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MATERIAL DEPOSITING APPARATUS 

The present invention relates to an apparatus for depositing 
volatilizable non-thermosetting material, for example epoxy, 
phenolic (of the Novolak type), or silicone resins or natural 
oils, etc. on to a substrate, for example moving steel strip. 
According to one aspect of the present invention there is 

provided an apparatus for depositing volatilizable non-ther 
mosetting material on a substrate comprising: a cylindrical 
surface; means for rotating the cylindrical surface so that a 
portion of its travel is adjacent a part of the substrate; feeding 
means spaced apart from the cylindrical surface for depositing 
said material thereover when the cylindrical surface is spaced 
apart from its position of nearest approach to the substrate; 
and means for heating substantially the whole of the cylindri- I 
cal surface so that as the cylindrical surface is rotated towards 
said position of nearest approach the material deposited 
thereon is vaporized and deposited on the substrate. 

If the material deposited on the substrate is radiation cura 
ble, the deposited material at the surface of the substrate may 
be subjected to ionizing radiation, under vacuum, to 
polymerize the material in the ?lm or coating on the substrate. 
The present invention will be more readily understood from 

the following description, given by way of example only, 
reference being made to the accompanying drawings in which: 

FIG. I is a schematic view of an embodiment of the inven 
tron; 

FIGS. 2 and 3 are detailed end and front elevation views 
respectively of the embodiment of FIG. 1; 

FIG. 4 is a part sectional schematic view of a moving strip 
coating line employing the embodiment of FIG. 1, and 

FIGS. 5 to 7 are somewhat schematic views each showing a 
modi?cation of the embodiment of FIG. I. 
The apparatus of the invention will be described with 

references to depositing epoxy resin on moving steel strip. 
Turning to FIG. 1, the apparatus there shown comprises a high 
polish hard-chrome roll 10 mounted for rotation in the 
clockwise direction as indicated. A reservoir I1 contains the 
epoxy resin which is to be deposited as a coating on to a mov 
ing strip 12 by way of the roll I0. The strip 12 moves in a 
direction perpendicular to the axis about which the roll 10 
rotates. The reservoir is preferably kept at a temperature of 
the order of 50° to 150° C to keep the resin in a molten state. 
A positive displacement pump 13 (for example a gear pump) 
pumps the resin, at the required rate, from the reservoir 11 
through a feeder head 14 arranged to deposit the resin on to 
the roll 10. At the location of the feeder head 14 is an adjusta 
ble scraper blade 9. 
The roll 10 carries heater elements which heat the surface 

of the roll on which the resin is deposited. When the heated 
roll 10 is rotated, a film of epoxy resin is formed on the roll 
surface. The thickness of this film is determined by the gap 
between the scraper blade 9 the roll 10, the rotational speed of 
the roll 10, the pump rate of the pump 13 and the viscosity of 
the hot resin. By controlling the surface temperature of the 
heated roll, the liquid epoxy resin can be made to evaporate 
(or “boil" off) and condense on to the strip 12 giving a thin 
coating of the desired thickness. The surface temperature of 
the roll will probably be in the range of 150° to 300° C or 
higher. The evaporated resin is referenced 15 in FIG. I. 
The deposition of the resin on the roll 10 and the evapora 

tion and condensation of the resin on to the strip I2 may take 
place in a vacuum chamber 16. The chamber I6 may be at a 
vacuum of 0.1 atmospheres or lower. At the entrance and exit 
locations of the strip 12 into and out of the chamber 16 there 
would be seals (shown in FIG. 4 at 43 and 44) to maintain the 
desired level of vacuum within the chamber 16. 
The ducting connecting the pump 13 to the feeder head I4 

may include pre-set regulating valves 17. A by-pass duct 18in 
corporating a by-pass valve 20 may be provided. 
A de-gas pump 21 connected to the reservoir 11 by way of 

valve 22 may be employed to remove gas from above the sur 
face of the resin in the reservoir. 
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2 
Turning now to FIGS. 2 to 4, partsalready described with 

reference to FIG. I will be given the same reference numerals 
in FIGS. 2 to 4 as they have been given in FIG. I. 
The roll 10 comprises a cylinder 23closed at its ends by 

plates 24. The roll is fast with stub shafts 25. Rotation of the 
roll 10 is effected by means of a power source not shown. The 
shafts 25 are received in bearing housings mounted on up 
standing supports; one of these supports is shown at 26 in FIG. 
2. 
A number of pyrotenax electric heaters is arranged in circu 

Iar array around the rotational axis of the roll 10 and the 
heaters are secured to the end plates 24 of the roll 10 as at 27. 
Some of these heaters are referenced 28. Electric current is 
fed to and away from the heaters by way of slip ring collectors 
30. Wall portions of the chamber 16 are shown at 31 in FIG. 3. 
The feeder head 14 has an adjustable width machined slit 32 

from which the epoxy resin will be discharged. The width of 
the feeder head slit can be adjusted by orthodox methods, e. g. 
screw adjustment or cam-operated adjusting system. The gap 
33 between the feeder head and the roll 10 is made adjustable 
by reason of the feeder head being carried on an adjustable 
height mounting 34. The feeder head has electric heaters 35, 
for example pyrotenax heaters, for maintaining the epoxy 
resin in a molten state. 

The ducting connecting the pump 13 to the feeder head 14 
comprises a conduit 36 leading to a pipe manifold 37. Pipes 38 
take the resin from the manifold 37 into the feeder head 14. 
Ducts 40 in the feeder head direct the resin to the slit 32. 

In FIG. 2, the ?lm of resin deposited on the roll 10 is shown 
at 41, and the resin layer deposited on the strip 12 at 42. 

