is a side cross-sectional view of a
printer employing dye diffusion thermal transfer media.

Fig. 10 is a side cross-sectional view of a
printer employing an ink jet printhead.

Fig. 11 is a side cross-sectional view of a
printer for thermal autochrome media.

Fig. 12 is a side cross-sectional view of a
printer for 35mm photographic f£ilm. '

Refinitions

The term "personal computer" or "PC" as used
herein means a general-use computer created for a single
user in an office or home which executes user-written or
user-designated programs, performs user-designated data
manipulation including arithmetic operations and logic
operations. The term includes tower, degktop and laptop
computers.

Qegailgg Description of the Invention

The invention will be illustrated in more
detail by reference to the following specific
embodiments. Those skilled in the art will readily
appreciate that modifications and variations on these
‘'embodiments are possible without departing form the scope
of the invention defined herein. Fig. 1 illustrates a
conventional personal computer tower showing a printer 10
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The printer may i nclude nounting holes for nounting the printer in the
bay, the holes may be aligned with nounting slots in the bay. .

The printer may include a front face which faces forward in the drive bay
and the access may include a slot in the front face of the printer for
receiving a neWN® |y cartridge. Accordi ng toPCIAISeGHSS0S
aspect of the present invention there is provided a printer which is
adapted to be housed within an accessible drive bay conprising a nedia _
access for insertihrpssdoinsengief \whenddisg dvive maymseThenprinherpronter, a

~comuni cation | i nkrcugescsi a&s\.@?a wiﬁtgt a2 ?ﬁ%gfeﬁ hﬁg@:xﬁ‘ chﬁpﬁléera_i%tnge;ge

el ti ng . modul SCRSTSadPCAd 7ot & AeSREPY: 8 SR A g - poEBRchs 1 ve
nedi a and useful i§39% d6uérey which ddeopriphol®gisplispepsed fyomnthes

t hereimn. printer. The printer?shown in Fig 1 includes an industry
standard half high accessible drive bay. Threaded
mounting holes 17 are provided on each side of the
printer 10. These holes align with slots in the computer
chaseis so that the printer can be fixed in the accessory
bay by means of a threaded fastener. The media cartridge
14 is designed to supply the media in the form of
individual sheets, but the media could easily be supplied
in roll form if the printer included a slitter for
separating the prints 18 from the roll before they were
‘dispensed from the printer. The media supplied by
cartridge 14 can be any of .the previously mentioned media
used in conventional stand alone printers, video printers
or facsimile machines. It will also be recognized that
it is not necessary to feed the media into the printer
from a cartridge. Single sheets can be manually inserted
into a slot in the printer from which they are taken up

- by'the feed rollers.

_ A tower style personal computer having a half
high drive bay has been selected to illustrate the
invention.. Other style housings such as desk top
housings and laptop housings having full size or quarter
size 3 1/2 inch drive bays can also be used. One of the
essential attributes of the invention is that the printer
is designed to be housed_within the perscnal computer
drive bay. Personal computer housiﬁgs are distinguished
by their single-user purpose. This restricts the size of
any printer that can be housed in the computer. The
present invention provides a printer which fits within a
space about 1 to 4 inches high, 4 to 12 inches deep, and
3 to 7 inches wide. More particularly, the printer of
the present invention is designed to fit with a space 1
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The printhead may scan the nedia in at | east one direction and the printer

. may include a notor for driving the printhead. The print head
may include a liquid crystal display panel. The col or
filter and the source of white light nay be associated with the liquid
crystal di spl ayWe68p301 The source of radiation nay P ES96/08305

plurality of light emtting diodes.

-

to 2 inches high, 7 to 9 inches deep and 5.5 to 6.5
inches wide.

Currentlf, a typical personal computer housing
contains within it a central processing unit (CPU) ,
memory (RAM), a data retrieval and storage device such as
a hard disc drive, connections for input/output (I/0)
devices (e.g., a keyboard, mouse and monitor) and a power
supply. As the cost of memory continues to decrease, in
future personal computers the hard drive may be replaced
by RaM. Optionally, the PC méy include a modem, a device
for retrieving externally stored data such as a "floppy"
drive or a CD ROM drive, a sound card and the like. 1In
the case of a laptop, the housing also includes the
input/output devices. For convenience the printer may be
- supplied with an expansion board which would be connected
by a communication bus to the microprocessor board and to
the printer. The printer would be powered by the
computer‘’s power supply but it is also envisioned that
the printer could be powered by a battery-pack carried in
the media cartridge similar to a the way Polaroid film
packs include battery packs to power instant cameras.

By inserting the media cartridge 14 into the
slot 12, door panel 20 is rotated to an open position.
The cartridge is positioned in the printer with the aid
of a guide plate 11 and a spring element 13, which urges
the cartridge into alignment with that plate. With the
cartridge 14 in place in the printer, the pick up roller
22 begins to rotate when.the printer 10 receives a print
signal from the computer. 1If the cartridge 14 has not
previously been opened, the roller 22 may open the unit
by unfolding a closure flap 23. The pick up roller 22 is
cam driven by a gear 2la in the gear train 19. With
rotation of the roller 22, the first sheet of media is
moved by roller 22 into the nip between the roller 22 and
a roller 26. Roller 26 is designed to provide a slight
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The media my be a diffusion transfer photographic film

The printhead may scan the filmin two orthogonal directions.

- The printer may include nounting holes for nounting the printer to the
. bay, the holes nmay be aligned wth the nmounting slots in the

bay.
- The printer mawossdssele a front wall having a slot therein f'd’F‘%@@@WPﬁg a
medi a cartridge and a pick wup roll which contacts the nedia and renpves a
unit. of media fromthe cartridge. The printer may inctude a
first notor for rotational drag on the media. In this way if two or more

sheets of media are fed at one time, roller 26 will

scrape the additional sheets from the back side of the

intended sheet to assist in preventing double feeding.

With continued rotation of roller 22, the media sheet is

removed from the media cartridge 14 and moved upwardly

. (as shown in Fig. 4) along ramp 18 where it is directed
by baffle 27 and support plate 29 into the nip between
line feed roller 32 and idle rollers 30.

Rollers 22 and 32 are driven by a motor 35,
which is conveniently but not necessarily a step motor,
via gear train 19, as shown in Fig. 5. While roller 22
is cam driven, roller 32 is directly driven by gear 21.
As a result of the different drives used in rollers 22

_ and 32, roller 32 transports the media faster than the
roller 22.

In the illustrated embodiment, the printer 10
includes an optical detector 40 which senses the trailing
edge of the media as it travels in the printer. The step
motor 35 is programmed to transport the media sheet a
predetermined number of steps corresponding to a
predefined position in the printer upon receiving a
signal triggered by a signal from the detector 40
indicating the trailing edge of the media sheet. The
feed roller 32 in conjunction with a plurality of idle
rollere 30 transport the sheet a fixed number of steps as
programmed by the step motor 35 to the guide plate 34 at
the back 36 of the printer. The guide plate 34 is curved
in order to direct the leading edge of the media sheet
into the open space 37 in the back of the printer. When
the media reaches this predefined position, the step
motor 35 is programmed to reverse and the counter in the
step motor controls the advancement of the media through
- the printer. Advancement of the media from this point in

the operation of the printer is coordinated with the
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4A

driving the printhead and a second notor for driving a

conveyor for

printhead may include a liquid crystal display. The print head

noving the nmedia with respect to the printhead.

The

may include a light emtting diode. The photosensitive nedia nmay
an i nstanwOs6ss¥iensiti ve media and the printer may i nclRERUSHEEES f or
" devel oping inmages in the instant photosensitive nedia. The neans
- devel oping images in the instant photosensitive nmedia may include ne

. be

f or

appl yi ng

programming and operation of the printhead 52 such that
upon completing each scan of the wmedia by the printhead,
the media is advanced. When the motor 35 reverses
direction, the direction of rotation of roller 22 is also
reversed by switching the drive for the roller 22 to the
gear train 23 on the opposite side of the printer. By
reversing the direction of the roller 22 in this manner,
the roller 22 can urge any media sheet which may have
been double fed and detained by roller 26 back into the
media supply cartridge unit thereby preventing double
feeds.

While the invention is illustrated using
pick up and feed rollers to convey the media through the
printer, other sheet conveyance means conventionally

: employed in printers or copiers such as belt conveyors

may also be useful.

