wo 20187174888 A1 | 0K 0000 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
27 September 2018 (27.09.2018)

(10) International Publication Number

WO 2018/174888 Al

WIPO I PCT

(51) International Patent Classification:
H02G 11/00 (2006.01)

(21) International Application Number:
PCT/US2017/023818

(22) International Filing Date:

23 March 2017 (23.03.2017)
(25) Filing Language: English
English

(71) Applicant: HEWLETT-PACKARD DEVELOPMENT
COMPANY, L.P. [US/US]; 11445 Compaq Center Drive
W., Houston, Texas 77070 (US).

(26) Publication Language:

(72) Inventors: BUCHHOLTZ, Brett Thomas; Columbia
Tech Center, 115 SE 164th Ave., Vancouver, Washing-
ton 98683 (US). SPAFFORD, Jonathon Cha; Columbia
Tech Center, 1115 SE 164th Ave., Vancouver, Washing-
ton 98683 (US). MARSHALL, John; Columbia Tech Cen-
ter, 1115 SE 164th Ave., Vancouver, Washington 98683
(US). DOWNING, Elliott; Columbia Tech Center, 1115

SE 164th Ave., Vancouver, Washington 98683 (US).

Agent: HASAN, Nishat et al.; HP Inc., 3390 E. Harmony
Road, Mail Stop 35, Fort Collins, Colorado 80528 (US).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

— as to the identity of the inventor (Rule 4.17(i))

— as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

(54) Title: ENGAGEMENT TAB ON CABLE FOR CARRIAGE DEVICE WITH A DEFLECTOR

(57) Abstract: A cable slack controller may include a deflector coupled
to a movable carriage device; at least one end of a cable coupled to the

carriage device; and an engagement tab formed with the cable wherein the
engagement tab engages a notch detined in a portion of a channel on which
the movable carriage device translates across.

[Continued on next page]



WO 2018/174888 A1 || 100000000

Published:
—  with international search report (Art. 21(3))



WO 2018/174888 PCT/US2017/023818

ENGAGEMENT TAB ON CABLE FOR CARRIAGE DEVICE
WITH A DEFLECTOR

BACKGROUND

(00017 Cables provide electrical power and signals to components and
paris within a device. In some instances, these cables are connected to parts of
the device that move: dynamic paris. The cables then have an amount of slack
along the length of the cable in order to remain connected to the dynamic part in

the device in any or a set of positions of the dynamic part.

BRIEF DESCRIFTION OF THE DRAWINGS

[0002] The accompanying drawings ilustrate various examples of the
principles described herein and are a part of the specification. The illusirated
examples are given merely for illusiration, and do not limit the scope of the
claims.

[G003] Fig. 1 is a block diagram of a cable slack controller according (o an
example of the principles described herein.

iG004] Fig. 2 is a biock diagram of a carriage device (105) according to
an example of the principles described herein.

[G005] Fig. 3 is a biock diagram of a system incorporating the
engagement fab shown in Fig. 2 according o the examples described hersin.
FG006] Figs. 4A and 4B are perspective views of a system for controlling
cable slack in a cable according 1o an example of the principles described

herein.



WO 2018/174888 PCT/US2017/023818

FB007) Throughout the drawings, identical reference numbers designate
similar, but not necessarily identical, elements. The figures are not necessarily
{0 scale, and the size of some paris may be exaggerated to more clearly
illustraie the example shown. Moreover, the drawings provide examples and/or
implementations consistent with the description; however, the description is not

limited to the examples and/or implementations provided in the drawings.

