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This invention relates to means for and method of
applying a fluid in the form of a film of uniform adjustable
thickness and variable surface coverage to a generally
continuous surface moving relative to the applying means
at any adiustable rate.

It is common to coat particular products with a fluid
for protective and/or decorative purposes. With ferrous
metals, for example, it is desirable to coat the stock with
a thin film of oil before fabrication, storage or shipment
to minimize surface damages such as oxidation, scratching
or the like. In most installations the coating is applied
by dripping oil onto the surface and spreading the droplets
by means of an absorbent roller rolling on the surface.
However, this action generally does not establish a film
of uniform thickness or ensure uniform surface coverage.
Quite commonly the surface is coated patch-worky with
heavy thick gobs in certain local areas while being com-
pletely void in the wother areas. Thus “tiger stripes,”
as the industry terms it, occur to frustrate the purposes
of film coating and possibly cause consequent customer
rejections.

Accompanying these fundamental defects, present film
coating also is quite limited in the important area of
control, such as of the film thickness, the surface cover-
age, or accurate on-off operation.. These controls are
important practically for any coating installation, since
generally the same installation must handle various sized
pieces and/or must coat the piece with various thickness
films. Commonly too, the coating equipment is operated
simultaneously, for example, with some intermittently
operated fabricating machine or conveyor means. - Since
accurate controls are lacking, to achieve a commercially
acceptable oil film, excessive volumes of oil typically must
be used to overcome the inefficient oil spillage or waste.

Accordingly, an object of this invention is to provide
means for and method of coating a surface with a uniform
fluid film in a manper so as to minimize inefficiency,
spillage or waste of the fluid.

Another object of this invention is to provide means
for controlling the thickness of the uniform fluid film
applied to the surface accurately and adjustably over a
wide range.

Another object of this invention is to provide means
for controlling the surface coverage of the uniform fluid
film applied to the surface in such a manner so that it
can be varied incrementally within wide ranges.

Another object of this invention is to provide means
for and method of coating a surface with a uniform fiuid
film wherein the surface coverage and/or the thickness of
the film can be accurately, independently, and adjustably
controlled as desired.

In order that these and other objects can be more fully
appreciated, reference is herein made to the accompany-
ing drawings, wherein:

FIG. 1 is a perspective view of an embodiment of the
subject invention, including its various components as
used in combination with a typical conveyor and roller
setup, for coating a generally flat sheet;

FIG. 2 is an end elevational view of the roller setup of
FIG. 1;

FIG. 3 is a partial side elevational view of the manifold
spraying equipment as seen from the right of FIG. 2;

FIG. 4 is a section view as seen generally along the
line 4—4 of FIG. 3; and
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FIG. 5 is a typical electrical and fluid schematic dia-
gram of the subject invention.

FIG. 1 shows a roller assembly that includes a frame
18 having a series of conveyors 12 upon which the moving
piece 14 rides. The frame 10 further has spaced guide
brackets 16 which house therein sliding bearing units 18
for support of each longitudinal shaft 20 of rollers 22.
Each roller 22 is composed of a steel frame covered
by a firm absorbent material such as canvas, muslin,
flannel or the like. The rollers 22 are in generally true
rolling flush contact with the piece 14 which advances
pass the roller in a direction transverse to the longitudinal
axis 20. Means (not shown) such as a spring, a pneu-
matic power cylinder, or a counterweight arrangement
acting on the bearing units 18 force the rollers 22 toward
one another and against the piece 14 disposed there-
between.

In the embodiment disclosed, the roller assembly is
composed of two opposing rollers 22 which act to coat
both the upper and lower sides of the piece 14. However,
it is obvious that if it were desirable to coat only one of
the surfaces, the opposite roller could be replaced by a
simple opposing reaction roller or the like.

The subject invention utilizes the generally standard
absorbent roller 22 and provides an improved means for
and method of applying the oil or fluid to the surface of
the piece 14. As FIG. 1 shows, a fluid supply drum 24,
positioned in proximity to the roller 22, is provided with
actuating pump means 26 driven by an appropriate power
source such as air motor supplied through air lire 28.
The pump means 26 pumps the fluid from drum 24
through outlet line 3¢ to a spray manifold 32 supported
by the frame 10 proximate the roller 22. A plurality
of spray heads or nozzles 34 supported by the manifold
32 are intercommunicated by common flow line 36 and
are in direct connection through line 30 with the pres-
surized fluid outlet from drum 24,

As illustrated in FIG. 2 the spray heads 34 direct
streams of atomized fiuid generally tangentially of the
roller 22 to strike the roller just before the contact
thereof with the piece 4. The roller being of a generally
absorbent material absorbs the sprayed or atomized fluid
to a limited degree and applies the fluid in a form of a