The printhead used to illustrate this
particular embodiment of the invention is also described
in U.S. Application Serial No. 08/418,431 (Attorney
Docket 300150-2023) filed April 5, 1995. 1In the
embodiment illustrated in Figs. 4-6, the printhead 52
includes a single carriage element on which both an
exposure head 53 and a developing head 54 are carried.
These two elements can be divided and deployed on
separately driven carriages if desirable. The exposure
head 53 image-wise exposes the media. In this case, as
previcusly indicated the printer is designed to print on
a photosensitive media employing photohardenable

_microcapsules but other photosensitive media could be

exposed in a similar manner as has also been previously
described. = The developer head 54 ruptures the
microcapsules after exposure. The exposure head 53
incorporates a plurality of modulated radiation (light)
emitting elements 55 which may be in the form of light
emitting diodes (LED), liquid crystal display (LCD)

-10-
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pressure to the nedia. The photosensitive nedia my be an
I nstant photosensitive nedia and the printer may include neans for
devel oping inmages in the instant photosensi.tive nedia. The neans

devel opi ng inmages in the instant

for applying pVeeedB® o the nedia. The phot osensi ti ve ReHPII6HEIPS
I ncl ude a devel oper and m crocapsules containing a color precursor

a

-

panels, 1a$é¥é,EEiber optics, etc. ﬁreferably the
radiation emitting elements 55 are red, green and blue
LED’s mounted in the exposure head §3. The radiation

emitting elements are modulated by an electronic signal

provided from the computer'and, more particularly from an

expansion board supplied with the printer and assembled
with the computer. The expansion board may include a
print buffer or interface circuitry in a manner known in
the art. The radiation emitted by elements 55 can be
directed to the media sheet through a beam-forming
aperatured plate 56 positioned adjacent to the LED’'s
whereby the radiation is projected onto the media sheet
with good resolution.

The printhead 52 travels back and forth across
the media on the carriage rail 58. The printhead is

. .clamped to and driven by a cog belt 60 which runs

parallel the rail 58 on a pair of rollers 62 and 64

. oriented such that their center axes are horizontal.

Roller 62 is indirectly driven by a step motor 66. This
step motor is programmed such that at the end of each
stroke or traverse of the media by the printhead 52 the
motor reverses direction. Immediately before the step
motor 66 reverses the direction of the printhead, the
media is incrementally advanced by the line motor 3S.

As the media is step-wise exposed and
incrementally advanced, the media passes between an
overhead pressure plate 29 and the developer head 54. The
developer head 54 includes a pressure applicator 70
including at least one and preferably a plurality of ball

.elements 72. In Fig. 6, the pressure applicator includes

four ball elements which are arranged on a line which
runs at an oblique angle with respect to the direction of
travel of the printhead such that the elements travel
along a plurality of overlapping paths as they cross the
media. The ball elements are preferably arranged so as
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phot ohar denabl e conpositi on. The photosensitive nedia may include a
devel oper and mcrocapsules containing a color precursor and a
phot ohar denabl e conpositi on. According to a further aspect of the
present invention there is provided a personal computer which is useful
in reproduci ngWOPsBY| or, photographic quality images wi th BET/US6/08305
phot osensitive nmedia conprising a housing, a half high 5 1/4 inch

accessible drive bay in the housing, a supply, of photosensitive nedia and
a printer, wherei ntOt}eithJouing; ¥asemnddngsi ARl Har siuegfev e TBeP2Yhd
m crocapsul es conébemernts axe eathrmoprterliison cphindni qaiobelrer dsnebtle a
coriposi tion, and W?&F@_L dilth BpLILET74 WH A B e BT LALNGAA1INED SERLAYS 2
modul at ed source o eéha??bnb¥or§expg§#h tﬁgephotosensltive.ngg?a and
means contact with the media. e developer unit 54 is
supported on a rail member 78 as it traverses the media.
The media is compressed between the ball elements and the
upper pressure plate 22. This causes the microcapsules
to rupture whereupon the color precursor contacts the

developer material and produces an image.

There are occasions during the operation of the

printer when it is not desired to have the pressure balls

" contact the media such as when the mediz is transported
to the back of the printer prior to printing and as the
border regions (which are optional) such as the areas
immediately adjacent and parallel the leading and
trailing edges of the media, passes over the developer
head 54. To prevent such contact the rail 78 is
rotatable about its center axis and has a noncircular
cross-section including a flat 79 over a portion of its
length adjacent one or both sides of the printer. By
moving the printhead to a side location and rotating the
flat into position beneath the printhead, the ball
elements do not contact the media.

The printer is programmed such that the media -
continues to be advanced, exposed and developed until the
image is complete. The printer may optionally include a
heating element such as a heated bar which extends across
the media path to heat the media as it exits the printer
and thereby accelerate development if desired.

Completion of the image may be indicated by a signal from
the computer, or by a signal generated directly or
indirectly in response to the detection of the leading or
trailing edge of the media by optical detector 40. Upon
completing the image, the printhead is positioned to the
side of the printer, the pressure head is disabled by
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for developing inmages in the photosensitive nmedia which includes neans
for appl yi ng pressure to t he photosensitive nedia, the printer
bei ng housed within the drive bay. According to yet a further aspect
of the invention there is provided a printer which is adapted to be housed
within a hal f WP8#BBO /4 accessible drive bay and to print fURGIUSIEPENS

phot ographic quality I mages wth a photosensitive nedia conprising a
phot osensitive nmedia supply,,.access for inserting photosensitive media to
be exposed into Fﬁéaﬁf‘ggt%ﬂ’:l d 8 BRntIRPEELPEH 389Ve A9 thRecBeHhd S nage
data, a printheadativanped rgiony ttablecdRato roller 44 which is driven by

4C"_ the gear train shown in Fig. 5 and which advances the
media out of exit slot 16. The media is held in contact
with roller 44 by the spring baffle 46. Once the print
has been ejected through slot 16, the line motor 35 is
. reversed and upon receiving the next print signal, the
printer is ready to remove another sheet of media from
the media pack 14 and to repeat the printing operation.

While the printer discussed above is designed
for use with a photosensitive media employing
microencapsulated color formers, the teachings herein and
the invention go well beyond the specific printer
illustrated or processing this particular media. As
illustrated below, through the use of other printheads
other media may be processed within the personal computer
housing to provide images based on the teachings herein.

Fig. 8 illustrates a printer 200 in accordance
with another embodiment of the invention which is
designed to print on a Polaroid film pack 202. The
printer 200 extends forwardly from the front face of the
computer to permit a door 204 to swing downwardly to load
the film pack. In this embodiment, the media is not
moved with respect to the printhead as was the case for
the previous embodiment. Instead each film unit is
exposed as it sits in the film pack using an exposure
head 206 which scans the f£ilm in both an X and Y
direction. An exposure head 206 carrying LED'’s (not
shown) is mounted on a carriage 208. The carriage is
moved in the X direction (i.e., right and left as shown
in Fig. 8) by a ball screw 210 which is driven by a step

. motoxr 212. The ball screw passes through a threaded
aperture in a carriagé support member 213. A second

. ' ) carriage support member is located on the opposite side
of the printer and travels on an unthreaded guide rail

-13-



means for devel oping inmages in the photosensitive nmedia includes means

f or applying  pressure to the photosensitive nedia, and neans for
mounting the printer in the bay, the printhead including a nodul ated source
of radiation for exposing the photosensitive nedia, wherein the

‘phot osensi ti v&WO WM includes a developer and nicrocap¥GFR§96/08305
containing a color precursor and a photohardenable conposition.

. running parallel to and in alignment with the screw 212.
The Y scan of the exposure head 206 is provided in a
manner analogous to that shown. in Fig. 5. The carriage
208 extends across the printer and includes a carriage
rod 214 on which the exposﬁre head 206 is moved by belt
drive 216 which is also carried on the carriage 208. The
belt drive is driven by a separate step motor which is
not shown. When the f£ilm unit has been completely
scanned, the film unit can be pushed out of the f£ilm pack
by a pic in manner known in the art into the pressure nip
between the developer rollers 220 and 222 which are
mountéd on the printer door 225. Roller 222 is driven by -
gear 223 which intermeshes with the line gear train in
the printer when the door 225 is closed. As the film
unit is dispensed through slot 224, a developer pod in
the film unit is ruptured. If the film unit 202 includes
a battery pack, contacts can be provided on the £loor of
the printer so that the step motor 212 for the X-drive
and the unshown step motor for the belt drive can be
powered by the battery pack. Alternatively, the motor
can be powered by D.C. current from the computer’s power

supply.

Fig. 9 illustrates a printer 300 which is
useful in imaging by dye diffusion thermal transfer
(D2T2) . This system employs sublimable dyes carried on a
ribbon. The printer 300 is mounted in the printer on
drawer carriage 302 so that the printer 300 can be pulled
from the front of the computer to replace the thermal
transfer ribbon 304 which is installed in the printer on
a cassette 306. Media 308 is supplied from a cartridge,
which is inserted into the printer through door 310,
using a pick up roll 312 in a wanner analogous to that
shown in Fig. 5. The media is fed by rollers 314 and 320
across a thermal printhead 316. Printhead 316 scans the
media back and forth in one direction perpendicular to
the media path. A back up roll 318 is provided to keep
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the media in proximate contact with the ribbon 304 as it
is scanned by the thermal printhead. The ribbon 304
advances with the media during the printing process. The
ribbon typically includes fields or panels which are
cyan, magenta, yellow and black and correspond in length
and width to the length and width of the area in the
media in which the image is formed. One pass through the
printhead is required for each color. Thus, to form a
full color image using a four color ribbon, the printhead
must scan the media four times.

