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[57] ABSTRACT 
A xerographic plate including a mandrel and a 
photooonductive sleeve mounted thereon. The man 
drel has an in?atable tube mounted in a groove for 
securing the sleeve to the mandrel. 
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XEROGRAPI-IIC PLATE 

This invention relates to a cylindrical support for a 
sleeve. One particular application is a cylindrical sup 
port for a sleeve having an outer surface of photocon~ 
ductive material. 

In xerographic copying machines, the xerographic 
plate is often in the form of a drum. The drum has a 
rigid cylindrical body mounted on an axial shaft, and a 
photoconductive insulating layer is overcoated on the 
base. The layer has a conductive base, which may be 
provided by the drum body. This photoconductive 
layer is liable to damage and ageing effects, and the re 
coating of such drums is troublesome. 

It has been proposed to form the photoconductive 
layer on a ?exible sleeve and to mount the sleeve on a 
separate cylindrical mandrel which can be contracted 
so that the sleeve can easily be ?tted on the mandrel 
and then expanded to hold the sleeve in an accurately 
cylindrical shape. Such a mandrel has been proposed 
using a hollow cylinder with a slot extending parallel to 
the axis and a cam operated linkage for opening and 
closing the slot. Such a cylinder has proved difficult to 
manufacture, and the present invention can be used to 
provide an alternative support for such a sleeve. 
According to the invention there is provided a cylin 

drical support for a sleeve, wherein the periphery of the 
support can be altered from a contracted state to an ex 
panded state, the support comprising a rigid cylinder 
whose outer surface is formed with at least one groove 
extending in a generally circumferential direction, and 
a hollow body whose shape depends on the difference 
of its internal and external pressure lying in the trough 
of the groove, the body being movable by change of in 
ternal pressure between a ?rst state in which the body 
lies within the outer surface of the cylinder and a 
second state in which the body extends beyond the 
periphery of the rigid cylinder to expand the periphery 
of the support foundation for a sleeve on the cylinder. 
An example of the invention will be described with 

references to the drawings in which 
FIG. 1 is a perspective view of a sleeve and a cylindri 

cal support with its in?atable body removed. 
FIG. 2 is an end view showing the clamped end of a 

tube. 
FIG. 3 is a view of the opposite end to FIG. 2, show 

ing a valve at the other end of the tube. 
FIG. 4 is a sectional view through line 4-4 of FIG. 3 

and 
FIG. 5 is a sectional view similar to that of FIG. 4 but 

showing a modi?ed groove and tube. 
In the drawings, the outer surface of a hollow metal 

cylinder or mandrel l l is fomied with a circular groove 
12 which is five-sixteenths inches wide and three-six 
teenths inches deep at each end, with a helical groove 
I3 running between the end grooves with a pitch of 
?ve-sixteenths inches and being three-sixteenths inches 
deep. Within the helical groove a rubber tube 21 is car 
ried, shown in FIG. 4 but not shown in FIG. I. As 
shown in FIG. 4, the tube 21, when in a non-in?ated 
condition, is substantially enclosed within the trough of 
the grooves provided so that the outer periphery of the 
tube is supported below the outer surface of the 
cylinder 11. On each end of the helical groove the tube 
passes through a hole in the cylindrical shell to the in 
terior of the cylinder. One end of the tube is closed by 
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2 
clamp 19 on cylinder 11 (see FIG. 2) and the other end 
is connected to a valve, 14, seen in FIG. 3. 
At each end of the cylinder. there is provided an in 

ternal ?ange 15 from which extend three spokes 16, 
supporting an axial bearing 17, so that the drum may be 
mounted on a shaft for rotation about its axis. 
A ?exible cylindrical sleeve 18 including a photocon 

ductive insulating layer coated on a conducting layer is 
to be mounted on the drum. In the FIG. I embodiment, 
the rubber tube normally does not protrude beyond the 
top of the groove, so that when the sleeve is made with 
an internal diameter slightly greater than the external 
diameter of the drum, the sleeve can easily be slipped 
over the drum. The difference in diameter of the cylin~ 
drical shell and the inside of the sleeve is about 0.004 
inches. The sleeve is held in its required position on the 
drum, and air is introduced through the valve 14 into 
the tube so that the tube expands to extend above the 
periphery of the drum and to exert pressure on the in 
side of the sleeve to hold it in an accurate cylindrical 
shape on the drum to constitute the xerographic plate. 
When the sleeve is to be removed, the air is released 
from the valve to de?ate the tube. 