DETAILED DESCRIPTION

[GO08] As described above, certain dynamic parts such as a movable
carriage device within a device may be connected, at least, to an electrical
source by a cable. The elecirical source provides power to the dynamic part
and may also provide power to a motor on the dynamic part in order to move the
dynamic part in the device from one location to another. In order to remain
connected to the power source, the cable may be long enough to remain
connecied to the dynamic part as the dynamic part is at a maximum distance.
[6009] in some instances, the dynamic part may progress along a set
path within the device. In this example, the cable may be placed in a channal to
accommodate the movement of the dynamic part. However, as the dynamic
pari passes over the cable, the slack produced in the movement of the dynamic
part may impede the progress of the dynamic part by bunching up, looping, or
otherwise bending in front of the dynamic part as it moves along the set path.
This may cause damage to the cable as the part passes over the cable. Cutsin
the cable will lead {0, at least, the cable failing, loss in funciionality of the
dynamic part, and 1oss in functionality to the device the part operates within.
[0014] The present specification describes a cable slack controller that
includes a deflector coupled 10 a movable carriage device; at least one end of a
cable coupled to the carriage device; and an engagement tab formed with the
cable wherein the engagement {ab engages a noich defined in a portion ¢of a
channe!l on which the movable carriage device translates acrosas.

(60111 The present specification further describes an electrical carriage

device, including a deflector coupled to a botiom surface of the carriage device;
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an slectrical cable inciuding an engagement {ab perpendicularly formed with the
glectrical cable and extending cut from at least one side of the electrical cable;
and wherein the engagement tab engages a notch defined in a channel on
which the carriage device transiates across 10 prevent the electrical cable from
bending in front of the direction of translation of the carriage device; and
wherein the deflector deflects the electrical cable towards the channel when the
carriage device iranslates across the channel.

[6012) The present spedcification also describes a system including a
carriage track; a movable carriage device translatively coupled {o the carriage
frack; and a cable electrically coupled to the movable carriage device, wherein
the cable comprises an engagement tab coupled 1o the cable, the engagement
tab to engage with a slot defined in a portion of the carriage track.

[6013] Exampies described herein provide for cable management of a
dynamic part such as a movable carriage device. The cable is managed via the
coupling of a deflector {o the movable carriage, the defining of a notch in a rail
of a channel over which the movable carriage moves, the coupling ofatab to
the cable that fits within the notch, or combinations thereof.

iG014] As used in the present specification and in the appended claims,
the term “a number of” or similar language is meant to be understood broadly as
any positive number comprising 1 to infinity; zero not being a number, but the
absence of a number.

[6015] in the following description, for purposes of explanation, numerous
specific details are set forth in order {o provide a thorough understanding of the
present systems and methods. [ will be apparent, however, 1o one skilled in the
art that the present apparatus, systems, and methods may be practiced without
these specific details. Reference in the specification to “an example” or similar
language means that a particular feature, structure, or characieristic described
in connection with that example is included as described, but may or may not be
included in other examples.

[6016] Fig. 1 is a block diagram of & cable slack controlier (100}

according to an example of the principles described herein. The cable slack
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controller {100) may include a carriage device (105) and a channel (125) that
the carriage device (105) travels across.

[G017] The carriage device {105) may include a deflector (110} and a
cable (115) having an engagement tab {(120) formed therewith. The channel
(125} may include a notch (130) defined therein to engagement with the
engagement fab (120).

[6018] The carriage device (105) may be any type of device that is
electrically driven, at least in part, by the cabie (115). The carriage device (105)
may, therefore, include a cable connector that couples a first end of the cable
(115} to the carriage device (105). As second end of the cable (115) may be
coupled to ancther portion of an electrical device the carriage device (105) has
been made a part of. For ease of explanation, the carriage device (105) may be
described herein as being a stapling device located within, for example, a
copying or printing device. In this example, the carriage device (105) may be
transporied along a channel into which the cable {(115) may be placed when the
carriage device (105) is furthest away from the second end of the cable (115).
[6019] The cable (115) may be any type of cable. In an example, the
cable (115) is any cable that provides electrical signals from, for example, a
processor, electrical power o the carriage device (105), slectrical powerto a
motor associaied with the carriage device (105}, or combinations thereof. In an
example, the cable {(115) may, therefore, be any type of cable that can transfer
both electrical power and signais used {o operate the carriage device (105). In
an example, the cable (115} is a flexible flat cable (FFC).