In one embodiment of the invention, the media |
is transported by rollers 314 and 320 to the back of the
printer whereupon the direction of rollers 314 and 320 is
reversed. The media is printed as it passes from right
to left in Fig. 9. As the media moves past the printhead
316, the thermal transfer ribbon moves in register with
the media from the feed roll 322 to the take up roll 324
in the cassette 306. After each color is printed,
rollers 314 and 320 are reversed, the media is translated
to the back of the printer, the direction of the rollers
is again reversed and the next color is printed as the

" media again moves from right to left in Fig. 9 in
register with the print ribbon. After all of the colors
have been printed, the media is advanced out of the
printer through slot 330.

Fig. 10 illustrates a printer 400 which is
designed to print images using an ink jet printhead 402.
The media supply, pick up and line feed is similar to
that shown in Fig.4. As shown in Fig. 10, the media 404
is inserted into the printer through door 406, the media
is removed from.the cartridge by pick up roll 408 and fed
by feed rollers 410 and 412 to a position in the printer
from which it is scanned by the printhead 402. Printhead
402 can be a conventional single color, three color or
four color ink jet printhéad which scans the media across

-15-



Brief Description of the Draw ngs Fig. 1 is a perspective view
of a conventional personal conputer housing sonetines referred to as a

"tower". Fig. 2 is a perspective view of a conputer printer in
accordance with the present invention which fits within a conventional disc
drive bay. WO09639301 Fig. 3 shows the printer of Fig. 2 wi tRFTA96/08305

associ ated nedi a pack wherein a print is shomn I n the process of being
di spensed fromthe printer 4 is a cross-sectional view of

the printer of Fidgt® ‘%‘ﬁ@ﬁtﬁ@nt% SRR -hr g'ﬁ@hi%lftﬁ SUpPliee| Boj Ghe
transported in forpginghead 4egein a cartridge (fby).skowry .a Todpemmitv of the

prirnter of Fig. 2 réﬂfﬁ@eﬁgnEhgfg@ﬁE_fﬂf”é%rtrldge, the printer 400 is
mounted in the printer on a drawer mechanism 414 which
enables the printer to be slid out of the drive bay to a
position at which the user can replace the ink cartridge
and then slide the printer on the drawer carriage back
into the drive bay.

Fig. 12 illustrates a printer 500 which is
useful in printing 35mm £ilm. The printer 500 extends
forwardly from the front face of the computer and
includes a door 502 which swings downward to an open
position to permit insertion of a 35mm film cartridge
504. Film 506 is pulled out of the film cartridge 504 by
a driven reel 510 in a manner analogous to conventional
cameras having an automatic film advance. In this

- embodiment, the printer is provided with an full frame
LCD panel 514. This panel is controlled by a signal
received from the computer. Images are formed on the
film 506 as it stops in front of the panel 514. A white
light source 512 is provided in the pfinter with a color
filter wheel 516. Imaging information is downloaded to
the LCD panel 514 in red, green, and blue fields. As
each field of information is provided to the panel 514,
the panel is illuminated by light source 512 through the
corresponding filter on wheel 516. When the three
exposures are complete, the film 506 is advanced and the
next image can be formed. When all of the f£ilm has been
paid out of the cartridge 504 or the user desires to
interrupt imaging the film, the spool 538 can be actuated

- to wind the £ilm back into the cartridge in a
conventional manner. The cartridge can then be removed
from the printer through door 502 and replaced.

Fig. 11 .illustrates a printer 600 which is
useful in printing thermal autochrome media, as described

-16-



Fig. 6 is atop viewof the printer of Fig. 2. _ ~ Fig. 7is a
cross-sectional schematic view of the printer shown in Fig. 6 along the
line 7-7. WD 96/ 39301

PCT/ US96/ 08305 Fig. 8 is a side cross-sectional view of a
printer for usWOR6EM0Hi ffusion transfer photographic fil mpCrusse/ossost he
Pol aroid film product. . Fig. 9 is a side cross-sectional
view of a printer enploying dye diffusion thermal transfer nedia.

Fig. 10 is a side igr #58-sBatennd, 0416\@80f ta Fuji pPhotceFidmplCopbanyan i nk
jet_printhead.  wnimited. In tiid prihried,aaspRScSsaitive! nafzh yiew of a
printer for therr“ﬂuﬁ%ff%&“%ggﬁ £m§¥f%ridge 602 which is inserted into the
. printer 600 through a door 604. . Again, the media is
advanced to the printhead using a pick up roller, as
previously described. The thermal autochrome media
requires exposure at three different wavelengths to
expose the media which are typically in the ultraviolet
or blue region. After exposure, the media is heated to
develop the full color image. 1In the embodiment
illustrated, a unit of the film is advanced by rollers
608 and 610. The printer includes a printhead 612
including modulated sources of radiation and a heating
unit 614. In the embodiment illustrated in Fig. 11, the
film unit is exposed as it moves from left to right in
-the figure and passes over the printhead 612. The
printhead 612 carries light or UV radiation sources which
correspond to the'sensitivity of the media. After the
media is exposed, it is heated to develop the image.

Having described the invention in detail and by
reference to preferred embodiments thereof, it will be
apparent that modifications and variations are possible

without départing from the scope of the invention defined
in the appended claims.

-‘What is claimed is:

-17-



potographi ¢ fiim o oo 1P T2 p“”t?L.'Ilillllﬁﬂllﬂlllll||I||||||Il

The term "personal conputer" or " P(“TH&S S\IﬂEE'ﬂ HAS BEEN ¢i n nean$ a‘geferal -use

conputer created for a single dser |REBU‘AOEDf|ce r home which executes
user-witten owo96393er - desi ghate user - dBST/YSAGOBWS dat a
mani pul ation including arithnetic operatlons and | ogic operations. The
termincludes tower, desktop and | aptop comput ers.

Det ai | ed Descripti on of theA peeachah computer comprisirghe heusdngonami|| be

illustrated in norgecessivied ArkivAYpapl 81 e nbsing, fH|divirad pRBELESINg
enbodi nents. Those skilled in the,art will, re d|| eC|ate Ehat

nodi ficati ons and 95}$af?%%§3%n tﬂ%é% retrlev ﬁeﬁ?%?%ﬁe 533 Bl 8-wi t hout

departing form t helea®peone conmecpiq@nufmerﬂn anwai’wm!mdeenwe Fagpower
illustrates a s@SEMEN tdrn @l pﬁfﬁ@@ﬁglwm&w 8hi8 OPRInt0 W GoasBEl Nt er

10 within said drive bay.

2. : The personal computer of claim 1 wherein the
pfinter includes a media access for inserting media to be
printed into said printer, a communication link for
receiving image data, and a printhead for printing said
media.

3.  The personal computer of claim 2 wherein the
printhead is an ink jet printhead.

4. The personal computer of claim .2 wherein the
‘"printhead is a thermal printhead.

5. The personal computer of claim 2 wherein the
printhead includes a modulated source of radiation.

6. The personal computer of claim 5 wherein the
printhead includes a liquid crystal display.

7. . The personal computer of claim 5 wherein the
printhead includes a light emitting diode.

8. The personal computer of claim 5 wherein the
printhead includes a cathode ray tube.

9. .The personal computer of claim 1 whexrein the
printer is mounted on a drawer carriage such that it can
be moved slidably into and out of the bay.

This Sheet.Has Been Repl
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x\eouggij?)?ﬁoéne of the disc drive bay, The printer PCT/ Usmljmmul"muu"

opening 12 through which the nedia | THISSHEETIOR %E N be*i nSerted" a$ shovvl_n
in Fig. 3 and a slot 16 from whijch thﬁE@rAdﬁ) I'$ dispensed fromthe
printer. The PO%%8#0Ishown in Fig: i 5t ry BETHAMW/08305a | f
hi gh accessi bl e drive bay. Threaded nmounti ng holes 17 are provided on
each side of the printer 10. These holes align with slots in t-he

conput er chassil@.so t hatThehpepspnadrcomputry fafxcdaim 7 Hehersiss $oey

bay by neans of apibheaseghritdreiatiudbs deshAdGagk’ Fdg€a theddmdls desi gned

to supply the ned ain the:E r m of I ndi viidual sheets, but the nedia
could easily be s ??%ﬁr %oll formif the printer included a slitter
for 'separ ating the prints 18 fromthe roll before they were di spensed

from-t heI printer. 1Ige nedi m@e&beﬁamycomp@ﬁzt rdfdﬁﬁ.aiﬁ Saphdéeiathef the
pr evi ous Yy ment i one use conv nt i.anal t and ri.nters
vi deo printers Eg fﬁﬁﬁqfr 18ﬁPH8 %ﬁqﬂngé SmBEt t gﬁﬂggﬁm&hai

it is not necessat?etmedla%dmlkf@méd’ andndevelrnpnmg anedmagefrom a cartri dge.
Singl e sheets can be manually inserted into a slot inthe prlnter from

whi ch they are taken up ’ﬁ% he fee rollers wer
styl e personal Coﬁguter havi 05, PSEsS, ﬁ computer of claim 2 whereln éﬁ

printhead scans the media in at least one direction and
the printhead is driven by a motor.

13. The personal computer of claim 2 wherein the
printer includes a plurality of rollers for conveying
said media, a gear train, and a motor, said motor driving
said rollers via said gear train.

14. The personal computer of claim 2 wherein said
printer includes mounting holes for mounting said printer
in the bay, said holes being aligned with mounting slots
in the bay.