. uniform film to the surface of the piece 14 moving rela-

tive to the roller. The spray heads 34 are spaced from
each other along the manifold ‘transversely of the piece
14 so that the spray patterns 38 meet or approximately
overlap to form a continuous exposure across the roller
24, The spray patterns 38 as aimed also tend to deflect
off the roller 24 toward the surface of the piece 14 as
a fine mist. A shield 40 over the roller 22 confines this
spray mist in proximity to the roller so that it is acted
on by the roller in a manner similar to oil mist in a bear-
ing, and is knocked from the circulating aid and reapplied
directly to the sheet 14 and the roller 22.

As is well known, it is often more desirable for main-
taining a good spray pattern to spray a particular fluid
through a particular spray nozzle within a generally limited
pressure range. Thus, as a means of ensuring uniform
and optimum operation, the air power line 28 has therein
a regulating pressure valve 42 while the outlet oil line
3¢ has a pressure valve 44. These valves, regulate the
output pressure and volume of the fluid from the pump
26 and provide the constant desired fluid inlet pressure
to the spray heads 34. Thus, with a particular fluid of
known viscosity the maximum volume sprayed from
each spray head is known or can be determined, and is
a function of the fluid viscosity, output pressure and spray
tip orifice size. This volume spread over the spray pattern
width and the traversed periphery of the roller and sur-
face of the piece 14 causes a generally uniform film thick-
ness on the surface of the piece. With no further control,
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the discharge from the spray heads is generally uniform
across the roller 22 and of maximum volume upon con-
tinued use.

Each spray heed 34, also, is equipped with a spring-
closed solenoid-opened valve 46 of conventional construc-
tion which can be regulated in an on-off manner to per-
mit or stop through-flow. This individual accurate spray
head control is used with other appropriate controls to
vary, as desired, both the width or surface coverage of
the spray pattern on the roller, and the thickness of film
applied to the surface.

Thus surface coverage control 48 has separate switches
(shown as 5Ga, 58b and 50c in FIG. 5) each connected
in series circuits with the electrical power line 49 and
solenoid operated valve 46, or solenoid-operated valves.
By controlling the various switches in the proper com-
binations it is possible to open some or all of the spray
heads. Control of the spray heads is generally more
practical from the center of the roller out, because a nar-
rower-than-maximum width piece 14 generally is centered
on the conveyor system. However, the grouping of valves
with each switch 50 of control 48 can be in any manner
desired, and can in fact be individually to permit maxi-
mum variations of spray patterns. Thus the spray pat-
tern on the roller and in turn the surface coverage as a
film on the piece 14 will be regulated in an expedient
manner by control 48.

Similarly, an adjustable on-off cycling control 52 hav-
ing contacts 53 in series with electrical power line 49
and the control 48 can regulate the opening and closing
of the various operating spray heads set by the surface
coverage coatrol 48. Such a cycling control 52 can be
formed of readily available product commercially, such as
the product numbers HP5 and HP501 Cyclfiex Control
Timers of the Eagle Signal Company of Moline, Illinois.
Such timers are adjustable to operate with a given on-
time with contacts 53 closed, and with a given off-time
with the contacts 53 open. The time of each cycle is ad-
justable independently of the other; but when the cycles
actuate each other sequentially, combined together the
control forms an on-off ratio. Thus, when the cycling
control 52 cycles at a 50% on 50% off basis the inlet
fluid to the spray heads being under a generally constant
pressure will discharge approximately one-half the total
volume of fluid as if the spray heads were open 100%
of the time. Similarly, any other setting in on-off time,
such as 25% on 75% off, controls to a generally compa-
rable degree the total volume discharged as a percentage
of maximum, in this case 25%. The cycling control 52
regulates the thickness of the applied film. Since the
film thickness control 52 is independent in operation from
the surface coverage control 48, the setting as to the
actual nozzles to be cycled will not be effected.

Thus, for example, with a spray manifold having eleven
evenly spaced spray heads and the surface coverage
control 48 set to operate all but each two end nozzles,
the third through the ninth nozzle connting from left to
right as seen in FIG. 1 will cycle. This determines the
spray pattern or surface coverage. The film thickness
control 52 cyclically opening and closing the third
through ninth nozzles, the first, second, tenth and eleventh
nozzles always remaining closed, determines the volume
discharged from the cycling nozzles as a determinable
percentage of maximum continuous spraying. Thus both
the width of spray pattern or the surface coverage, and
the volume of fluid applied or the thickness of film are
accurately controlled. It has been found that with this
method, a fluid film is coated uniformly over the desired
area coverage, regardless of the film thickness or cover-
age.

