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SPACE ADJUSTERS WITH CAM SHAFTS

BACKGROUND

{6001} Electronic devices such as imaging devices may perforn operations on or with
print media. A portion of the electronic device may be spaced away from the print media in
order to perform such operations on or with the print media. A plurality or variety of different
print media types, thicknesses, sizes, and/or matenials may be used m the electronic device. An
optitnal space or distance between the print media and the portion of the electronic device that
performs operations on or with the media may depend on the type of print media in use with the

electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

{0002} Fig. 1 isx a perspective view of an example space adjuster.

{6003} Fig. 2A 1s a perspective view of a cartiage having an example space adjuster.

{6004} Fig. 2B is a perspective view of a carriage having an example space adjoster.

{0005] Fig. 3A is a perspective view of a carriage assembly baving an example space
adjuster,

{0006} Fig. 3B is a cross-sectional view of a carriage assembly having an example space
adjuster.

{0007} Fig. 3C 15 a perspective view of a carriage assembly having an example space
adjuster,

{H008] Fig. 31 is a perspective view of a carriage assembly having an example space
adjuster.

{6009} Fig. 3E 15 a cross-sectional view of a carriage assembly having an example space
adjuster,

{0010} Fig. 4A is a perspective view of a carriage assembly having an example space

adjuster.
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{0011} Fig. 48 13 a perspective view of a carriage assembly having an example space
adjuster.

{0012} Fig. 4C is a perspective view of a cartiage assembly having an example space
adjuster.

{013 Fig. 5 is a perspective cutaway view of an example electronic device having an
example space adjuster.

{6014} Fig. 6A 13 a perspective view of an example space adjuster.

{0015} Fig. 6B is a perspective exploded view of an example space adjuster.

{0016} Fig. 6C is a perspective view of an example space adjuster.

DETAILED DESCRIPTION

{0017} Electronic devices, such as imaging devices, for example, may perform operations
ot o with media, sometimes referred 1o as print medig or a print mediun,  The print meedia may
be driven or delivered through the electromie device, and/or an operation zone or print zone
therein. A portion of the electronic device may carrv out operations on or with the print media as
the print media travels through the operation zone. The portion of the electronic device may be
spaced away from a platen m the operation zone, and thus from the print media, i order to
perform such operations on or with the print media. In some situations, this space or distance
between the portion of the electronic device and the print media iz a fixed distance. Sometimes,
if the space or distance between the portion and the print media is too close or too tight, the pring
media may jam or experience danage from being delivered through the operation zone with
msufficient clearance. In other situations, if the space or distance is too great, the quality of the
operation performed on or with the print media may suffer,

{0018} A plurality or variety of different media types, thicknesses, stzes, and/or materials
may be psed m the electromie device in some siuations. Thus, the fixed distance between the
portion of the electronic device and the platen may not be an optimal distance for every type of
print media. In other words, each or some of the different types of print media may have a
preferred space or distance from a portion of the electronic device that is to carry out operations
ot or with the print media, The preferred distasce or space may ensure high-quality operations
are carried out with or on the print media, and that the print media does not experience damage

or other yawanted effects. Certain types of print media may experience such damage or fow-
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quality eperations from being used in an electronic device with a fixed space or distance between
the platen and the portion of the electronic device that carries out operations on or with the print
media.

{0019} In some situations, it mayv be desirable o have an adjustable space or distance
between a platen within an electronic device and the portion of the electronic device that carries
out operations on or with the print media moving over the platen. It may be desirable to adjust
such space or distance depending on the type of print media to be used m the electronic device.
Some electronic devices may include a system to adjust such a space or distance, but such a
system may occapy or take up excessive volume within the electronic device, or may use an
excessive side-to-side movement of a carriage in the electronic device 10 adjust the space or
distance.

{0020 Implementations of the present disclosure provide example space adjusters that
may adjust the space between a platen, or print media travelling over the platen, within an
electronic device, and a portion of the electronic device that carries out operations on or with the
print media. Such example space adjusters may actuate and change such a space or distance with
mimmal side~to-side movement of a carriage within the electronic device. Further, example
space adjusters as described herein may enable an electronic device to optimally use multiple
types of print media, while avoiding a loss of operation guality, and also avoiding jams or
damage to the print media.

{0021} Referring now to Fig. 1, a perspective view of an example space adjuster 100 is
ilustrated. Example space adjuster 100 may mclude a cam shaft 102, having a first end 106 and
a second end 110 opposite from the first end 106, The cam shaft 102 may be an elongate
member or beam, and may be rigid or semi-rigid in some implementations. In further
mmplementations, the cam shaft 102 may be a cvlinder or a round or rounded bar, and may have a
longrudinal axis 103 extending along the length of the cam shaft 102, In some mmplementations,
the cam shaft 102 may include various shoulders, steps, notches, grooves, or ather features that
may enable the cam shaft 102 to be installed or assembled to other components.

