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trically conductive brush and a screw terminal coupling the Y-shaped
electrically conductive brush to a housing of the roller charging device
and electrically coupling the Y-shaped electrically conductive brush to
a power source. A printing fluid developer may include a plurality of
rollers and a plurality of Y-shaped brushes to each contact one of the
plurality of rollers wherein each of the Y-shaped brushes provides an
electrical charge to each of the plurality of rollers.
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Y-SHAPED BRUSHES

BACKGROUND

(60011 Image forming devices include fax machines, copiers, and printing
devices, among other devices. These image-forming devices often use a

number of rollers to apply an image to a sheet of media or a web substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[6002] The accompanying drawings illustrate various examples of the
principles described herein and are part of the specification. The illustrated
examples are given merely for iliustration, and do not limit the scope of the
claims.

[6003] Fig. 1 is a biock diagram of a roller charging device according to
an exampile of the principies described hergin.

[6004] Fig. 2 is a biock diagram of a printing fluid developer according to
an example of the principles described herein.

[G005] Fig. 3 is a block diagram of a Y-shaped charging brush according
to an example of the principles described herein.

[0008] Figs. 4A through 4C show a front perspective view, a side view,
and a rear plan view, respectively, of a Y-shaped brush according to an
example of the principles described hersin.

FB007) Fig. 5 is a front plan view of a number of Y-shaped brushes
coupled 1o a housing according 10 an example of the principles described

herein.
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FG008] Throughout the drawings, identical reference numbers designate
similar, but not necessarily identical, elements. The figures are not necessarily
to scale, and the size of some paris may be exaggerated to more clearly
fliustrate 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

[G009] As described above, image forming devices implement a number
of rollers to apply an image to the surface of a sheet of media or a web
substrate. Among these rollers is a photoconductive roller having a
photoconductive surface that is charged 1o a uniform electrical potential. The
photoconductive surface is selectively exposed to a light source corresponding
to an image to be formed on the surface of the print media. This results in
certain areas of the photoconductive surface being electrically discharged
which, in turn, results in the formation of an electrostatic image thereon.

iG018] in order to form the image, the photoconductive surface attracts an
oppositely electrically charged developer material to those portions of the
photoconductive surface that were not exposed to the light source. Additional
rollers such as a developer roller may be used to transport the developer
material to the photoconductive surface of the photoinductive roller. More or
less rollers may also be employed {0 remove any excess developer material
from any surface of the photoconductive roller and/or developer roller. In order
to accompiish this, each of these individual roliers may be electrically charged to
accomplish the removal or attraction of the developer material. In some
examples, each of these rollers may be maintained at a predefined electrical
potential using a carbon brush.

F6011) The brush may be a solid piece of carbon that is forced against an
outer surface of a roller in order to couple the rolier o a voltage source. As the
rolier turns, the brush may be pressed against the surface thereby applying a

predetermined charge to the roller. However, the carbon brush may degrade
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over time as the material of the brush is rubbed away. Eventually, the material
is depleted and the electrical connection o the roller is lost resulting in the
inability of the brush to charge the roller.

iG012] Additionally, the housing used in connection with the carbon brush
may increase the space used within the image forming device. The carbon
brush is forced against the roller through a housing using a spring. The housing
is maintained in place by a clip which also serves as an electrical connection 1o
the carbon brush via an electrical line. Additionally, the carbon brush has a
spring that forces the carbon brush against the roller. The dlip may then be in
electrical connection with a voltage source via an electrical manifold. Each of
these elements may further be housed in a larger housing meant to maintain a
number of carbon brushes against the outer surface of individual rollers. Thus,
in addition o these elements increasing the space used within the image
forming device, the assembly of these elements and the parts themselves
increases the cost of manufacturing the image forming device.