[6020] The defiector (110) may be coupled to the carriage device (105)
such that the deflector (110) defiects the cable {(115) into the channel (125) as
the carriage device (105) passes along the channel (125). The deflector (110}
may include a beveled edge along a direction of travel of the carriage device
(105). The beveled edge causas any portion of the cable (115) to slip below the
carriage device (105) and deflector (110} without damaging the cable (115).
The distance between a bottom surface of the channel {(125) and the defleclior
(110} may be between 3 and & millimeters thereby directing the cable (115) in

the channel (125) as the carriage device (105) passes along the channel {(125).
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[6021) The cable (115) further includes an engagement tab (120) formed
with the cable (115). The engagement tab {120) may axtend out from an edge
of the cable (115). The engagement tab (120) may be made of a polymeror
polyamide such as polyester. In an example, the engagement tab (120) is
coupled to the cable (115) using a fastener such as double sided tape, glus, or
other type of adhesive. In an example, the engagement tab (120) may be
sandwiched into a layer of the cable (115) during the manufacturing of the cable
{115). In an example, the engagement tab (120) may be formed out of a layer
of material that the cable (115) is made of. I any of the examples, the
engagement tab (120} may be made of a resilient material that may have a
force applied to it without the engagement tab (120) bending or breaking. in the
example where the cable (115} is a FFC, the length of the engagement tab
{120} may be equal or less than the width of the FCC. In this example, the
coupling of the engagement tab (120) to the cable (115) may be strengthened if
the engagement tab (120} were longer thereby allowing additional adhesive
contact between the engagement tab (120} and the cable (115).

(60221 The engagement tab (120} may interface with a notch (130)
defined in the channel (125). In an example, the channset (125) may inciude a
number of rails that define the inner surfaces of the channel {125). Because the
engagement fab (120) exiends out from an edge of the cable (115), the notch
{130} may be formed in the rail matching the side of the cable (115) that the
engagement fab (120) extends from. During operation of the carriage device
{105} and while the carriage device (105} is in a "home position,” the
engagement tab (120} may sit within the notch (130) defined in the rail of the
channel {125). As the carriage device {(105) moves away from the "home
position,” the deflecior (110} and engagement tab (120)/notch (130) prevent the
cable (115) from bending, looping, or otherwise extending in front of the
carriage device (105). The defiector (110), in an example, may apply a resistive
force against the cable {(115) and its engagement tab (120) causing the
engagement tab (120} to remain in the notch (130). Additionally, the cable
(115} may be allowed {0 move slightly in the direction of the movement of the

carriage device (105) but will be stopped by the engagement tab (120) being
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forced against a wall of the notch (130). This may further prevent any additionat
movement of the cable (115) in the direction of travel of the carriage device
(105). As the carriage device (105) passes over and past the engagement tab
(120} and notch (130), the engagement tab (120) may be lifted out of the noich
(130} as the cable {115) is pulled from a trailing end of the carriage device
(105). As the carriage device (105) returns back to the *home position,” the
cable is laid down into the channel (125), the engagement tab (120) is laid into
the notch (130), and any slack in the cable (115} is reduced.

[6023] Fig. 2 is a block diagram of a carriage device (105) according to
an example of the principles described herein. As described above in
connection with Fig. 1, the carriage device (105) may include a deflector (110)
and a cable (115) including the engagement tab (120). Similar funclions and
properties of the carriage device (105) may include a deflector (110) and a cable
{115} including the engagement {ab (120} may be present in those elements
represented in Fig. 2 as represented in Fig. 1.

[6024] As briefly mentioned above, the carriage device (105) may be any
type of device that is coupled, at a first end, to a cable (115) and moves relative
to a second end of the cable (115). Thus, the carriage device (105) may be any
moveable part of a larger device that moves within the larger device. Examples
of carriage devices {(105) may include a stapler in a copier or multi-functional
printing device (MFP), a print head within a printing device, a hole puncher
within a copying machine, a culting device within an industrial manufaciuring
machine, among others. Although, some examples herein are described in
terms of a stapling device within, for example, a copying machine, these other
types of carriage devices (105) are contemplated.