{0022} The example space adjuster 100 may also include a fivst fin 104 disposed on the
first end 106, The first fin 104 may have g first profile or geometry to transfer a first longtudinal
force 107 mto a Hrst rotation 109 of the cam shaft 102. The first fin 104 may be a vane

{sometimes referred 1o as a set vane), or a blade, having a curvature that extends axially along
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the cam shaft 102, radially from the cam shaft 102, and/or circumferentially about the cam shaft
102 to transter the first longitudinal force 107 mto the first rotation 109 of the cam shaft 102, In
some implementations, the first fin 104 may extend in a helical or semi-helical fashion about the
cam shaft 102, In further implementations, the first fin 104 mayv be a flat wing, plate, tab, or
other protrusion capable of transferring a longttudinal force into a rotational movement. In
further implementations, the first longitudinal force 107 may be exerted against the first fin 104
m a direction along the cam shaft 102, or the longitudinal axag 103, thereof. Further, the first
rotation 109 may be a rotation of the space adjuster 100, or the cam shaft 102 thereof, about the
longitudinal axis 103,

{0023] In further implementations, the example space adjuster 100 may have a second fin
108 disposed on the second end 110, The second fin 108 mav have a second profile or geometry
to transfer a second longitudinal force 111 mnfo a second rotation 113 of the cam shaft 102, The
second rotation 113 may be opposite to the first rotation 109, In other words, the second rotation
113 may be a rotation of the space adjuster 100, or the cam shaft 102 thereof, about the
longtudinal axis 103, in some unplementations, in a direction opposite to the direction of the
first rotation 109, The second fin 108 may be a vane (sometimes referred to as a reset vane), or a
blade, having a curvature that is similar to the set vane curvatwre of the first fin 104, i some
implementations. In other implementations, the reset vane may have a corvatare that 1s
substantially opposite to the curvature of the set vane. In other implementations, the reset vane
may have a structure or curvature that is different from the set vane, yet is still capable of
transferring the second longitudinal force 111 into the second rotation 113, The curvature of the
resef vane may extend axially along the cam shaft 102, in a diwection opposite from the set vane,
to transfer the second longitadinal force 111 into the second rotation 113 of the cam shaft 102
n further implementations, the second longitudinal force 111 may be exerted against the second
fin 108 along the longitudinal axis 103 of the cam shaft 102 1n a direction that is opposite to the
direction of the first lopgitudinal force 107. it should be noted that, while both the first rotation
109 and the second rotation 113 are iHustrated on the cam shaft 102 in Fig. 1, the cam shaft 102
may be a rigid component such that only the first rotation 109 or the second rotation 113 are able
to oceur at a time, not both, It should also be noted that, while the first longitudinal force 107
and the second longitudinal force 111 are itlusurated as discrete force vectors aligned along the

axial direction of the cam shaft 102, either or both of the first and second longitudinal forces 107,
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111 may be a single constituent component {along such an axial direction} of anather force
vector extending in another divection. In other words, & force vector may be exerted against the
relevant first or second fin in any direction, and as long as that force vector has a force
component in the axial direction of the cam shaft 102, then the relevant first or second fin will
transfer that force component into the associated rotation of the cam shaft 102, with such
assoctated rotation bemg proportional to the force component.

6024} The example space adjuster 100 may also include a cam log 112 disposed on the
cam shaft 102 m between the first end 106 and the second end 110, andfor in between the first fin
104 and the second fin 108, In some implementations, the cam lug 112 may be a protruding
unsitary portion of the can shaft 102 that extends radially from the cam shaft 102 and
circumferentially about the cam shaft 102, In other implementations, the cam lug 12 mav be a
separate or discrete component from the cam shaft 102 and may be assembled or fixed on to the
cam shaft 102, The cam lug 112 may have or define a cam surface 112a that is spaced radially
from the cam shaft 102. The cam lug 112 may have a structure such that, as the cam tug 112
extends circumferentially around the cam shaft 102, the cam surface 112a moves away from the
cam shaft 102, In other words, the cam surface 112a of the cam log 112 may be spaced
increasingly farther away from the loagitudinal axis 103 of the cam shaft 102 throughout the first
rotation 109 of the cam shaft. Stated yet snother way, as the space adjuster, or the cam shaft 102
thereof, moves throughout the first rotation 109, the cam surface 112a moves farther away from
the cam shaft 102, or the longitudinal axis 103 thereof. Accordingly, as the space adjuster 100,
or the cam shaft 102 thereof travels along the second rotation 113, the cam surface 112a moves
closer to the cam shaft 102, or the longitudinal axis 103 thereof