5. The personal computer of claim 2 wherein said
printer includes a front face which faces forward in the
drive bay and the access includes a slot in the front
face of the printer for receiving a media supply
cartridge.

16. The personal computer of claim 2 wherein said
accessible drive bay is about 1 to 4 inches high, about 4
to 12 inches deep, and about 3 to 7 inches wide.

17. - The personal computer of claim 16 wherein said
. accessible drive bay is a quarter high 3 1/2 inch disc
drive bay.
—_—
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hi gh drive bay has been selected to illustrate the
styl e housings such as desk top L]_QUSI ngs.. and lLaptop hzmll Ng'" &“H!ll
size or quarter size 3 1/2 inch j T g 'BEgNSIo be *use

essential attributes of the inventi e prlnter - deS|gned—to
be housed wi t W@ 9%880ber sonal conpul.€fu. PersonaIPCa'diﬁSG!ﬂ&i'ﬂs
housi ngs are distingui shed by their S|ngle user purpose. This restricts
t he size of any printer that can be housed in the conputer. The

present invention3$rovi des Ehmersspajhrerpytes of tlaimals wherain fsddt 1
to 4 inches high, atdegsiBlendiidfe $agpisasdchalf hilgh & LjgheAch dlitsc Mrioe

particul arly, thehgg nt er of the present invention is designed to fit
with a space 1 ’ : -7- ‘WD 96/ 39301
PCT/ US96/ 08305 to 2 inches high, 7 to 9 inches deep and 5.5 to 6.5

i nches wi de. 19. TRa! lJeisionk] ot &dloP180Mak 6 CRerEal dhauSi ng

printhead includes a modulated source of radiation.

20. The personal domputer of claim 19 wherein the
printhead includes a liquid crystal display.

21. =, The personal computer of claim 19 wherein the
printhead includes a light emitting ‘diode.

22. A printer which can be housed within an
accessible drive bay comprising a media access for
inserting media to be printed into said printer, a

- communication link for receiving image data, a printhead
for printing said media, and means for mounting said
printer in said bay.

23. The printer of claim 22 wherein said printhead
scans said media in at least one direction and said
‘printer includes a motor for driving said printhead.

24. The printer of claim 22 wherein said printhead
includes a modulated source of radiation for exposing
said media.

25. The printer of claim 22 wherein said printhead
is an ink jet printhead.

26. The printer of claim 22:wherein said printhead
is a thermal printhead.

27. The printer of claim 26 wherein said printer
includes a cassette for a thermal transfer ribbon.

-20- “This Sheet-Has Been Repl
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contains within it a central processing unit (CPU)
retrieval and storage device such a_hard disc drlvlﬂ"uu y"ﬁ Eﬂ!a
i nput/output (1/0 devi ces (e.d THI8 mgyomngE Uyse ‘and nenitory -

power supply. As the cost of ngnory @epfa decrease, in future
personal conpWOMB90ke hard drive my—be—wp‘igg‘ied—— by RAM PEFUSHEI0S,
the PC may include a nodem a device for retrieving externally stored
data such as a "fl oppy" drive or a CD ROM drive, a sound card-and the
like. In the c88e of a IHhe HFintRs afuelaip A4 yheneindeaid ferinthead

i nput / out put devi g§R61ud9s £ AIRAGCBEPstAE Qidpliass pamplbe supplied wth
an expansi on board whi ch woul d be connected by a communi cation bus to
the m croprocessor board and to - the printer. The printer would be
powered by the  28enput er Ehep@rdnteuppf yclaimias whexedd aneelonfdd temat
the printer coul dah@ RON&UFEL BE whbakt ﬂ?h@a&ie G¥gocedted with Néndredi a
cartridge simlar.to a the Wﬁﬁ.%ﬁ 30|d packs include battery packs
to power instant &éﬂ% % TYys T nserting the nedia cartridge
14 into the slot 12, door panel 20 is rotated to an open position.

- The cartridge is B@SlthHEdbhé1ﬁ¥TﬁtBEl BEee1din pd Wbeedn saiﬁ sowtied@fpl at e
11 and a spring ele

cartridge into.alignnent
with that plate. 5pa§h%n 156% 8§§¥4°FHE§F§t§W ﬁggﬁg 1P . the
pick up roller 22 begins to rotate when the printer 10 receives a print
signal fromthe cegputer. Ifhd &ﬁﬁe&r bégeléﬂntwwlﬁtrem Bacd i matEy dkean
opened, the roller,, %%u &nqggn t g E q%% |ng a closure flap 23.
The pick up roIIe ¥ gtl ven B?rgp d in the gear train 19.
Wth rotation of the roIIer 22, the first sheet of nmedia is noved by
roller 22 into thgani p bet vpgd gigited! bl c22imMB wherein said printhead

scans said film in two orthogonal directions.

33. The printer of claim 22 ‘wherein said printer
includes mounting holes for mounting said printer to the
bay, said holes being aligned with the mounting slots in
the bay.

34. The printer of claim 22 wherein the printer
includes a front wall have a slot therein for receiving a
media cartridge and a pick up roll which contacts the
media and removes a unit of media from the cartridge.

35. The printer of claim 22 wherein the printer
includes a first motor for driving said printhead and a
second motor for driving a conveyor for moving said media
with respect to said printhead.

36. The printer of claim 22 wherein said accessible
drive bay is about 1 to 4 inches high, about 4 to 12
inches deep, and about 3 to 7 inches wide.

37. The printer of claim 36 wherein said accessibie
drive bay is a half high 5 1/4 inch disc drive bay.

-21-~
This Sheet Has Been Rerlac

A




: ) é :
S L S Wsratcanigy || 1) [1T TN
PCT/ US96/ 08305 rotational drag PTHISNSHERTOHAS BEENtihi s waycifttwo dr *

mor e sheets of nedia are fed at -ope timgEpLAcEHer 24 will =~ scrape the
addi tional shewWD®68930mM t he back side - ' d sheetrPcTUSHEHS385 | N
preventi ng doubl e feedi ng. Wth continued rotation of roller 22, the
nmedi a sheet is renoved fromthe nmedia cartridge 14 and noved upwardly
(as shown in Fig. #B-al ong r%h&)EE?snneieC¢mp¢§exmm%cﬂE:m 36gwub§ﬁkgfh27 and
support plate 29 i p@n Al IndRideReR lighidehardl aikgiap2 and idle
roFPers go. Printhéa Egllers 22 aﬁg 32 are driveﬁ Hg a motor 35,
which is conveniently but not necessarily a step notor, via gear train
19, as shown in Fi 32.5. \Wi|Ehe glengonal computeraf ¢laien36 rubemsin32hes
direct|y driven bypgsandda inclifesial S3uhi Giddisgluibggent drives used in
e ne

rollers 22 and 32, roller 32 transports aster than the

40. The personal computer of claim 6 wherein the
printhead includes a modulated source of radiation.

41. The printer of claim 36 wherein said accessible
drive bay is a quarter high 3 1/2 inch disc drive bay.

42. The printer of claim 36 wherein said accessible
drive bay is about 1 to 2 inches high, about 7 to 9
inches deep and about 5.5 to 6.5 inches wide.

43. A printer which can be housed within an
accessible drive bay comprising a media access for
inserting media to be printed into said printer, a
communication link for receiving image data, a printhead
for printing said media, and means for mounting said
printer in said bay, said bay being about 1 to 4 inches
high, about 4 to 12 inches deep, and about 3 to 7 inches

wide.

44, The personal computer of claim 43 wherein said

accessible drive bay is a half high 5 1/4 inch disc drive
bay. '

45, The perscnal computer of claim 43 wherein said

bay is a quarter high 3 1/2 inch disc drive bay.

This Sheet Has Been Replaced
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roller 22. In the illustrated enbodi ment, the printer 10

i ncl udes an optical detector 40 which senses:the trailing edge of the
nmedia as it travels in the printer. The step -mptor 35 is progranmed to
transport the nedia sheet a predet er mi ned nunber of steps correspondi ng
to a pred YO ME3Mosition in the printer upon receiving aPCT/US |
triggered by a signal fromthe detector 40 indicating. the trailing edge
of -t he nmedi a sheet. The feed roller 32 in conjunction with a-“plurality
of idle rollers 30 transport the sheeqd712ixed nunber of steps as
programmed by the step notor 35 to the gui'de’plate 34 at t he back 36 of
the printer. The guide plate 34 is curved in order to direct the

| eadi ng edge of the nedia sheet - into the open space 37 in the back of
the printer. Wen the medi a reaches this predefined position, the step
notor- 35 is programred to reverse and the counter in the step notor
controls the advancenent of the nedia through the printer. Advancenent
of the media fromthis point in the operation of the printer is
coordinated with the -9- WO

96/ 39301 PCT/ US96/ 08305

10 =~




progranm ng and operation of the printhead 52 such that upon conpl eting
each scan of the nedia by the printhead, the nmedia is advanced. Wen the
not or 35 reverses direction, the direction of rotation of roller 22 is
al so reversed by switching the drive for the roller 22 to the,. gear
train 23 on tH¥O8EE38I te side of the printer. By rever si n(PAIESEE30Et i On
of the roller 22 in this manner, the roller 22 can urge any nedi a sheet
whi ch may have been double fed and detai ned by roller 26 back into the
medi a supply cartridge unit thereby pr everé |/nﬁ doubl e f eeds.