The pump used in the subject device is a demand-type
pump having an outlet pressure which even during flow
conditions remains substantially constant. Thus when one
or more nozzles are opened, the pump delivers the vol-
ame of fluid needed o satisfy the output of the nozzles.
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The fixed nozzles provide a uniform spray pattern at a
fixed spraying pressure and fluid viscosity. This ensures
full roller coverage, which in turn ensures full film cover-
age of uniform thickness to the advancing piece. Also,
since the spray is airless and powered by the pressure of
the motive fluid, any fog, bounce-back or spray drifting
is reduced to a minimum.

It has been observed that pieces having widths up to
106" are sometimes encountered. With the center spac-
ing between the spray heads determined by the fluid
sprayed, the spray pressure and a nozzle tip used, the
maximum width of the spray pattern is increased merely
by adding spray heads along the length of the manifold
32. A simple construction for this purpose is shown in
FIGS. 2, 3 and 4 and includes a channel member 54
adapted to extend the length of the roller. The spray
heads 34 are threaded or otherwise secured to the chan-
nel 54 at the appropriate spacing along its length. Elec-
trical connections are contained within the channel to a
terminal block 56 positioned therein and are enclosed
and protected by a cover plate 58. The adjacent spray
heads 34 are all interconnected by means of the pre-
viously-mentioned common ‘inlet line 36 extending en-
tirely across the manifold.

The channel 54 is supported in spaced parallel rela-
tionship to the roller 22 by means of adjustable mounting
brackets 68. FEach bracket 6@ includes a pair of tele-
scoping arms 62 and 64 triangularly positioned with cor-
responding ends being secured at spaced locations to the
frame 16 and the opposite ends being secured to aligned
bearing pins 65 on the channel 54. Bearing pins 68 on
the opposite side of the channel from pins 6§ support
slotted arms 79 triangularly positioned and secured at
sleeve 76 to the telescoping arms 64. Adjustment of
sleeves 76 toward and away from the bearing pins 66
and/or adjustment in lengths of the arms 62 and 64 vary
the angle of impingement and overlapping of the spray
pattern 38 with respect to the rcller as required in the
separate installations.

The actual spraying pressure will vary depending upon
the viscosity of the fluid sprayed and the orifice sizes, but
generally will range between 30 and 500 p.s.i. The maxi-
mum spraying rate similarly can be varied by regulating
in combination with the spraying pressure the orifice size,
which typically is from 0.010"" to 0.030"" diameter. Simi-
larly, the distance from the spray tips to the roller and
the impinging angle of the spray pattern against the roller
can be varied to ensure the proper continuous or approxi-
mate overlapping spray pattern. In practice, the linear
speed of the piece 14 beneath the roler can vary widely
such as from less than 30 feet per minute to upward of
2000 feet per minute. The roller 22 is mounted to freely
follow the moving piece so as to roll it generally non-
slip full surface contact therewith, or can be driven by
synchronous means for the same purpose. A cycling
control 52 adjustable incrementally from 10 seconds off
and V5 second on, to ¥4 second off and 10 seconds on
provides adequate film thickness control for most practi-
cal applications; from a dry coating to a wet heavy coat-
ing.

While the coating apparatus shown is more particularly
applicable for sheet stock having a generally elongated
roller sprayed by a bank of spray heads, it will be obvious
other modifications are possible. Thus, for example, a
bar, cylinder, or an I beam could be coated by means of
a generally complementary roller sprayed with the coat-
ing fluid. Accordingly, it is desired, that the scope of
the invention be limited only by the claims hereinafter
following.

What is claimed is:

1. A method for coating a moving metal surface
adapted to move at any one of a plurality of speeds with
an oil film of desired thickness, the improvement com-
prising the steps of positioning an oil absorbent roller in
direct contact with said surface while moving said metal



3,301,699

’ 5

surface relative to said roller, directing an oil spray un-
der any one of a plurality of different pressures upon
said roller, and controlling the rate at which said oil is
sprayed at any one of said pressures to ensure that said
absorbent roller ' remains unsaturated while depositing
an oil film of desired uniform thickness on said metal
surface.

2. The method claimed in claim 1 in which said spray
is directed tangentially at said roller with said spray en-
gaging the periphery of said roller at an area intermediate
the ends of the quadrant of said roller initiating contact
with said surface whereby aerated products of said spray
are confined.

3. The method claimed in claim 1 in which the rate at
which said oil is sprayed is conirolled by periodic inter-
ruption of said spray. .