In order to permit the photoconductive properties of 
the sleeve 18 to be effective during xerographic opera 
tions as described in US. Pat. No. 3,30l .126 to 
Osborne et al., the sleeve is grounded. This is achieved 
through a conductive member 20 such as a metal 
grounding wire bolted, clipped or otherwise secured 
between the conductive layer of the sleeve and the 
metal cylinder 11. The cylinder is grounded through its 
supporting shaft in the conventional fashion. 

In an alternative embodiment, the tube normally ex 
tends above the cylindrical surface of the drum, but can 
be contracted into the tube by reduction of the pres 
sure within the tube. In this case, the valve 14 normally 
acts to allow air out of the tube, the valve is connected 
to a source of reduced pressure in order to reduce the 
size of the tube to allow the sleeve to be placed in posi 
tion and removed, and air is allowed back into the tube 
at normal atmospheric pressure to secure the sleeve on 
the drum. 
A pressure differential of a few pounds per square 

inch is believed to be sufficient to change the shape of 
the tubes to secure and release the sleeve. A length of 
tube of 140 feet could be used on a 9 inch diameter 
drum. 
As shown in FIG. 5, the circular grooves 22 and the 

helical groove 23 could be rectangular in cross-section 
and the tube 24 could be rectangular. In such case it 
would be desirable to make the tube with thicker walls 
25 at its bottom and sides than at the top 26 where it 
must expand to effect the holding of the sleeve. 
A pump may be provided within the drum to force 

air into or out of the tube in accordance with any of the 
embodiments described above. 

In some applications, a plurality of tubes could be 
mounted in grooves in the cylinder. The tubes could be 
connected together to receive the same pressure or dif 
ferent pressures could be applied to different tubes to 
achieve a desired expansion pattern. In?atable pads in 
suitably shaped recesses may also be used. 

While the instant invention has been described 
herein with reference to the structures disclosed, it is 
not intended to be so limited and this application is in 
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tended to cover such modi?cations or changes as may to freely move said mandrel, 
come within the scope of the appended claims- means to in?ate said in?atable member to expand 
What is Claimed is; said member into contact against the sidewalls of 
l. A xerographic drum suitable for use in an auto- the groove and to expand a portion of said in?ma 

matic xemgraphic reproducing apparatusincluding 5 ble member beyond the outer diameter of said 
a ?exible cylindrical sleeve formed of an electrically 

conductive substrate having a layer of photocon 

ductive materlal pla‘fed thereo‘ier' . _ a ?exible conductive member for electrically con 
a support mandrel having an outside diameter that is ?eeting the substrate of said sleeve to said mam 

slightly less than the inside diameter of the ?exible 10 dreL 
cylinder whereby said support mandrel is capable 
of supporting said cylinder in free sliding relation 

sh‘p. "mm", Fhe we‘ surface ‘.’f “d manfirel said in?atable member comprises a?exible tube. having a continuous generally circumferentially 
extending helical groove formed therein 15 3' The apparatus of (ilaim l wheliein said groove is 

a sin ‘e in?atable member sitioned v’mhin said rectangular in cross section and said In?atable member 
groive said member beingpglbstamiauy endosed is rectangular in cross section and the wall of said tube 
within said groove with the outer periphery of said adjacent the penpheral. s,urface of Sam Wand“! '5 
member being below the outer surface of said thinner than the remaining walls of said ?exible 
mandrel when said member is in a non-in?ated 20 member' 
condition to allow said ?exible cylindrical sleeve * * * * * 

mandrel into holding contact against said sleeve, 
and 

2. The apparatus of claim I wherein said helical 
groove is generally semi-circular in cross section and 
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