VWhile the invention is illustrated using ptick up and feed rollers to
convey the nedia through the printer, other sheet conveyance neans
conventional ly enpl oyed in printers or copiers such as belt conveyors
may al so be useful. The printhead used to illustrate this
partieul ar enbodi nent of the invention is al so descri bed in US
Application Serial No. 08/418,431 (Attorney Dosket 300150-2023) filed

April 5, 1995. In the enbodi nent illus gs. 4-6, the

print head 52 i ncl udes #singl e carr | LSS EE ¥.ch both an
exposure head 53 and a devel%ﬁ' 5 ™ N\

el enents can be divided and arriages if

desirabl e. The exposure “head” 53 image-w se exposes the nedi

YIn this
case, as “previously ind ed the printer is designed to g '

on




a photosensitive nedi a enpl oyi ng phot ohar denabl e
phot osensitive nmedia could be
descri bed. The devel oper
The exposure head 53
plurality of nWOIE¥8H radi ation (Iight)
emtting diodes (LED),

ot her
al so been previously
m crocapsul es after exposure.

be in the form of
(LCD)
PCT/ US96/ 08305

i ght

radiation emtting elenents 55 are red, gr
t he exposure head 53. The radi ation
provi ded fromt
expansi on board supplied @
The expansi on boar

an el ectronic signal
from an
with the conputer
interface circuitry in a manner
by el ements 55 ‘can be
beam form ng

panel s, lasers, fiber _optjcs,
Hnd bl ue
emtting el enents are nodul at ed by

directed to the
aperatured plate 56 posit s

exposed in a s

emtting

liquid crystal
WD 96/ 39301
etc. Preferably the

m cr ocapsul es but

iml|ar nanner as has

head 54 ruptures the

i ncorporates a
el enent BCTHEs96/08305 nay
di spl ay

LED s nmounted in

nore particularly

he d assenbl ed
may i de a rknt buffer or
known in § /#h THE rMAdi ation enmitted
' rough a
d adjacenty to the LED s
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whereby the radiation is projected onto the nedi a sheet wi th good

resol ution. The printhead 52 travels back and forth across
the nedia on the carriage rail 58. The printhead is cl anped to and
driven by a cog belt 60 which runs .parallel the rail 58 on a pair of
rollers 62 an 6439301 orj ented such that their center axes arRCTAOFPE3HS al .
Roller 62 is indirectly driven by a step notor 66. This step notor is
programed such that at the end of each . stroke or traverse of-the nedia
by the printhead 52 the not or reversesdipection. I mredi ately before

t he step not or 66 reverses the directrghyg t he printhead, the

media is incremental |y advanced by the line notor 35. As the

media i s step-w se exposed and in taidyagvanced, the nedia passes
bet ween an overhead pressure platle 29 -gaeTHe devel oper head 54. The
devel oper head 54 includes a pressurg| appfi cator 7 i ncludi ng at | east
one and preferably a plurality of balfj / elementy 72. In Fig. 6, the
pressure applicator includes four/bgll e nty§ which are arranged on a
| i ne which runs at an oblique ang_ﬁ mﬁ_ﬂmfe pegt to the direction of
travel of the printhead such that thgfH nt STty ayleho along a plurality
of overl apping paths as they cross t g' medi ®bal | elenents are
preferably arranged so as ' ~
j 7
! J
E \\“ - Q’ 'l
] v 7
2 i~ o
-
e =
i~
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WD 96/ 39301 PCT/ US96/ 08305 to
avoid formng raster lines in the imge. The ball el enents are each
nounted in a cylindrical bore 75 with a conpression spring 74 which
urges each ball into pressure contact with the nedia. The devel oper
unit 54 is WOPERYOtted on a rail nenber 78 as it traver sesPETESHHOBA0G
The nmedia is conpressed between the ball elenents and the upper :
pressure plate 29. This causes the m crocapsul es to rupture whereupon .
t he col or precursor contacts the devg%qp?! mat eri al and produces an

I mage. There are occasio dufring the operation of the
printer when it is ' : ct the
medi a such as wherdfthe nedia is transported to the back of printer
prior to printingjand as the border redi ons (which are optionalf) such
as the areas [ di atel y adj acent and paraqT?W‘TTﬂa | eadi ng &N
trailing edges of he nmedi a, passes over tﬁe frevetopet headj{54.§ To
prevent such contggt the rail 78 is rotiat @bl e about {its cenfjer faxi s and
has & noncircular fji cross-section includiingja flat 79jove or tji on of
Its | engt h adjfacent one or both sides af {he printel. By ing the
printhead to a siqd#! |l ocation and rotating tihe flat jjnte Eﬁs |

beneath the prfinthgad, the ball el ementis flo nqglcontac1 e i a.
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The printer is programmed such that the nedia continues to be advanced,
exposed and devel oped until the image is conplete. The printer may
optionally include a heati ng el enent such as a heated bar which extends
across the media path to heat the nedia as it exits the printer and
- thereby accel avo9@3%etvel opnent if desired. Conmpl eti on of PHTQ’SP%'@? may
be indicated by a signal from the conmputer, or by .a signal generated
directly or indirectly in response to the detection of the | eading or
trailing edge of the nedia by optical det BP? 40. Upon conpl eting the
i mage, the printhead is positioned to the gide of the printer, the
pressure head is disabled by _ -12-

WD 96/ 39301 PCT/ US96/ 08305

rotating rail 78 as described above and the nedia is advanced al ong
table.42 to roller 44 which is driven by the gear train shown in Fig. 5
and whi ch advances the media out of exit slot 16. The nedia is held in
contact . with roller 44 by the spring baffle 46. Once the print has
been ejected through slot 16, the line notor 35 is reversed and upon
recei ving t-he next print signal, the -

FIG. 7




printer is ready to renove another sheet of nmedia from t he nedi a pack
14 and to repeat the printing operation. Wiile the printer
di scussed above is designed - for use with a photosensitive nedia

enpl oyi ng m croencapsul ated col or forners, the teachings herein and

t he inventi orWg®6#01 beyond the specific printer i 11 ust PEEESP6E$305
processing this particular nedia. As illustrated bel ow, through the use
of. ot her pri nt heads ot her nmedia nay be processed within the personal
conput er housi ng to provi de i nages bazg? Zn t he teachi ngs herein.

Fig. 8 illustrates a printer 200 in accor nJ wi t h anot her enbodi nent
of- the invention which is designed to print on a Polaroid film pack
202. The printer 200 extends forwardly fromthe front face of the
conputer to permt a door 204 to swing dowwardly to | oad the film
pack. In this enbodinent, the nedia is not. noved with respect to the
printhead as was the case for t he previ ous enbodi nent. |nstead each
filmunit is exposed as it sit g=Fw=tH re=fFFmpack using an exposure
head-206 which scans the filmin bgth an X and direction. An exposure
head 206 carrying LED s (n&@ sfipwm—] s untpd on a carriage 208. The
carriage is noved in t X dirdietionf (i,xe., fjight and | eft as shown

in Fig. 8) by a ball screw 210 whi ¢ih i s—fven b a step not or 212. The
bal | screw passes through a threadg aper e 0 a carriage support
menber 213. A second carri age $fuppor 3 isalocated on the opposite
si de of the printer and travel § o123 yded gui de rail
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-13- WD 96/ 39301 :
PCT/ US96/.08305 running parallel to and in alignnent with the screw

212. The Y scan of the exposure head 206 is provided in a manner

anal ogous to that shown in Fig. 5. The carri age 208 extends across the
printer and WRPIY a carri age rod 214 on whi ch the exp®@CEAUSIMEMNS 206

is noved by belt drive 216 which is also carried on the carriage 208.