FIG. 4 shows (schematically) how depositing apparatus ac 
cording to the invention could be used in a high speed epoxy 
resin coating or lacquen'ng plant. Again, items already 
described have been given the reference numerals previously 
attributed to them. The moving strip 12 enters the vacuum 
chamber 16 by way of seal 43 and leaves this chamber by way 
of seal 44. The strip with the coating of epoxy resin thereon 
(which resin is radiation-curable) is then cured in the manner 
disclosed in our British Patent specification No. 1,168,641. 
The strip enters (and leaves) a vacuum curing irradiation 
chamber 45 by way of seal 46; within the chamber 45 the 
epoxy resin coating at the surface of the strip 12 is subjected 
to ionizing radiation 47 from electron guns 48. Although two 
guns 48 are shown, there will be only one gun operating to 
cure the coating that gun being on the same side of the strip as 
the coating. The ionizing radiation 47 cures the coating by 
polymerizing the resin in the coating. The level of vacuum in 
the chamber 45 may be the same as that quoted in the said 
speci?cation No. 1,168,641 for the chamber 11. 
The strip is turned in the chamber 45 by means of guide rol 

lers 50. A guide roller 51 turns the strip after exit thereof from 
sea] 46. Seals 43, 44 and 46 may be of known design. 

In modi?ed forms of the invention, the heated roll 10 is 
shrouded with baffles or shields de?ning a space therebetween 
opening towards the strip 12. Such an arrangement ensures 
that the evaporated resin is directed towards the strip 12 and 
thus losses due to vaporization from the roll where it is not ad 
jacent the strip are minimised. 

Such a modi?ed form is shown in FIG. 5 wherein the roll 10 
is shrouded with de?ector shields 52 for directing stray epoxy 
resin vapor towards the strip 12. The shields 52 have gutters 
53 for trapping liquid epoxy resin not evaporated on to the 
strip 12. The shields 52 are preferably provided with heaters, 
(four referenced 54), to keep the shields at the same tempera 
ture as the roll surface from which evaporation of the resin 
takes place. The heaters 54 may be pyrotenax heaters. 

FIG. 6 shows an alternative design for the shields 52 which, 
again, are preferably heated to the same temperature as said 
roll surface. As an alternative to being arcuate as seen in FIG. 
6, each shield may comprise two parts disposed at approxi 
mately 90° to each other so that the resulting four shields form 
a generally rectangular outline when seen in end view. 
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Whereas the embodiments previously discussed can be re 
garded as direct roller coating embodiments, the embodiment 
shown in FIG. 7 can be regarded as an off-set roller coating 
embodiment. Resin from the head 14 is deposited on the roll 
10 and from there is deposited on a roll 10’ which is in driving 
engagement with the roll 10 so that rotation of roll 10 will 

,7 cause rotation of roll 10’. The resin layer on the roll 10' 
evaporates on to the strip 12. The temperature of the resin 
receiving surface of the roll 10 will be adjusted so that the 
resin thereon will be maintained in the molten state but below 
the vaporization state. 10' is the evaporator roll and the resin 
receiving surface thereof is heated, for example by pyrotenax 
heaters, to a temperature at which the liquid epoxy resin 
thereon will evaporate (or “boil" off) and condense on to the 
strip 12. Shields 52 in the FIG. 7 embodiment serve the same 
purpose as the shields 52 in the embodiments of FIGS. 5 and 6 
and are preferably heated. 
Advantages of the FIG. 7 embodiment over the other em~ 

bodiments are that the epoxy resin coating on the roll 10' of 
FIG. 7 should be thinner and more uniform than the coatings 
on the rolls 10 of the other embodiments, and a more uniform 
coating on the strip 12 will result. 
Of course, like reference numerals in all of FIGS. 1 to 7 in 

dicate like parts. 
The alternative forms of depositing apparatus shown in 

FIGS. 5 to 7 may replace the particular form of such apparatus 
shown in the coating or lacquering plant of FIG. 4. 

This invention may be used to deposit non-thermosetting 
material other than epoxy resin or lacquer on to a substrate 
which may be stationary instead of moving the depositing ap 
paratus then being mounted for movement relative to the sub 
strate. The said substrate may be strip other than steel strip. 
The said substrate may not be metal strip. The said substrate 
may not be strip. The said substrate may be wire for example. 
The apparatus of the invention is however particularly suitable 
for moving strip or web. 
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Preferably, the roll 10 and when used roll 10' rotate con 

tinuously in the direction indicated so that the material to be 
deposited on the substrate is continuously deposited on to the 
roll 10, 10’ from the feeder head 14 or from the roll 10 and 
continuously evaporates (or “boils" off) and condenses on to 
the substrate. 
We claim: 
1. An apparatus for depositing volatilizable non—ther 

mosetting organic material on a substrate comprising; 
a cylindrical surface; 
means for rotating the cylindrical surface about its axis so 

that a portion of its travel is adjacent a part of the sub 
strate; 

feeding means spaced apart from the cylindrical surface for 
depositing said material on said cylindrical surface and 
means for spreading said material in a ?lm of predeter 
mined thickness over said cylindrical surface when said 
surface is spaced apart from its position of nearest ap 
proach to the substrate; 

a plurality of heaters arranged in a circular array about the 
axis of, and radially inwardly of the cylindrical surface for 
simultaneously heating substantially the whole of said sur 
face so that as the cylindrical surface is rotated towards 
said position of nearest approach the material deposited 
thereon is vaporized and deposited on the substrate; and 
shroud means comprising heated baffles defining a space 
therebetween opening towards the substrate whereby 
vaporized material deposited on the surface is directed 
towards the substrate and including gutter means 
therewith whereby material deposited on said baf?es may 
be received. 

2. An apparatus according to claim 1 including means for 
subjecting said material when deposited on the substrate to 
ionizing radiation to cure said material. 