{00251 Referring now to Fig. 24, a front perspective view of a carriage 201 having an
example space adjuster 200 is illustrated. The space adjuster 200 may be disposed on the
carriage 201, Space adpuster 200 15 shown m phantom lines as 1t may be disposed on a back side
or hidden side of the illustrated carriage 201, In other implementations, the space adjuster 200
may be disposed on another portion of the carriage 201. The carriage 201 may receive a
cartridge 214, which may be a print cartridge 214, in some mmplementations. The carriage 201
may receive the print cartnidge 214 within a cartridge dock 216 of the carriage. The carinidge
dock 216 may be a cradle, receptacle, or other structure to mechanically support the print

cartridge 214 and removably fix the prnt cartridge 214 to the carriage 201. The print cartridge
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214 may be a receptacle or vessel 1o hold a print fluid, in some implementations, and may
deposit such print fhud on media or print media. Print fluid may refer to a material or substance
that may be used in operations performed on or with media, such as ink, in some
implementations. In further implementations, the print cartridge 214 may include a nozzle or
printhead, from which print fludd may be ejected on to print media. The cartridge 214 may be
engaged with the carviage 201 such that the nozzle or printhead, or anather component that may
etect print fluid, may eject the print fluid from a bottom surface of the carriage 201, In other
implementations, the prinf cartridge 214 may be a conduit to fluidly engage a nozzle disposed on
the print cartridge 214 with a remote print fhud reservoir disposed elsewhere other than the
carriage 201, In vet other implementations, the print cartridge 214 may be another type of
cartridge that may contain a material to be used in operations performed on or with media.
{0026] Referring now to Fig. 2B, a rear perspective view of a carriage 201 having the
example space adjuster 200 15 tHustrated, For clanty, the cartridge 214 is omitted from Fig. 2B,
Example space adjuster 200 may be similar to example space adjuster 100, Fusther, the
simarly-named elements of example space adjuster 200 may be similar m fanction andfor
stracture to the elements of example space adjuster 100, as they are described above. The
example space adjuster 200 may be disposed on a support structure 216 of the carriage 201,
which may mechanically retain andfor sapport the space adjuster 200, while enabling the space
adjuster 200 to rotate relative to the carriage 201, In some implementations, the support
structure 216 may be a unitary part of the carriage 201, or, in other implementations, the suppornt
structure 216 may be a discrete or separate component that may be assemibled on to or attached
to the carriage 201, The example space adjuster 200 mav bave a cam shaft 202, and & cam Ing
212, a first fin 204, and a second fin 208 disposed on and/or extending from the cam shafl 202,
{0027} Referring now to Figs. 3A-3B, a front perspective view and a cross-sectional view
of an example carriage assembly 303 having an example space adjuster 300 is Hustrated,
respectively. In some inplementations, carriage assembly 303 may include a carriage 301,
Example space adjuster 300 and carriage 301 may be similar to other example space adjusters
and carriages described above. Further, the sumilarlv-named elements of example space adjuster
300 and carriage 301 may be similar in fanction and/or structure to the elements of other
examype space adjusters and carriages, as they are described above. 1t should be noted that Fig.

3B shows a cartridge 314 (which may be similar to canridge 214) engaged with the carriage 301,
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while, for clarity, such cartridge 314 i3 omitted from Fig. 3A. In some mnplementations, the
carrisge assembly 303 may include a frame 322, The frame 322 may be a component of a larger
electronic device, in some implementations. The frame 322 may be a beam, strut, panel, or a
structural portion of a housing, in some implementations. In further implementations, the
carriage 301 and the space adjuster 300 may be movable together, relative to the frame 322.