[B025] Fig. 3 is a block diagram of a system (300) incorporating the
engagement fab shown in Fig. 2 according o the examples described herein.
Fig. 3 shows a carriage device {(105) as described here as well as the cable
{115} and its engagement tab (120). Fig. 3 further shows a carriage track (305)
the carriage device (105) translates across. In some examples the carriage
track (305) includes the channel (125) described herein as well as leads or

guides that guide the carriage device (105) along the carriage track (305). In an
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example, the guides may inciude a flat surface that prevents the carriage device
{105} from being removed from off of the surface of the carriage track (305).
The carriage track {305) may further comprise a number of rails as described
herein that have a notch (130) defined therein to receive the engagement tab
(120} of the cable (115).

[6028] The carriage track {3058), in an example, may further include a
number of gear teeth that engage a gear mechanism of a motor included on the
carriage device (105). As brisfly mentioned herein, the carriage device (105}
may include its own motor that drives the carriage device {(105) along the
carriage track (305). The motor may be direcied by signals senti via the cable
{115} to turn a gear mechanism coupled 1o the motor thereby causing the
carriage device (105) to move along the carriage track (305). Other mechanical
devices may be used to franslate the carriage device (105) along the carriage
track (305) and the present specification contemplates the use of those other
mechanical devices.

[6027] Figs. 4A and 4B are perspective views of a system (400) for
controlling cable slack in a cable (115) according to an example of the principles
described herein. Fig. 4A shows the carriage device (105) in a "home position”
along the carriage track (305) while Fig. 4B shows the carriage device (105) and
a position while translaling along the carriage frack (305).

[6028] The system (400) includes a carriage device (105) mechanically
coupled 1o a carriage track (305) as descried above in connection with Fig. 3.
Fig. 4, further shows a cable (115} laying within the channel (125) whils the
carriage device (105) is in the *home position.” In this position, no slack is
present in the cable (115) because the cable (115) is extended to its maximum
length. The cable (115} is coupled electrically to a back side (415) of the
carriage device (105), wraps below the carriage device (105), and is sirung
along the entire iength of the channel (125) while the carriage device (105) is in
the “home position.”

[6029] As can be seen in Figs. 4A and 4B, the deflector (110} is
defiecting the cable (115) into the channel (125) while the carriage device (105)

is in the “home position.” In this example, the deflector (110} is also, by the
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force of the deflector (110), pushing and maintaining the engagement tab (120}
into the notch (130) defined in the raill (405) if the carriage track (305).

[6030] During operation, the carriage device (105) may be sent an
electrical signal via the cable (115) indicating that the motor of the carriage
device (105} is to activate and cause the carriage device (105) to translate along
the channel {125) in order to position the carriage device (105) in a certain
position along the carriage track (305). The cable {(115) provides the power to
the motor which, in tum, engages a gear mechanism with teeth (410) defined on
the carriage track (305) thereby causing the movement of the carriage device
(105). As the carriage device (105) translates along the carriage track (3058),
the cable (115) begins {o form a loop at the back side (415) of the carriage
device (105}, This is due to the deflector (110) deflecting the cable (115} into
the channel {(125) and the notch {(130) preventing the cable (115) from sliding
within the channel (125) via the engagement tab (120) engaging with the notch
{(130).

[6031] As the deflector (110) moves relatively further along the channel
(125}, the portion of the cable (115) to which the engagement tab (120} is
coupled also forms part of the lcop. Because the deflector (110) has a beveled
edge {420), the cable {(115) may slide more easily below the deflector (110)
preventing damage to the cable (115). This occurs along the entire length of
the carriage track (305) as the deflector (110) is moved along the length of the
cable {(115) by the carriage device (105).