[6013] The present specification describes a rolier charging device that
includes a Y-shaped electrically conductive brush and a screw terminal coupling
the Y-shaped electrically conductive brush {o a housing of the roller charging
device and electrically coupling the Y-shaped electrically conductive brush o a
power source.

[6014] The present specification also describes a printing fluid developer
that includes a pluraiity of rollers and a plurality of Y-shaped brushes to sach
contact one of the plurality of rollers wherein each of the Y-shaped brushes
provides an electrical charge to each of the plurality of rollers.

iG01 5] The present specification further describes a Y-shaped charging
brush includes a bulb formed on each arm of the Y-shaped brush and a
coupling hole to receive a conductive coupler that electrically couples the Y-
shaped brush to a power source.

[6016] As used in the present specification and in the appended daims,
the term “brush” is meant to be understood as a device that contacts a roller {o

impart an elecirical charge thereto.
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FB017) Additicnally, as used in the present spedification and in the
appended claims, the term “a number of or similar language is meant {o be
undersiood broadiy as any positive number comprising 1 to infinity; zero not
being a number, but the absence of a number.

[0018] in the following description, Tor purposes of explanation, numesrous
specific details are set forth in order {0 provide a thorough understanding of the
present systems and methods. [t 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 1o “an example” or similar
language means that a particular feature, structure, or characteristic described
in connection with that example is inciuded as described, but may or may not be
included in other examples.

[6019] Turning now to the figures, Fig. 1 is a block diagram of a roller
charging device {(100) according fo an example of the principles described
herein. The roller charging device (100} includes a Y-shaped brush (105) and &
screw terminal {(110).

(60201 The rolier charging device (100) may be placed in contact with a
portion of a number of roliers. As described above, the roller charging device
(100} acts as a conduit through which the roller receives a voltage. Inan
example, the roller charging device {(100) contacis an ouler surface of a rollerin
order to apply the voltage 1o the roller. In an example, the roller charging device
{100} contacts an axel of the roller that is in electrical communication with the
outer surface of the roller. In this example, the roller charging device (100) may
contact the outer surface of the axel.

(G021} The Y-shaped brush (105) may include two arms and a singie leg
generally in the shape of the letter *Y." The shape of the Y-shaped brush (105)
aliows an outer surface of a roller to fit in between the arms of the Y-shaped
brush (105). In an example, the arms of the Y-shaped brush (105) continuously
contact an outer surface of a roller. This may be accomplished, in an exampie,
by forming the arms of the Y-shaped brush {105) to have a maximum distance
from the tips of the arms less than the diameter of an outer surface of the roller

the arms are {0 make contact with. In this example, the arms of the Y-shaped
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brush (105) may be spring biased against the ouler surface of the roller when
the roller is cradied in between the arms of the Y-shaped brush (108}, Inan
example, the arms of the Y-shaped brush (105) may bend a distance of
between 80 and 120 um. In an example, the arms of the Y-shaped brush (105)
may bend a distance of 100 um.

In an example, the Y-shaped brush (105) along with its arms are made of a
resin made of a polycarbonate. In an example, the resin of polycarbonate may
include between 30 and 50% carbon fiber filler. In an example, the resin of
polycarbonate may include 40% carbon fiber filler. In an example, the resin of
polycarbonate may include between & and 15% PTFE. In an example, the resin
of polycarbonate may include 10% FPTFE. In an example, the Y-shaped brush
(105} and its arms are made of a resin of polycarbonate including 40% carbon
and 10% PTFE. In an example, the Y-shaped brush (105) may further include
an amount of silicone as a lubricant. These examples, are not meant io be
limiting and the present specification contemplates the use of any type of
material that will, at least, allow the arms of the Y-shaped brush {105) {0
resistively bend against a surface of a brush. Additional lubricants, conductive
material, and lubricants may also be contemplated in the present specification.
[0022] As described herein, the Y-shaped brush {105) is electrically
conductive such that ii may pass an electrical charge from a voltage source o
the roller. To complete the conductive path from the voltage source and to aiso
couple the Y-shaped brush (105) to a housing where the roller resides, the Y-
shaped brush (105) may further include a screw terminal (110). The screw
terminal {(110) may be a hole defined in the Y-shaped brush (105) in order to
receive a screw or other type of fastener therein. Although the present
specification may describe the screw terminal (110) as receiving a screw, the
present specification contemplates the use of any type of coupling device.
[6023] The screw terminal (110}, in an example, is a hole defined in the
Y-shaped brush (105) 1o receive a screw as well as serve as a point where an
electrical lead can be coupled o the Y-shaped brush (105). In an example, the
coupling of the Y-shaped brush (1058} to a housing of the rollers by the screw