{6028} The frame 322 may mclude a rail 320 extending along a length of wavel of the
carniage 301, In some implementations, the rail 320 may be a beam or strot, or another suitably
rigid member that may engage with the carriage 301 andfor the space adjuster 300, In further
implementations, the rail 320 may extend laterally from the frame 322 towards the carriage 301,
and may overlap or extend over a portion of the carnage 301, and/or a support strueture 318
thereof, In vet further implementations, the ratl 320 may extend over the support structure 316,
and the space adjuster 300 mav be cradled or otherwise supported by the support structure 316,
such that the space adjuster 300 is disposed in between the support structure 316 and the rail 320,
The space adjuster 300 may engage the carriage 301 with the rail 320, The frame 322 may also
mchude a carnage rod 318, slidably engaged with the carriage 301, in some implementations.
The carriage 301 may be moved or translated along the carriage rod 318, relative to the frame
322 and the rail 320. In vet further implementations, the carriage 301 and the space adjuster 300
may be moved along a longitadinal direction 315 {which may sometimes be referred to as a side-
to-side direction), relative to the frame 322 and the rail 320,

{0029} In further implementations, the carriage 301 and the cartridge 314 engaged
therewith may be pivotable about the carriage vod 318, In some implementations, the space
adjuster 300 may mclude a cam lug 312 that may interface with the rail 320, or an underside
thereon. The cam lug 312 may include a low portion 330 and a high portion, and a cam surface
that may be defined by outer surfaces of the low portion 330 and the high portion. Such an
interface between the cam lhug 312 and the rail 320 may define the carriage’s angular position
about the carriage rod 318, and such angular position about the carriage rod 318 may determine a
distance in between a bottom surface 324 of the carriage 301 and a platen 326 of an electvonic
device on or in which the carriage assembly 303 may be disposed. For example, if the space
adjuster 300 were disposed in a first stage, as illustrated i Fig. 3B, the low portion 330 of the
cam lug 312, or an outer surface thereof, may be engaged with the rail 320, and the height of the

low portion 330 relative to a cam shaft of the space adjuster 300 may define a first distance 317
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in between the bottom surface 324 of the carriage 301 and the platen 326, The first distance 317
may refer to a height of an operation zone in between the platen 326 and the bottom surface 324
of the carrtage 300 through which media or print media may be delivered such that the cartnidge
314, or a nozzle or printhead thereon, may perform an operation on or with the media. The
platen 326 may refer to a base plate, surface, or floor of the operation zone. In some
unplementations, the operation zone mayv be referred 0 as a prisg zong. 1t should be noted that
reference 1s made to the space or distance of the operation zone as being in between the platen
326 and the bottom surface 324, However, such a space or distance may also refer to the space
or distance between the platen 326 and the nozzle or printhead of the cartridge 314, which may
be at or near the bottom surface 324 of the carriage 301,

{6030} Referring now to Fig. 3C, a rear perspective view of the carriage assembly 303 is
itlustrated wherein the carriage 301 has been moved along a furst longitudinal direction 315a
relative to the frame 322 and the rail 320 towards a first end 332 of the frame 322, The first end
332 may alse be consideraed or referred to as a first end of the carriage assembly 303, in some
noplementations, andfor may be considered a first end of an electronic device, within which the
carniage asserably 303 or carriage 301 way be disposed. For clanty, Fig. 3C has an illastrated
cutaway to expose the space adjuster 300 disposed behind the frame 322 and underneath the rail
320, The frame 322 may include a first actostor 328 lustrated in the cutaway and disposed at or
near the first end 332 of the frame 322, The first actuator may be a tab, pin, plate, 1ib, or another
protrusion that may be fixed to the frame 322 m an appropriate position to nterface with the
space adjuster 300, or a portion thereof, upon the space adjuster 300 being disposed at or near the
firstend 332, In other inplementations, the first actuator 328 may be fixed to another portion of
the carriage assembly 303, or the electronic device. In the iHustrated example, the carriage 301
may have been moved along the carviage rod 318 in the first longitudinal direction 315a until a
first fin 304 of the space adjuster 300 has come into contact with the first actastor 328 of the
frame 322.

{0031} Referving now to Figs. 3D-3E, another perspective cutaway view of the example

carriage assembly 303 is Hustrated, wherein the carriage 301, and thus the space adjuster 300,

has been further moved or translated along the first longitudinal direction 3153 so that the first
actuator 328 has further engaged with the first fin 304, The first actuator 328 may have a

sufficient structire to engage with the first fin 304 and to cause a curvature or profile of the first
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fin 304 to move along the first actuator 328, as the space adjuster 300 moves along the fust
{ongitudinal direction 315a, to cause the first fin 304 to move in a Arst rotation 309, Stated
differently, the movement of the space adjuster 300 along the first longitudinal divection 315a
may cause the first actuator 328 to exert a first longitudinal force (which may be sinular to the
first longitudinal force 107 of Fig. 1) against the first fin 304, resulting iy a rotation of the first
fin 304 about a longitudinal axis of the space adjuster 300, or a cam shaft 302 thereof.