[6032] Aspects of the present system and methods are described herein
with reference to flowchart illustrations and/or block diagrams of methods,
apparatus (systems) and computer program products according to exampiles of
the principles described herein. Each block of the flowchart illustrations and
biock diagrams, and combinations of blocks in the flowchart illustrations and
block diagrams, may be implemented by compuier usable program code. The
computer usable program code may be provided {0 a processor of a general-
purpose computer, special purpose computer, or other programmable data
processing apparatus {0 produce a machine, such that the computer usable

program code, when executed via, for example, a processor associated with an
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electrical device associated with the carriage device or other programmable
data processing apparatus, implement the functions or acts specified in the
flowchart and/or block diagram block or blocks. In one example, the computer
usable program code may be embodied within a computer readable storage
mediunt, the computer readable siorage medium being part of the computer
program product. in one example, the computer readable storage medium is g
non-transitory computer readable medium.

F6033] The specification and figures describe a carriage device that
includes a deflector and is coupled to 3 cable that includes an engagement tab.
The deflector and engagement tab prevent the cable from bending or
accurnulating in front of the carriage device while the carriage device is
transiated along a carriage track. This prevents the cable from being damaged
if the carriage device were to bend or run over the cable. As a consequence,
the cable itself may be a relatively less expensive cable because the cable may
not include additional layers or types of layers that protect the cable from
damage. Additionally, because the carriage device can safely traverse over the
cable during operation, the distance from the carriage device/defiector and the
cable may be reduced thereby decreasing the size of the entire system.

[0034] The preceding description has been presented {o iHustrate and
describe examples of the principles described. This description is not intended
to be exhaustive or {o limit these principles {0 any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.
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CLAIMS

WHAT 1S CLAIMED IS:

1. A cable slack controller, comprising:
a deflector coupled to a movable carriage device;
at least one end of a cable coupled to the carriage device; and
an engagement tab formed with the cabie;
wherein the engagement {ab engages a notch defined in a portion of a

channel on which the movable carriage device franslates across.

2. The cable slack coniroller of claim 1, wherein the cable is a flexibie fiat
cable.
3. The cable slack controller of claim 1, whersin the engagement tab

prevents movement of the cable in a direction of travel of the movable carriags

device.
4. The cable slack controller of claim 1, wherein the engagement tab forces
the cable {0 locp behind the movable carriage device opposite a direction of

travel of the movable carriage device.

5. The cable slack controller of claim 1, wherein the engagement tab is
made of polyethylene terephthalate (PET).

8. The cable slack controller of claim 1, wherein the engagement ab

extends the eniire length of the cable perpendicuiar io the cable.

7. The cable slack controller of claim 1, wherein the deflector forces the

cable into the channel as the carriage device franslates across the channel

10
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8. The cable slack controller of claim 1, wherein the notch is defined in a rail

of the channsal

9. An electrical carriage device, comprising:

a deflector coupled to a botlom surface of the carriage device;

an elecirical cable comprising an engagement tab perpendicularly formed
with the electrical cable and extending out from at least one side of the electrical
cable; and

wherein the engagement {ab engages a notch defined in a channsl on
which the carriage device fransiates across {0 prevent the electrical cable from
bending in front of the direction of translation of the carriage device; and

wherein the deflector deflects the electrical cable towards the channel

when the carriage device translates across the channel.

10.  The electrical carriage device of claim 9, wherein the channel comprises

a rail and wherein the notch is defined in the rail.
11.  The electrical carriage device of claim 9, wherein the deflecitor comprises
a beveled edge to deflect the electrical cable towards the channel when the

carriage device iranslates across the channel.

12.  The electrical carriage device of claim 9, wherein the engagement tab is

formed into a layer of the electrical cable.

13. The electrical carriage device of claim 9, wherein the engagement tab is

coupled to an exterior surface of the electrical cable.

11
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14. A system comprising:
a carriage track;
a movable carriage device franslatively coupled fo the carriage ifrack; and
a cable elecirically coupled to the movable carriage device, wherein the
cable comprises an engagement iab coupled to the cable, the engagement tab

to engage with a notch defined in a portion of the carriage tracik.
15, The system of claim 14, further comprising a deflector coupled o the

movable carriage device to deflect the cable between the deflector and the

carriage track.

12
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