terminal (110) allows the electrical lead to be coupled to the screw to complete
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the electrical connection. in this way, the amount of space cccupied by the
rolier charging device (100) is reduced relative to the carbon brushes and
housings described herein. Additionally, fewer parts are used in the
construction of the rolier charging device {100) thereby decreasing costs in
manufacturing with regard to both manufacturing of parts as well as assembly of
those paris.

[6024] The two arms of the Y-shaped brush {105) are situated such that
the two arms may contact an outer surface of the rolier. This provides for two
individual points of contact between the roller charging device (100) and the
roller. In certain examples, the rolier may move away or towards the roller
charging device (160) during operation of the image forming device. This may
be allowesd 1o occur so that the roller, when engaging with other mechanisms or
roliers in the image forming device, may move slightly in order to accommodate
for movement of those elements. In an example, when two rollers interact,
differences in the diameters of each roller may cause any of the rollers o move
slightly s0 as to maintain a certain pressure against each other. Thus, during
operation, the movement of the roller may cause other types of brushes of lose
contact with the roller thereby not charging the roller. In the case of the roller
charging device (100) with its Y-shaped brush (108}, however, movement of the
rolier may cause one of the two arms of the Y-shaped brush {(105) to lose
contact with the roller, but the other arm will remain in contact with the roller
thereby maintaining the charge to the roller. Consequently, the transfer of any
developer material 1o any roller charged by the roller charging device (100) will
not be interrupted by the Y-shaped brush (105) losing contact with the roller.
iGOZE] in an example, each of the arms of the Y-shaped brush (105} of
the roller charging device (100) may include a bump defined thereon. The
bumps provide a surface on the Y-shaped brush (105) that the roller may
contact.

[6026] Fig. 2 is a block diagram of a printing fiuid developer (200)
according to an example of the principles described herein. The printing fluid
developer (200) may include a number of rollers {(205) and a number of Y-
shaped brushes (105).
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[6027] The printing fluid developer (200}, in an example, may be any
device that applies an amount of printing fluid to a surface of a photoconductive
member. The “printing fluid” in the “printing fluid developer” may be any type of
printing fluid and is not necessarily limited in the present specification to any
specific type of printing fluid.  Although a printing fluid developer (200) is
described here in connection with Fig. 2, the present specification confemplates
the use of the Y-shaped brushes (1058} in connection with any number of rollers
{205} in any device used to apply a printing fluid {o a sheet of media. Thus, the
present specification contemplates these alternative examples and for ease of
understanding a printing fluid developer (200) will be described as an example
of in what device or situation a Y-shaped brush (105) may be used.

[0028] in the example described in connection with Fig. 2, a plurality of
printing fluid developer (200) may be used in an image forming device such thai
different colors of printing fluid may be used to apply an image {o the surface of
a print media. Accordingly, each of the plurality of printing fluid developers
(200} may each include a number of Y-shaped brushes (105) and a number of
number of rollers (205). The number of rollers (205) may each be associated
with a respective Y-shaped brush (105) such that each of the number of rollers
(205} may be electrically charged as described herain.