Therefore, the first actuator 328 may exert the first longitudinal force against the first fin 304 to
cause the first rotation 309 if the carriage 301 s moved or travels to or sufficiently near the first
end 332, Such an engagement of the first fin 304 with the first actoator 328 mayv sometimes be
referred to as an arrangement wherein the first actuator 328 may actoate the first fin 304 18 the
carriage 301 is moved to the first end 332, The first fin 304, being fixed or attached to the cam
shaft 302, also causes the cam shaft 302 to move in the {irst rotation 309a. In other words, the
first fin 304 may receive and be actuated by the first actuator 328 to cause a first rotation 3093 of
the cam shaft 302, The cam lug 312, being fixed or attached to the cam shaft 302, may also
rotate due to the first rotation 3093 of the cam shaft. Such a cam lug rotation is ilustrated by
arrow 30%b in Fig. 3D,

{0032} Referning still to Fig. 3E, the first rotation 309a may cause the cam lug to rotate
relative to the frame 322 and the rail 320 such that the cam surface 3124, defined by ounter
surfaces of the low portion 330 and the high portion 334, slides against the rail 320, or an
underside thereon. The cam surface 312a may be defined by the outer surfaces of the low
portion 330 and the high portion 334 such that the cam surface 312a s closer to the cam shaft
302, or a longitudipal axis thereof, on the low portion 330, and farther from the cam shaft 302, or
the longitudinal axis thereof, on the high portion 334, In some implementations, the low portion
330 and the high portion 334 may have a step-like structure transitioning between the two. In
further implementations, the low portion 330 and the high portion 334 may refer to a first end
and a second end, respectively, of a smooth cam structure, Thus, the cam surface 312a of the
cam fug 312 may be disposed increasingly farther from the cam shatt as the cam lug 312 extends
from the low portion 330 to the high portion 334,

10033} The cam surface 312a may shide against the rail to cause the low portion 330 to
stop pressing against the rail 320, or the underside thereon, and to cause the high portion 334 to

start pressing against the rail 320, or the underside thereon. In other words, the first rotation



WO 2018/164697 PCT/US2017/021913
10

309a of the cam shaft 302, and thus the cam lug 312, may cause a transution from the cam lug
312 pressing against the rail 320 with the low portion 330 to the cam fug 312 pressing against the
rail 320 with the high portion 334. Such a transition may cause the space adjuster 300 to move
in a direction 319, away from the rail 320, and may also represent a transition of the space
adjuster 300 from the first stage, illustrated in Fig. 3B, 1o a second stage, illustrated in Figs. 3D-
3E. In other words, the first rotation 3092 may switch the space adjuster 300 from the first stage
to the second stage. The space adjuster 300, being disposed on or attached to the cammage 301,
may thus also cause the carriage 301, or a support structure thereof, to move away from the rail
320. The fixed nature and location of the carriage rod 318 relative to the space adjuster and the
ratl 320 may result in the cartiage pivoting about the carriage vrod 318 in a divection 321, as
illustrated in Fig. 3E, throughout the transition from the first stage to the second stage. In other
words, the transition from the low portion 330 pushing against the rail 320 to the high portion
334 pushing against the rail 320 may change the angular postion of the carriage 301 about the
carriage rod 31& Thus, in some implementations, the cam lug 312 may push or press against the
rat} 320 so that the carriage 301 pivots away from, or the cam lug pivots the carriage 301 away
from, the rail 320 during the first rotation 309 of the cam shaft 302

{0034} The movement of the carriage 301 about the carriage rod 318, 1.e., the change in
angular position of the carriage 301 about the carriage rod 318, may cause the bottom surface
324 of the carriage 301 to move away from the platen 326 of an electronic device along an
approximate direction 323. Such movement of the bottom surface 324 thas may increase the
space or distance between the bottom surface 324 and the platen 326, In other words, the
carriage 301 may be pivoted about the carrisge vod 318 by the cam lug 312 of the space adjuster
300 1o define a second distance 325, which is greater than first distance 317 of Fig. 3B, between
the bottom surface 324 of the carriage 301 and the platen 326.

{0035} Referring now to Fig. 44, a perspective view of an example carriage assembly
403 having an example carriage 401 and space adjuster 400 1s illustrated. Example space
adjuster 400 and carriage assembly 403 may be similar to other example space adjusters and
carriage assemblies described above. Further, the similarly-named elements of example space
adjuster 400 and carrigge assembly 403 may be similar 1 function and/or structure to the
elements of other example space adjusters and carriage assemblies, as they are described above.