The belt drive is driven by a separate step notor which is - not shown.
Wien the filmunit has been conpletely scanned, the filmunit can be
pushed out of the fil m pack by a pic i& Adhner known in the art into the
pressure nip bet ween the devel oper rollers 220 and 222 which are

nmounted on the printer door 225. Rollj i iLven by gear 223 which
intermeshes with the |ine gear tgain ifn the prinflef when the door 225 is -
closed. As the film unit is spendeed t hrough sl {t i224, a devel oper pod
in the filmunit is ruptured.mijil filmunit 2¢2ii ncl udes a battery
pack, contacts can be provided on thelfl oor of-: t jetprinter so that the
step'notor 212 for the X-drive and [k he unshown s{jep/notor for the belt
drive can be Q
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powered by the battery pack. Alternatively, the notor .can be powered by

D.C. current fromthe conputer's power suppl y. Fig. 9
illustrates a printer 300 which is useful in imaging by dye diffusion
thermal transfer (D2T2). This system enpl oys sublinable dyes carried on
a ri bbonWomésoMi nter 300 is nounted in the printer on PCI/USIGARRS
carriage 302 so that the printer 300 can be pulled fromthe front of
the conputer to replace the thernal transfer ribbon 304 which is
installed in the printer on a cassetkﬁéﬁg Media 308 is supplied from
a cartridge, which is inserted into i nter through door 310,
using a pick up roll 312 in a manner aaaLQgQus_Ia_Lha. shown in Fig. 5.
The nedia is fed by rollers 314 and 320 her mal printhead 316.
Printhead 316 scans the medi a baclf and forth i njfohe direction
per pendi cul ar to t he nedi a gsth back up rol I §318 is provided to keep
-14-
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the media in proximate contact with the ribbon 304 as it i s scanned by
the thermal printhead. The ri bbon 304 advances with the nedia during the
printing process. The ri bbon typically includes fields or panels which
are cyan, magenta, yellow and bl ack and correspond in | ength and

wi dth to the WOPSBROENd width of the area in the medi a i nPGIPPON08RL
image is fornmed. One pass through the printhead is required for each
color. Thus, to forma full color imge using.a four color ritbon, the
print head must scan the nedia four tHTBE/T _ In one

enbodi nent of the invention, the nedia i‘s lransported by rollers 314 and
320 to the back of the printer whereupon the direction of rollers 314

and 320 is reversed. The nedia-i S ptpitdmat— =tasses fromright to
left in Fig. -9. As the nedia noves pafft the printhdhd 316, the thernal
transfer ribbon noves in regist\gr mﬁtf the nedigffromthe feed roll 322
to the take up roll 324 in tHe cas;ette 306. Aftier each color is
printed, rollers 314 and 320 rifversed, the ngedia is transl ated to
the back of the printer, the directioff of the rolldfs is again reversed
and the next color is printed as the gredi a agai iy noves fromright to
left in Fig. 9in register with thip grint ribborf] After all of the

col ors have been printed, the n@dip is advanced [put of the printer

t hrough sl ot 330. ®gll 10 illustratfes a printer 400 which
IS designed to print imges usi o) k jet prj| nthead 402. The
medi a supply, pick up and line feed ig&i mlar to that shown in Fig.4.

As shown in Fig. 10, the nedia 404
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is inserted into the printer through door 406,
from the cartridge by pick up rol
412 to a position in the printer

printhead 402. Printhead

t he nedi a is renoved

408 and fed
fromwhich it
402 can be a conventional single color, three.

by feed rollers 410 and
i s scanned by the

col or or WB3SBB or ink jet printhead which scans the mEHTAUSAEPAE

WD 96/ 39301

ditrection of travel. The ink is supplied to the

cartridge (not shown). To permt
printer 400 is mounted in the printe

repl

ik

PCT/ US96/ 08305 its

printhead 402 in a

t of the ink cartridge, the
drawer mechani sm 414 whi ch

enabl es the printer to be slid out of the drive bay to a position at

whi ch the user can replace the ink cartridge
into the drive bay.
usef ul

on the drawer carriage back

illustrates a printer 500 which is

and then slide the printer

Fig. 12

in printing 35mmfilm The

printer 500 extends forwardly fromthe front face of the conputer and

i ncl udes a door 502 which swihgs dpFFrert=—to—ar—

insertion of a 35nm film car

i dge

ppen position to permt




. . . . Q7OS?>‘I'( -~
504: Filmb506 is pulled out of the filmcartridge 504 by 4 ggﬁﬁe ﬁﬁg
510 in a manner analogUUg‘fﬁ'EBHVEHFTBHEﬁ caneras havi ng an onﬁ 1o -
filmadvance. In this. mﬂnmm he printer is provided with an full
frame LCD panel 514‘“““‘ ﬂ [ ontrolled by a signal recei-ved
fromthe conputer. |mages & e f ofmed oh the filmb506 as it stops in
front of the panel 514. A white | i ght source 512 is provided in the

printer with a col or filter wheel 516. Inmaging information is

downl oaded to t hewh &P Rangh igg.ed, green, and blue fields. As
each field of inforrraﬂion ?Ls %r g?fliln gd £5 the panel 514, t he panel is
illum nated by |ight source 512 through the corresponding filter on
wheel 516. Wen the three exposures are conplete, the film506 is
advanced and-the AextPeRE@RAL an e Ted. WER alds of usedwl | niRas

been paj Lt h rtrl 5 er Lres. 1o L pierrupt
I magi ng thekgP?ﬁq&u%g&s %é‘gfi 5%)%9%211 ggbgé?%g?lélgé qugtﬁg'téﬁe nld‘['?%%sf‘l"%‘ﬁqﬁback
into the caatrigigetbsiesitiveonvpadignal csmgrisinghe sCar hbuddaggan ahen be
renmoved fromthe printer through door 502 and replaced.
Fig. 11 il asceasdbleg pdumivg @Y whiBh Ehe howsdhgl, i @ previebly taér mal
aut ochr one d'{:a as .describ VO 96/ 3930]h . , . '
PCT/ US96/ 08§gg Obensitive media, and a pr:l.nter, wherein said prlnter

| includes a printhead which employs a modulated source of

radi_atj.on for exposing said photosensitive media, said

b' printer being housed within said drive bay.

2. - The personal computer of claim 1 wherein the
printer includes a media access for inserting media to be
printed into said printer, a communication 1link for
réceiving image data, and a printhead for printing said

media.

3. The personal computer of claim 1 wherein the

printhead includes a liquid crystal display.

\/ 4. The personal computer of claim 1 wherein the

printhead includes a light emitting diode.

5. The personal computer of claim 1 wherein the

printhead includes a cathode ray tube.

6. The personal computer of claim ‘1 wherein the

printer is mounted on a drawer carriage such that it can

be moved slidably into and out of the bay.

REPLACEMENT SHEET
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in US. Patent 5,091,280 to Fuj+—Phato Film Conpany  Li mifRERPLACEMENTs:

printer, a photosensi tlrmlmm ' supplied froma cartgi fIge

is inserted into the ugh a door 604. Agdin, e La |
advanced to the printheat mlmw?mumnp;rol | er, as pr gv ogfsﬂﬁﬂﬁ%
descri bed. The thermal autochrone nedi&. = requires exposu}elat—three
different wavelengths to = expose the nedia which are typjcally in the

ul traviol et or blue region. After exposure, the nedia i heated—to
devel op the, full col | t @5@@%} t || yst i a [t of
the filmi ?’advancedc’il;l';/é Pglglggrogﬁl h%% an g% : %%%idﬁr:int%?é?%% udes a
print head Gi2inter n€urdhey nimkelades sounedsing edémentonfand edteaid ng
unit 614. In the enbodinent jllustrated in Fig. 11, the filmunit is
exposed as §ie MR (Y PEMY (3P4 | diYeloping (3p ¥IM3AR e and passes over the
printhead 612. The printhead 612 carries light or UV radiation sources

whi ch correspond to the sensitivity of the nmedia. After the nedia is
exposed, itgjs heatedri® gerebpplt hComp@eer of claim 2 whéR¥iAJ tdRscri bed
the invention in detail and by reference to preferred enbodi ments
t hereof , i tPuéntherd scapgatdet media ndbai Atcdidasts ome darestiions and

from.t he scope of the invention defi ned in

possi bl e W t hout. .departin
ad'1s "Griven bW%tm? %t ained is:

t he appende@%l%ﬁ’fﬁ;he

9. The personal computer of claim 2 wherein the
Q./ printer includes a plurality of rollers for conveying
said media, a gear train, and a motor, said motor driving

said rollers via said gear train.

10. The personal computer of claim 2 wherein said
printer includes mounting holes for mounting said printer
in the bay, said holes being aligned with mounting slots

in the bay.

11. The personal computer of claim 2 wherein said

printer includes a front face which faces forward in the
_&J _ drive bay and the access includes a slot in the front

face of the printer for receiving a media supply

cartridge.
12. The personal computer of claim 2 wherein said
accessible drive bay is about 1 to 4 inches high, about 4

to 12 inches deep, and about 3 to 7 inches wide.

13. The personal computer of claim 12 wherein said

19




-17- What is ' LS. | A personal
conputer which is wuseful in rH ﬂﬂmt ﬂﬂﬂmn ol or, photographic
qual ity inmages with ity Sttt i SRR

accessible drive bay is a E;uarter 'high 3 ¥ inch disc

drive bay.

14. The personal computer of claim 12 wherein said
accessible drive bay is a half high 5 ¥ inch disc drive

bay.

15. A printer which is adapted to be housed within
an accessible drive bay comprising a media access for
inserting photosensitive media to be exposed into said
P ‘printer, a communication link for receiving image data, a
printhead for printing said media, and meéns for mounting
said printer in said bay, said printhead including a
modulated source of radiation for exposing said
photosensitive media and useful in producing full color,
photographic quality images therein.
16. The printer of claim 15 wherein said printhead
scans said media in at least one direction and said

printer includes a motor for driving said printhead.

17. The printer of claim 15 wherein said printhead

L_/ includes a liquid crystal display panel.

18. The printer of claim 17 wherein a color filter
and a source of white light are associated with the

ligquid crystal display panel.

19. The printer of claim 15 wherein said source of

radiation is a plurality of light emitting diodes.