[6029] The Y-shaped brushes (105) may be similar {o the Y-shaped
brushes (Fig. 1, 105) as described in connection with Fig. 1. In some examples,
the Y-shaped brushes (105) are coupled to a housing of the printing fluid
developer (200} using a conductive screw that allows for a voltage to flow
through the screw and into each of the Y-shaped brushes (105) individually.
Thus, the conductive screws both hold the number of Y-shaped brushes (105)
to the housing as well as provide an electrically conductive path from a voltage
source to the conductive Y-shaped brushes (105) which, in turn, are electrically
coupled to a surface of each of the number of rollers (205).

F6030] in an example, the slectrical lead coupled {0 the conductive screw
may connect the conductive screw to a voltage source via a D-subminiature
connector. In this example, the D-subminiature connector may control the

voltage to each of the Y-shaped brushes (105) by applying the various voltages
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to each of the leads. In this example, each of the number of rollers (205} may
be set to a different and specific voltage potential such that the developer
material may be attracted {0 and from each of the number of rollers (205) during
operation of the printing fluid developer (200). The D-subminiature connector
may also provide a physical interface between the electrical leads/conductive
screw/Y-shaped brushes (105) assemblies and a voliage source.

[6031] The Y-shaped brushes (105) may include any one of those
features of the Y-shaped brushes (105) as described in connection with Fig. 1.
In an example, the Y-shaped brushes (105) may each include bulbs formed on
gach of the ends of the arms of each Y-shaped brush (105). This allows, in
some exampies, redundant points of contact between the Y-shaped brushes
(105} and an outer surface of each of the number of rollers (2053, In
circumstances where any of the number of rollers (205) move away from any of
the arms of the Y-shaped brushes (105), the alternative arm may siill remain in
contact. In an exampie, the orientation of the Y-shaped brushes (105) may be
configured such that at any given moment during operation of the printing fluid
developer (200}, at least one arm of each of the Y-shaped brushes (105) may
remain in contact with each of the number of rollers (205) s0 as to keep the
rollers (205} charged appropriately.

[6032] Fig. 3 is a biock diagram of a Y-shaped charging brush (300)
according to an example of the principles described herein. The Y-shaped
charging brush (300} may inciude two arms (305) with each arm including a bulb
(310}, The Y-shaped brushes {105) may further include a coupling device
(315).

(G033} The bulbs (310) on the arms (305) of the Y-shaped charging brush
(300} may come in immediate contact with the outer surface of a roller. Inan
example, the bulbs (310) may provide a thicker location where the Y-shaped
charging brush (300) may interface with the roller. If portions of the Y-shaped
charging brush (300} are to wear down, the thicker portions of the Y-shaped
charging brush {300) that make up the bulbs (310) provide for a location where
the wear may occur. As a roller is placed between the arms (305) of the Y-
shaped charging brush (300}, the bulbs (310) contact the outer surface of the

3
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rolier or an axel of the roller. In an example, the arms (305) of the Y-shaped
charging brush {300} may bend slightly as the roller is placed in between the
arms {305). As described herein, the arms (305) may flex a distance to
accommodate a relatively larger diameter roller. The arms (305) may be biased
towards the surface of the roller or axel of the roller such that removal of the
rolier will aliow the arms (305) {0 return to their manufactured state.

[6034] The Y-shaped charging brush (300} may further inciude a coupling
device (315) that receives a conductive coupler that electrically couples the Y-
shaped brush to a power source. The coupling device (315) may be any type of
coupling device that can couple the Y-shaped charging brush (300) to a housing
of a roiler, couple a power source lead to the Y-shaped charging brush (300}, or
both. In an example, the coupling device includes a hole defined in the surface
of the Y-shaped charging brush (300) to receive a screw. The screw may
electrically couple a lead to the Y-shaped charging brush (300} thereby allowing
the Y-shaped charging brush (300) o charge the rolier as described herein.
[G035] in an example, the bulbs (310} may include a number of tapered
faces leading to the bulbs (310) creating a sloped surface o the bulbs (310). As
the roller is placed in between the arms (305) of the Y-shaped charging brush
(3003, the tapered faces may slide the bulbs (310) to an interfacing location
against the surface of the roller or surface of the axel of the roller.