The carriage assembly 403 may illustrate the carniage 401 as having been moved along a second



WO 2018/164697 PCT/US2017/021913
11

longiudinal divection 4154, Second longuudinal divection 415b, in some implementations, may
be opposite to fhirst longitudinal divection 315a. Thus, the carriage 401 may be moved from a
first end 432, along the second longitudinal direction 413b, towards a second end 436 of a frame
422 of the carriage assembly 403, or of an electronic device within which the carriage assembly
403 may be disposed. The second end 436 may be opposite the first end 432, In some
mmplementaticns, the carviage 401 may be moved towards the second end 436 such that a second
actoator 438, disposed at or near the second end 436, may engage with the space adjoster 400
order to fransition the space adjuster 400 from a second stage to a first stage.

{0036} Referring additionally to Fig, 4B, a perspective cataway view of the cariage
assemibly 403 iy illustrated to show such engagement between the space adjuster 400 and the
second actuator 438, In some implementations, the space adjuster 400 may include a first fin
404, a second fin 408, and a cam lug 412. The space adjuster 400 may be moved along the
second longitudingl direction 415b with the carriage 401 until the second fin 408 contacts and
engages with the second actuator 438, In some implementations, the second actuator 438 may be
similar to the frst actuator 428, and may be fixed or attached to the frame 422, or another
component of the carriage assembly 403 that may remain fixed relative to the carviage 401 as the
carrtage 401 is moved. The engagement of the second actuator 438 with the second fin 408 may

be similar to the engagement between the first sctuator 428 and the first fin 404, and may result

L

-

in a second rotation 413a of the space adjuster 400, or the second fin 408. In other words, the
second fin 408 may receive and be actuated by the second actuator 438 to cause the second
rotation 413a, which may be opposite to the first rotation, described above, as the carriage 401
moves along the second longitudinal divection 4156, Stated differently, the second actuator 438
may actuate the second fin 408 if the carriage 401 is moved to the second end 436. Described
vet further, the second actuator 438 may exert a second longitudinal force, similar to second
longitudinal force described with reference to Fig. 1, against the second fin 408 to cause the
second rotation 413a if the carriage 401 is moved to the second end 436, The cam lng 412, being
fixed or attached to the space adjuster 400, may also rotate similar to the second rotation 413a.
Such rotation of the cam lug 412 may be lustrated by arrow 413b, and may cause the cam lug
412 to transition from engaging with the rail 420 with a high portion of the cam fug 412 to
engaging with the rail using a low portion of the cam ug 412, This transition may be

substantially opposite in nature from the transition described above regarding the cam lug
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changing from pressing against the rail using the low portion o pressing against the rail with the
high portion. Thus, the cam lug 412, or a cam swface thereof, may rotate 50 as to pivot the
carriage 401 towards the rail during the second rotation 4133, in contrast to pivoting the carriage
away from the rail during the first rotation, as described above. Accordingly, the space adjuster
400, or the cam lug 412 thereof, may cause the carriage 401 to pivot or change #s angular
position about & carriage rod 418 of the carrisge assembly 403 in order to cause a bottom surface
of the carnage 401 to move towards a platen of an electronic device, within which the carrage
assembly 403 may be disposed, if the carriage 401 pivots towards the rail 420 during the second
rotation 413a.

{0037} Therefore, in some implementations of the present disclosure, the carriage 401
having the space adjuster 400 may be moved to the first side 432 in order to switch from the first
stage to the second stage and increase the space or distance in between the bottom surface of the
carriage 401 and the platen and, therefore the space or distance from the bottom surface and
media moving over the platen through the operation zone. Additionally, if the type of media s
changed, andfor a smaller space or distance 1s desired in between the bottam surface of the
carriage and the media, the camage 401 may be moved 1o the second end 436 1o cause the
second rotation 413a in order to switch the space adjuster 400 from the second stage back to the
first stage, thereby lowering or decreasing such distance in between the bottom surface of the
carriage 401 and the media, or the platen thereunder.

{0038} Referring now to Fig. 4C, a top perspective view of the example space adjuster
400 is Hlustrated, wherein the view iy taken in a divection similar to that indicated in Fig. 4B,
Example space adjuster 400 may include a lock feature 444 to engage with a lock latch 446, The
lock latch 446 may be a hook, tab, or other suilable protrusion to engage with the Jock feature
444 and may be disposed on or attached o the carniage 401, The lock laich 446 may be disposed
on the carrtage 401 soch that i is fixed refative to longitudinal rotation of the space adjuster 400,
or the lock feature 444 thereof. The lock feature 444 may be disposed on the space adjuster 400,
or the cam shatt thereof, and may be a cavity, aperture, ov cotont that is sutable to engage with
the lock feature 446, In some implementations, the lock feature 444 may engage with the lock
latch 446 to lock the space adjuster 400, or the cam shaft thereof, in position, or, more
specifically, in angular position. In other words, the lock latch 446 may lock the space adjuster

400 in a desired position, €.g., in the first stage, the second stage, or both, and may prevent
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madvertent or accidental rotational movement of the spacing adjuster 400 out of such desired
position. In some miplementations, the lock feature 444 mav have a detent structure to engage
with the lock fatch 446 in a detent manner.