REPLACEMENT SHEET
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‘a photosensitive medi a conpr|5|h__“‘_‘ﬁbusrng~——~aﬂ— accessi ble drive

bay in the housing, a supply of phot and a printer,
whereirn said printer includes a pri rﬁﬁl mmys a nodul at ed source
of radiation for exposing said photosen$| ILVEm said printer being

housed within said drlve bay. - The personal conputer of claiml

wherein the inter i udes nedl céss_for inserti to, be
printed into &Sﬂ d print Brf:BFrﬁEnPgaFﬁ'Br’rml it ﬁk“’F‘&reﬁé’ceﬂ%"ﬂe Rt a,
and a print hegfes 0410k P+LAGFSA FBLL8phic3fFil The personal conput er
of claim1l wherein %he prlntheang%c gde écllau?d crystal display. 4.

The personal conputer of claim1l wherein the printhead includes a |ight
emtting diode, 5. The personal conputer of claim1l wherein the

printhead i ncfhdes a caFRBdBTARfer Rt claim 16 whegeipesasd PELRERead of

CLa'”]; WhereLl,£8€said £film in two orthogonal directions.

22. The printer of claim 15 wherein said printer
includes mounting holes for mounting said printer to the
bay, said holes being aligned with the mounting slots in

the bay.

23. - The printer of claim 15 wherein the printer
includes a front wall have a slot therein for receiving a
media cartridge and a pick up roll which contacts the

media and removes a unit of media from the cartridge.

24. The printer of c¢laim 15 wherein the printer
includes a first motor for driving said printhead and a
second motor for driving a conveyor for moving said media

with respect to said printhead.

_K,i 25. The printer of claim 15 wherein said accessible
drive bay is about 1 to 4 inches high, about 4 to 12

inches deep, and about 3 to 7 inches wide.

- 26. The printer of claim .25 wherein said accessible

drive bay is a half high 5 % inch disc drive bay.

27. The printer of claim 25 wherein the printhead

includes a liquid crystal display.

REPLAGEMENT SHEET
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printer is mounted on a drawBF—GaLLpage_sth__hat

into and out of the bay

The' personal conputer of cl

18
pri.nter further

It can be noved slidably
7.
i ncludes a

heating el enent for -

8.

nmedia in at

9.

The personal

The personal

e o IAAIBIA,

conput er

conput er

y and devel opi ng an i nmage.

of clalm?2 wherein the printhead scans the

| east one direction and the printhead is driven by.a notor.

of claim2 wherein the

28. The printer of claim 25 wherein the printhead

includes a light emitting diode.

29. The printer of claim 25 wherein said accessible

drive bay is a quarter high 3 ¥ inch disc drive bay.

30. The printer of claim 25 wherein said accessible

drive bay is about 1 to 2 inches high, about 7 to 9

inches deep and about 5.5 to 6.5 inches wide.

31. ¢laim 1 wherein

The personal computer of

said
photosensitive media is an instant photosensitive media
and said printer includes means for developing images in

said instant photosensitive media.

32. The personal computer of claim 31 wherein said means

for developing images in said instant photosensitive

media includes means for applying pressure to said media.
33. The printer of claim 15 wherein said photosensitive
media is an instant photosensitive media and said printer
includes means for developing images in said instant
photosensitive media.

34. The printer of claim 33 wherein said means for
developing images in said instant photosensitive media
includes means for applying pressure to said media.

35. The personal computer of claim 31 wherein said

photosensitive media includes a developer and

REPLACEMENT SHEET
04 AUG 1398
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printer includes a plurality a, aill |l ers for conveying said nedia, a gear
Hl

train, :and a notor, said noto i”, 'mm“m ol l.ers via said gear train.
" mg. n said printer includes

10. The personal conpute
mounting holes for nounting said printer i’nh tthe bay, said hol es being
aligned with nmounting slots in the bay. 11. The personal conputer

of claim lem%r LLSald, pri | udes a f i f f Qr war d
in the drive é’?ag’r?gﬁt%e agg;élgsgllhﬁ'c ude% aécscflyi ng?ﬁgwgfggt ?%%g of "t he
printer fophoetiatdehabledidgngsoidioncartridge. ™ 12 The personal

conputer of claim2 wherein said accessible drive bay is about 1 to 4
I nches high, about 4 to 12 inches deep, and about 3 to 7 inches w de. 13.

The 'personajIG .co%uet eﬂr:? tcgll:'ab? %‘:?Lavikt]nerﬁ nwﬁg:lcgin said photosensitive
media includes a developer and microcapsules containing a

color precursor and a photochardenable composition.

37. A personal cémputer which is useful in reproducing
full color, photographic - quality images with a

photosensitive media comprising a housing, a half high 5

U % inch accessible drive bay in the housing, a supply of
photosensitive media and a printer, wherein said
photosensitive media ihcludes a developer and

microcapsules <containing a color 'pi:ecursor and a
photohardenable : composition, and wherein said printer |
includes a printhead which employs a modulated source of
radiation £for exposing said photosensitive media and
means for developing images in said photosensitive media
which includes means for applying pressure to said
photosensitive media, said printer being housed within

said drive bay.

38. A printer which is adapted to be housed within a
half high 5 % accessible drive bay and to print £full
color, photographic quality images with a photosensitive
media comprising a photosensitive wmedia supply, access
for inserting photosensitive media to be exposed into
said printer, a communication link for receiving image
data, a printhead_ for printing said media, means for

‘developing images in said photosensitive wmedia includes

REPLAGEMENT SHEET
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19 ' accessible driv uarter high 3 1/2 inch disc drive
bay. 14. The personal mwﬂ ,H ,Ij m 12 wherein said accessible
drive bay is a half high 5 T e bay. 15. A printer
which is adapted to be housed vvlthl n an®acCessi bl e drive bay conprising a
medi a access for inserting photosensitive media to be exposed into said
printer, a n ti f R i nt for
printing saﬁgaﬁyédlfgé g%gl:?e%% p?{)émunﬁ&ngsés{a?gﬂb% er%é}tﬁ{‘lggl ‘ﬂg ay, sai d
printhead | anudiesnss fodulmbwttingpusadd piintesli dhi oaidf Bay,exga@sang
sai d photosensitive nmedia and useful in producing full color, photographic
quality i meBEinERERE incigiding aTHedwlates sPurge aflFadiatdion skey

print head Sgﬁﬂésﬁibd ngdig | npﬁgtggéﬁglg.@%\ed" r%&&‘lé’f‘ ang g%e:gn said

photosensitive media includes a developer and
microcapsules containing a c¢olor precursor and a

photohardenable composition.
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+ of claim 15 wherein said printhead includes a |iquid cryst nel .
18. The printer of claim 17 wherein a color filter and a source oft
white light are associated with the liquid crystal display panel ?8%;3

The printer of claim 15 wherein said source of radiation is a pl
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(57) Abstract

A printer (10) housed in an accessible
drive bay of a computer. The computer includ-
ing media access (12) for inserting media tobe -
printed into the printer, a communication link
for receiving image data, a printhead for print-
ing on the media, and means for mounting the
printer in the bay. Also, a personal computer
includes a housing, an accessible drive bay in
the housing, a central processing unit, memory,

a data retrieval and storage device; at least one
connection for an input/output device, a power 10" \—o
supply, and a printer, wherein the printer is
housed within the drive bay.
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RePLAVEMENT ohtEl |

";"20 The prlnter of claim15{wnerein sald fe¢gia is a dlfoZmeé\a saq
photographlc film 21. he [y snREG gc alm 16 wherein 4hi 8

printhead scans said filmin t orthogona e¢tions. 22. .|.PUSI"he. (‘A)PVI
printer of claim15 wherein saijd *pr+nter—+rettutdes nmounting hol es for '

nmounting said printer to the bdy, said holes beihg aligned with the

mounting slots in the Bayrivel$a houSE@?fB%h”E%&o f gbgkm 15 wherein the
printer includes a front wall ha erein for rece|V|ng a_nedi a

cartridge an@r@SRSTRRAF G &WaleﬁthPréﬁ‘r’ﬂeefcf@“tlﬁebﬁe&FS YhdiPefoVBELIgEHNI t of

medi a fromt hf eagliciasons Zhrrentlyl Berainiabler oef rapadlylmoviiagei n the
printer i ncI

flrst t.or_fo é%lVlng %kéh i t? d _and a see

motor for dri %wna&' o T sai i@g:&o ﬁ% 8spg'.c%’rF8 g‘ )
pri nt head. p@:‘g‘rldes a‘t&gmcﬁ ém ofhicihmifiilGs wnsd siegasdivésacess bebl e dr| ve -<
bay is about at&(fl 6&%%&9 ahaut, I e edee Rosdd About 3 to .
7 inches w dph' e prc% nter rfdé:?%qﬂt% 25 wherein said accessible .
drive bay i's %94&%? theyHisen /te | Ir3d dthe dwades pPgiro the personal *

computer memory, view the images, edit the displayed '

image by.cropplng or changing the size, color settings

and orientation, and copy the original or edited image as

a bitmap. In addition, while not widely used, electronic

digital cameras are commercially available currently.