[00386] Figs. 4A through 4C show a front perspective view, a side view,
and a rear plan view, respectively, of a Y-shaped brush (300) according to an
example of the principles described herein. As described in connection with
Figs. 1-3, the Y-shaped brush {300) may include two arms (305). A rclier or the
axel of a roller may be placed between the two arms (305} of the Y-shaped
charging brush {300). In an example, a longest distance "L between the arms
(305} of the Y-shaped charging brush (300) may be a shorter distance than the
diameter of a roller or axel of a roller. Thus, when the roller or axel of the roller
is placed in between the arms (305}, the roller may cause the distance L
between the arms (305) to increase and bend the arms (305) slightly cutwards.
The arms (305), however, are biased back in and therefore remain in contact
with a surface of the roller.
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FB037] The arms further include a number of tapered faces (400) on
gither side of a bulb (310} formed on the arms (305}, The tapered faces (400}
allows the roller to slide over the surface of the bulb (310) allowing the roller to
move relative {0 the Y-shaped charging brush (300). Buring operation of the
rolier, the roller may be asllowed o move as a result of the interaction of the
roller with, for exampile, other rollers. Additionally, even as the roller may move
away from one of the arms (305), the other of the arms (305) may remain in
contact with an cuter surface of the roller thereby maintain the charge on the
rolier.

[6038] The Y-shaped brush {(300) may further include a hole (405)
defined therein. A coupling device such as a screw may be passed through the
hole 1o secure the Y-shaped brush (300} to a housing interfacing the roller.
Additionally, an electrical lead may be coupled o the screw as the screw is
driven through the hole (405) so that an elecirical current may be passed
through the lead and the screw and to the Y-shaped brush (300) in order {o
charge the roller.

(60391 Fig. 5 is a front plan view of a number of Y-shaped brushes (300)
coupled 1o a housing (510) according to an example of the principles described
herein. As described herein, the Y-shaped brushes (300} may be coupled to a
housing for a number of rollers. The housing may include a number of roller
interfaces (505) through or info which a roller or axel of a roller may be placed in
order to interface with the Y-shaped brushes (300).

(60401 The housing (510) may further include a D-subminiature connector
(5001, The D-subminiature connecior (500) may serve as the interface through
which a voliage source may provide a voltage o the Y-shaped brushes {300).
This is accomplished by placing a lead (515) between the D-subminiature
connector (500} and an electrically conduclive coupling device (520} such as a
screw. The D-subminiature connector (500) may receive individual voltages for
each of the Y-shaped brushes (300) and therefore may include a lead (515) to
each of the individual Y-shaped brushes (300). Although Fig. & shows a single
lead (515) connecting the D-subminiature connector (500) to a single Y-shaped

brush (300), this is for ease of explanation. instead, the present specification
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contempiates that each of the Y-shaped brushes (300) will be electrically
coupled to the D-subminiature connector {500} and, accordingly, coupledio a
voltage source. in an example, a processor communicatively coupled o the
voltage source and the D-subminiature connector (500) may direct the
application of a charge through the D-subminiature connector {(800) and to the
Y-shaped brushes (300).

[6041] The housing (510) forms part of, for example, a printing fluid
developer (200} as described in connection with Fig. 2. During operation of the
printing fluid developer (200), a voltage may be applied to each of the rollers
such that a printing fluid may be passed from one roller {0 another and
gventually onto a photoconductive member. Any number of printing fluid
developers (200} may be implementad to place any type or color of printing fluid
onio the surface of the photoconductive member. An image may be formed on
the photoconductive member and transferred to a sheet of print media.