{0039} Referring now to Fig. 5, an example electronic device 5035 having an example
space adjuster (not shown} is tHustrated. In some implementations, the electronie device 308
may include an example carriage assembly 503 having a carriage 301, on which the example
space adjuster may be disposed. The example space adjuster and carriage assembly 503 may be
similar 1o other example space adjusters and carriage assemblies described above. Further, the
similarly-named clements of the example space adjuster and carrtage assembly 503 may be
simitar in function and/or strocture 1o the elements of other example space adjusters and carriage
assemblies, as they are described above. The electronic device 505 may be an imaging device, in
some unplementations. Such imaging devices may include a printer, scanner, copier, plotter,
three-dimensional (3D) printer or additive manufacturing device, or another type of imaging
device. The carriage 501 may receive a cariridge 514, which may be a print cartridge and may
contain, or may be a conduit for, print fluid, and may be sunilar to other, sbove-described
cartridges. Print fhuid may inchude ink or toner, in some implementations. In implementations
wherein the electronic device 503 is a 3D printer, the cartridge 514 may include 3D printing
material, such as a type of 3D printing powder or resin,

{0040} In some implementations, the electronic device 503 may perform operations on or
with print media 540, Print media may mclude paper, card stock or cardboard, latex, vinyl, or
another type of print media on which the electronic device 505 may perform print operations. In
implementations wherein the electronic device 505 is a 3D printer, the print media 540 may be a
bed or substrate onto which the cartridge may deposit 3D printing material. Additionally, the
electronic device 503 may include a platen 526 over which the print media 340 may be delivered
or driven. The platen 526 and a bottom surface of the carriage 501 may define an operation
zone, sometimes referred to as a print zone, through which the prnt media 340 may be delivered.
The space or distance between the platen 326, or the print media 540 thereon, and the bottom
surface of the carriage 501 miay be adjustable to optimize the quality of the operations performed
by the electronic device, and/or to avoid damage to the print media 540, In some
implementations, the space adjuster may be switchable between a first stage, defining a first

space or distance above the platen 526, and a second stage, defining a second space or distance
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above the platen 526, which may be larger than the first space or distance. The operation of the
space adjuster to switch between the first and second stages may be similar 1o the operation of
space adjusters described above.

{0041} Referring now to Figs. 6A-0C, perspective views of another example space
adjuster 600 is iHustrated. Example space adjuster 600 may include a support structure 616, a
push rod 648 and a cam 650 disposed on the push rod 648, The cam 650 may include a drive
slot 642, m some implementations, to engage with a drive pin 652 of the support structre 616,
The push rod 048 may receive a push force 625, which may be similar or analogous o first
and/or second longitudinal forces, as they are described above. Such a push force 625 may cause
the cam 650, and thus the drive slot 642, to shde or move relative to the drive pin 652, The
engagement of the drive pin 652 with the drive slot 642 may cause the cam 630 1o rotate gbout a
longitudinal axis of the push rod 648 in a direction sunilar to direction 627, Such a rotation 627
may cause & lobe 654 fixed on or attached 1o the cam 650 to engage with, or contact, press, or
push agamst, a surface, e.g., a rail, of an electronic device within which the space adjuster 600
may be disposed. Similarly, a push force opposite to push force 6235, which may be a pull force,
in some implementations, may cause the cam 650, and thus the drive slot 642, to move relative to
the drive pin 632 in a manner that is opposite to that just described. Therefore, in response to an
opposite urging or force to push force 625, the drive pin 652 may cause the cam, and thus the
lobe 654 1o rotate in a direction opposite to direction 627, thereby disengaging the lobe 654 from
the surface, e.g.. the rail, with which it was engaged.

{8042} In further implementations, the space adjuster 600 may include a lock lateh 646
and a lock feature 644  engage with the lock latch 646, The engagement of the lock latch 646
with the lock feature 644 may lock the space adjuster in an angular position when the lobe 634
comes into contact with the surface so as to prevent the lobe 654 from accidentally coming
disengaged with the surface. It should be noted that space adjuster 600 may be utilized in similar
fashion to other space adjusters described above in order to adjust the space between a carriage

and a platen, or media disposed thereon.
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CLAIMS

What 13 claimed is:

i A space adjuster, comprising:

a cam shaft;

a first fin disposed on a fivst end of the cam shaft, the first fin having a first profile
to transter a first longitudinal force into a frst rotation of the cam shaft;

a secondd fin disposed on a second end of the cam shaft, oppostie from the first
end, the second fin having a second profile to transfer a second longitudingl force mto a
second rotation of the cam shafi, opposite to the first rotation; and

a cam lug disposed on the cam shaft in between the first end and the second end, a
cam surface of the cam lug to be spaced increasingly farther away from a longitudinal

axis of the cam shadt throughout the first rotation of the cam shaft.