- These cameras photograph an image, but the image is

w ' stored in digital memory such as random access memory

instead of on film. These stored images can be -

downloaded from the camera to a personal computer for
viewiﬁé and editing in a manner analogous to the photo CD
images discussed previously. In still another
application, personal computers are now available
commercially with television cards. With a TV card, the
user can download images directly from the television
network or from a video recorder for viewing and editing.

Alternatively, the drive bay housed printer might be used

to print images from a source such as the Internet.

In sumﬁary, there is a need for a printer that
can be housed within a personal computer accessible drive
bay. In particular, as the capabilities of the personal
computer expand in the video and photographic field, the
need for printers which can reproduce near or
photographic quality images will increase and it would be
desirable if such a printer could be housed within a
conventional personal computer disc drive bay. Such a
printer could reproduce images approximately the size of
a conventional photograph, for exann-_, about 3 inches : T
wide and 5 inches long. Such a printer would not replace
the scand alone printer but it would prov1de a low cost

alternatlve yhich would enable the personal comnuter to
be used for additional applications.



T27. The printer of cIa|n125 wherein the prlnthead incL

crystal di spl ay. 21
printer of claim25 mhereln the printhead includes a |ight

29.
quarter

The printer of claim25 wherein said accessible Qrivﬁ
high 3 1/2 inch disc drive bay. 30. The prinfel
wherein said accessibl.e drive bay is about 1 to 2 inches high}

about.7 to 9

Smgy_o_t_ths_lams_igg

According to the present invention there is
provided a personal computer which is useful in
reproducing full color, photographic quality images with

a photosensitive media comprising a housing, an

accessible drive bay in the housing, a supply of

photosensitive media, and a printer, wherein the printer

_includes a printhead which employs a modulated source of

radiation for exposing the photosensitive media, the
printer being housed within the drive bay.

The printer may include a media access for
inserting media to be printed into the printer, a
communication 1link. for receiving image data, and a

printhead for printing the media.

The printhead may include a 1liquid crystal
display.

The printhead may include a 1light emitting
diode.

The printhead may include a cathode ray tube.
The printer may be mounted on a drawer carriage

such that it can be moved slidably into and out of the

bay.



“inches deep and about 5.5 to 6.5 inches wide. 31. The personal conputer
of claim1 wherein said photosensitive media is an instant photosensitive
medi a and said printer includes nmeans for devel oping images in said instant

phot osensitive nmedia.. 32. The personal conputer of claim 31 wherein said
means for developing inmages in said instant photosensitive nedia includes
means for applying pressure to said nedia. 33. The printer of claim15

wher ei n sai d phot osensiThere peihter s mayi n§uabhhephofinséndet i we reditargnd
said printer includes_neans for devel opi.ng i mages L n sai d j nstant,
phot osensi t i VL §R&RG . for .aﬁﬁﬁgthﬁt@deg UPAE RS YWAB e A VEL P IR AR f or
devel opi ng irgggg?j n said instant photosensitive nedia includes neans for
appl yi ng pressure to said nedia. 35. The personal conputer of claim 3l
wherein said photosensitive mnedia includes a devel oper and
22

The printhead may scan the ngdia in at least

one direction and the printhead may be driven by a wmotor.

The printer may include a plurality of rollers
for conveying the media, a gear train, and a motor, the

_motor may drive the rollers via the gear train.

The printer wmay include wmounting holes fér
mounting the printer in.the bay, the holes may be aligned

with mounting slots in the bay.

The printer may include a front £face . which
faces forward in the drive bay and the access may include
a slot in the front face of the printer for receiving a

media supply cartridge;

According to another aspect of the present
invention there is provided a printer which is adapted to
be housed within an accessible drive bay comprising a
media access for inserting photosensitive media to be
exposed into the printer, 'a communication 1link for
receiving imagé data, a printhead for printing the media,
and means for mounting the printer in the bay, the
printhead including a modulated source of radiation for
exposing the photosensitive media and useful in producing

full color, photographic quality images therein.
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"mcrocapsules containing a color precursor and a photohardenable

conposi tion. 36. The printer of claim33 wherein said photosensitive
medi a i ncl udes a devel oper and m crocapsul es containing a color precursor
and a phot ohar denabl e .conmposi ti on. 37. A personal conputer which is
useful in reproducing full color, phot ographic- quality I mages wth

a photosensitive nmedia conprising a housing, a half high 5

1/4 i nch

accessible drive bay in the housing, a supply of photosensitive nedia and
a printer, wherein said photosensitive nedia i ncl udes
devel oper  and ni cr ocap¥l BEinEBRRdi My sﬁanc&hﬂ'“@#E@uﬂébrataﬁﬁas§

phot ohar denaly &, CSgPP.éEEER”’ar?&‘dt er&gné%l-duﬁiﬂ N 8Ly bde ! Ydegodopr igihead

whi ch enpl oys a no ated source 0

for” “exposing sard

phot osensi t i Wriviaidy aheskimtiead or devel opi ng i nages in said

phot osensitive nedi a

The printhead may include- a liquid crystal

display panel.

The color filter and the source of

white light

_may be associated with the liquid crystal display panel.

The source of radiation may be a plurality of
light emitting diodes.
The media may be a diffusion transfer
photographic film.
The printhead may scan the £film in two
orthogonal directions.
The printer may include mounting holes for
RN mounting the printer to the bay, the holes may be aiigﬁed

with the mounting slots in the bay.

The printer may include a front wall having a

slot therein for receiving a media cartridge and a pick

up roll which contacts the media and removes a unit of

media from the cartridge.

The printer may include a first motor for

4A
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“whi ch' i ncl udes neans for appfying pressure to said'bhotosensiti?e nediaf

said printer being housed within said drive bay. 38. Awprinter which is
adapted to be housed within a half high 5 1/4 accessible drive bay and to
print full color, photographic quality inmages with a photosensitive nedia
conprising a photosensitive nmedia supply, access -for inserting .
phot osensitive nmedia to be exposed into said.printer, a comrunication |ink

for receivingininegey théapranphdideatdl ar geddid NBotaird A8 ari¢eags & or
devel opi ng i mages in said photosensitive nedia includes
conveyor for moving the media with respect to the

printhead.

The printhead wmay include a 1liquid crystal
display.

The printhead may include a 1light emitting

diode.

U The photosensitive media may be an instant
photosensitive media and the printer may include means
for dEveloping images in the instant photosensitive

media.

- The means for developing images in the instant
photosensitive media wmay include means for applying

pressure to the media.

The photosensitive media may be an instant
photosensitive media and the printer may include means
for developing images in the instant photosensitive

media.

The means for developing images in the instant
photosensitive media may include means for applying

pressure to the media.

The photosensitive media'may include a developer and

microcapsules containing a <color precursor and a

REPLACEMENT SHEET
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"nmeans' for applying pressure to said photosensitive media, and means for

nmounting said printer in said bay, said printhead including a nodul ated-:
radi ati on for exposing said photosensitive nedia, wherein
sai d photosensitive nedia i ncl udes a devel oper and m crocapsul es

sour ce of

containing a color precursor and a photohardenable conposition.

photohardenable composition.

‘The photosensitive media may include a developer and
microcapsules containing a color ©precursor and a

photohardenable composition.

According to a further aspect of the present
invention there is provided a personal computer which is

useful in reproducing full color, photographic quality

_images with a photosensitive media comprising a housing,

a half high 5 % inch accessible drive bay in the hbusing,
a supply of photosensitive media and a printer, wherein
the §Eotosensitive media includes a developer and
microcapsules con;aining a color precursor and a
photohardenable composition, and wherein the printer
includes a printhead which eﬁploys a modulated source of
radiation for exposing the photosensitive media and means
for developing images in the photosensitive media which
includes means for applying pressure to the
photosensitive media, the printer being housed within the

drive bay.

According to yet a further aspect of the invention
there is provided a printer which is adapted to be housed

within a half high S_M'accessible drive bay aﬁd to print

full color, photographic quality images with a

photosensitive wmedia comprising a photosensitive media
supply, access for inserting photosensitive media to be
exposed into the printer, a communication 1link for

receiving image data, a printhead for printing the media,

FSRPIOY SR
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means for developing images:in the photosensitive media
includes means for applying pressure to the
photosensitive media, and means for mounting the printer
in the bay, the printhead including a modulated source of
radiation for exposing the photosensitive wmedia, wherein
the photosensitive media includes a developer and
microcapsules containing a color precursor and a

photohardenable composition.
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Brief Description of the bfawings

Fig. 1 is a perspective view of a conventional

personal computer housing sometimes referred to as a
"tower".

Fig. 2 is a perspective view of a computer"
printer in accordance with the present invention which
fits within a conventional disc drive bay.

Fig. 3 shows the printer of Fig. 2 with an
associated media pack wherein a print is shown in the
process of being dispensed from the printer. i

. Fig. 4 is a cross-sectional view of the printer

of Fig. 2 showing the path through which the media is
transported in forming an image.

Fig. S is a'side view of the printer of Fig. 2
showing the gear train.

Fig. 6 is a top wview of the printer of Fig. 2.

Fig. 7 is a cross-sectional schematic view of
the printer shown in Fig. 6 along the line 7-7.
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