[6042] The specification and figures describe a Y-shaped brush. The Y-
shaped brush may provide for at least two contact points to contact a rollerof a
printing fiuid developer. Where a roller may move away from the Y-shaped
brush, at least one of the two arms of the Y-shaped brush may remain in contact
with the roller impart the electrical charge. This prevents discharge of the roller
and allows the roller to pass or otherwise attract a printing fluid from one roller to
another. Still further, the hole defined in the Y-shaped brush allows for a
coupler to both couple the Y-shaped brush 1o a housing of the roller as well as
couple an electrical lead o the Y-shaped brush. This eliminates additional
housing apparatuses for each brush thereby reducing the amount of space used
within a printing fluid developer. Still further, the hole and screw does not
implement a soldering point thereby reducing costs of manufacturing and costs
of additional housings used to house the brushes. Even further, a spring
capability is integrated into the design of the Y-shaped brush so that additional
components such as a dedicated spring will not be used. Instead, the arms of
the Y-shaped brush may be flexed when in contact with the roller such that are

biased against the surface of the roller or the rolier's axel.
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[6043] The preceding description has been presented {o iHustrate and
describe examples of the principles described. This description is not intended
to be exhaustive or to limit these principles to 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 roller charging device, comprising:

a Y-shaped electrically conductive brush; and

a screw terminal coupling the Y-shaped electrically conductive brush o a
housing of the roller charging device and electrically coupling the Y-shaped

glectrically conductive brush {0 a power source.

2. The roller charging device of claim 1, wherein the Y-shaped elecirically

conductive brush engages a roller at two separate locations.

3. The roller charging device of claim 1, wherein the Y-shaped electrically

conductive brush is an infused with a conductive material.

4, The roller charger of device of claim 3, wherein the Y-shaped electrically

conductive brush is lubricated with polytetrafluoroethyiene (PTFE) and silicone.

5. The roller charging device of claim 1, wherein a number of arms of the Y-

shaped electrically conductive brush comprise a number of bumps.

8. The roller charging device of claim 1, wherein the Y-ghaped electrically
conductive brush fits a roller between two of the prongs of the Y-shaped
glectrically conductive brush and wherein the two of the prongs of the Y-shaped
electrically conductive brush are spring biased towards the outer surface of the
rolier.

7. The roller charging device of claim 1, wherein the Y-shaped electricaily

conductive brush further comprises a number of tapered faces on each of two of

the prongs of the Y-shaped electrically conductive brush.
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8. The roller charging device of claim 7, wherein the number of tapered
faces further include a bulb face extending from the each of two of the prongs of

the Y-shaped electrically conductive brush {o contact the surface of a roller.

Q. A printing fluid developer, comprising:

a plurality of rollers; and

a plurality of Y-shaped brushes {0 each contact one of the pluralify of
rollers;

wherein each of the Y-shaped brushes provides an electrical charge to

gach of the plurality of rollers.

10.  The printing fluid developer of claim 9, further comprising a conductive
screw to physically connect each of the Y-shaped brushes to a housing on the

printing fluid developer.

11.  The printing fluid developer of claim 10, wherein the conductive screws
electrically couple the plurality of brushes {0 a power source via a D-
subminiature connector.

12. The printing fluid developer of claim 9, wherein the plurality of Y-shaped
brushes comprise a bulb formed on each arm of each of the plurality of Y-

shaped brushes to contact a surface of each of the plurality of rollers.

13. AY-shaped charging brush, comprising:
a hullb formed on each arm of the Y-shaped brush; and
a coupling device 1o receive a conductive coupler that electrically couples

the Y-shaped brush to a8 power source.

14.  The Y-shaped charging brush of claim 13, wherein each arm of the Y-

shaped brush further comprises a tapered face leading {0 a bulb formed.
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15, The Y-shaped charging brush of claim 13, wherein the arms of the Y-

shaped brush are flaxible to recsive a roller there between.
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