2. The space adjuster of clatm 1, wheretn the fivst longitudinal force is exerted against the

first fin in a divection along the longitadinal axis of the cam shafl.

3. The space adjuster of claim 2, wherein the second longitudinal force 15 exerted against
the second fin along the longituding! axis of the cam shaft in g direction that is opposite to the

direction of the first longitudinal force.

4. The space adjuster of claim 3, wherein the fivst fin is a set vane having a curvature that
extends axially along the cam shaft, radially from the cam shaft, and circumferentially about the

cam shaft to transfer the first longitudinal force into the first rotation of the cam shaft,

5. The space adjuster of claim 4, wherein the second fin is @ reset vane having a curvature
that s sirilar to the set vane and that extends axially along the cam shaft m o direction opposite
from the set vane 1o transfer the second longttudinal force into the second rotation of the cam

shafi,
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&. The space adjuster of clamm 1, further comprising a lock feature disposed on the cam

shafi, the lock feature to engage with a lock latch to lock the cam shaft and the cam 1 angalar

position.

7. An imaging device, comprising:
@ carrigge 1o receive a print cartridge;
a frame, comprising

a carriage rod slidably engaged with the camiage;

a rail extending along a length of a travel of the carniage;

a first actuator disposed at a first end of the frame; and

a second actuator disposed at a second end of the frame, opposite the first
end; and
a space adjuster disposed on the carriage, comprising;

a cam shaft;

a first fin disposed on a first end of the cam shaft to receive and be
actuated by the first actuator 1o cause a first rotation of the cam shafi;

a second fin disposed on a second end of the cam shaft, opposite the first
end, and to receive and be actuated by the second actustor to cause a second
rotation of the cam shaft, opposite to the first rotation; and

a cam lug disposed on the cam shaft in between the first fin and the second
fin, the cam tug 1o push against the rail so that the carriage pivots away from the
ratl during the first rotation of the cam shaft.

8. The imaging device of claim 7, wherein a bottony surface of the carriage 15 10 move away

from a platen of an mmaging device if the carriage pivots away from the rail duning the first

rotation of the cam shaft,

g The mmaging device of claim 7, wherein the cain tug i3 10 rotate so as o pivot the carriage

towards the rail during the second rotation of the cam shaft,
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. The imaging device of claim 9, wherein a bottom surface of the carriage 13 to move
towards a platen of an imaging device if the carage pivots towards the rail during the second

rotation of the cam shaft

11, The imaging device of claim 7, wherein the first actuator is 1o actuate the first fin if the
carniage is moved to the first end of the frame, and the second actuator 1s to actoate the second

fin if the carriage is moved to the second end of the frame.

12, An imaging device, comprising
# carriage to recetve a print cartridge, the print cartridge to deposit print fluid on
print media;
a space adjuster disposed on the carriage, comprising;

a cam shaft;

a first fin disposed on a first end of the cam shaft, the first fin having a
first curvature 1o transter a first longitudinal force into a first rotation of the cam
shafi;

a second fin disposed on a second end of the cam shaft, opposite from the
first end, the second fin having a second curvature to wransfer a second
longitudinal force into a second rotation of the cam shaft, opposite from the first
rotation; and

a cam lug disposed on the cam shafl, 8 cam surface of the cam lug to be
disposed increasingly farther from the cam shaft throaughout the fisst rotation of
the cam shaft and to press against a rail to pivot the camrtage away from the rail
during the first rotation and to pivot the carriage towards the rail during the

second rotation.

13, The pnaging device of claim 12, wherein a fivst actuator 13 to exert the first longitudinal
foree against the first fin to cause the first rotation if the carriage 1s moved 1o a first end of the

imaging device.
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14, The mmaging device of clanm 13, wherein a second actuator is to gxert the second
fongitudinal force against the second fin to cause the second rotation if the carriage s moved to a

second end of the imaging device.

15, The imaging device of claim 12, wherein the first rotation 15 to swiich the space adjuster
from a first stage to a second stage, and the second rotation is to switch the space adjuster from

the second stage to the first stage.

B
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