4. In the method claimed in claim 1, the step of selec-
tively directing a plurality of said oil sprays at said roller
for controlling both the area across said surface and the
location of the area of said surface to be coated, and the
step of regulating the pressure at which said oil is sprayed
to maintain a generally constant selected pressure at each
spray. irrespective of a variation in the number of said
sprays.

5. A method for coating a moving metal surface
adapted to move at any one of a plurality of speeds with
an oil film of desired thickness, the improvement com-
prising the steps of positioning an-oil absorbent roller in
direct contact with said surface while moving said metal
surface relative to said roller, directing an atomized oil
spray at a pressure of at least thirty pounds per square
inch upon said roller, and periodically interrupting said
oil spray at any one of a plurality of time intervals to
ensure that the volume ‘of oil deposited on said roller per
time increment does not saturate said absorbent roller
with oil while depositing sufficient oil on said roller to coat
an oil film-of desired uniform thickness on said metal
surface.

¢. An arrangement for coating a continuously moving
metal surface with an oil film of desired thickness with
said metal surface adapted to be moved at any one of a
plurality of speeds, the improvement comprising a rotat-
able roller having an oil absorbent material along its pe-
riphery and adapted to be placed in direct contact with
said surface while said metal surface is moved past said
roller, means for operating and directing an oil spray upon
said absorbent material with said oil adapted to be sprayed
under any one of a plurality of different pressures, and
means for controlling the rate at which said oil is sprayed
to ensure that said absorbent material remains sufficiently
unsaturated with oil to control the deposit of said oil
upon said metal :surface in a uniform coat of desired
thickness.

7. In an arrangement a claimed in claim 6, means for
directing said spray generally tangentially of said roller
and directing said spray to-engage said roller'in the quad-
rant thereof adapted to.initiate contact with said metal
surface for counteracting the aeration of said spray.

8. The arrangement claimed in claim 6 in which said
means for controlling said rate comprises cyclically oper-
able means for controlling the time interval during which
said oil is sprayed whereby the thickness of said oil film
is adapted to be controlled in accordance with the rate at
which said roller and metal surface are moved relative
to each other. ’

9. In the arrangement claimed in claim 8, means for
selectively controlling the breadth of the area across said
roller to which said oil is applied, while maintaining the
rate of oil spray at a desired value irrespective of the
breadth of said area.

16. An arrangement for coating a continuously moving
metal surface with a liquid film' of desired thickness, the
improvement comprising a rotatable roller having an ab-
sorbent material adapted to be placed in direct contact
with said surface while said metal surface is moved past
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said roller, means for operating and directing at least
one liquid spray upon said roller, and means for con-
trolling the rate at which said liquid is sprayed to prevent
saturation of said absorbent material while providing a
liquid film of desired uniform thickness on said surface
in accordance with the rate said surface is moved.

11. The arrangement claimed in claim 10 in which
said controlling means comprises a cyclically operable
timer for periodically interrupting said spray.

12. The arrangement claimed in claim 11 in which
said timer is adjustable for selecting the time period dur-
ing which said liquid is sprayed and is adjustable for se-
lecting the time period during which said spray is inter-
rupted.

13. The arrangement claimed in claim 1@ in which said
controlling means comprises a pressure regulator adapted
to control the pressure of said liquid to prevent substantial
variation in said pressure irrespective of the number of
operated sprays.

14. An arrangement for coating a continuously moving
metal surface with a film of desired thickness, the im-
provement comprising a rotatable roller having a liquid
absorbent material adapted to be placed in direct contact
with said surface while said metal surface is moved past
said roller, means for operating and directing a plurality
of different substantially airless liquid sprays upon said
roller, means for selecting any desired number of said
plurality of sprays for operation whereby a desired num-
ber of liquid sprays are directed at said roller, and means
for maintaining the pressure of said -selected operated
number of said sprays substantially at a desired value ir-
respective of the number of said selected operated sprays.

- 15. An arrangement for coating a continuously moving
metal surface with an oil film of desired thickness with
said metal surface adapted to be moved at any one of a
plurality of speeds from at least 30 feet per minute to up-
ward of 2,000 feet per minute, the improvement compris-
ing a rotatable roller having an oil absorbent material
along its periphery and adapted to be placed indirect
contact with said surface while said metal surface is moved
past said roller, means for directing an oil spray upon said
absorbent material with said oil adapted to be sprayed
under any one of a plurality of different pressures upwards
of at least 30 pounds per square inch, and means for
periodically interrupting said spray to control the rate at
which said oil is sprayed and ensure that said absorbent
material does not become so saturated with oil as to pre-
vent the ‘deposit of said oil upon said metal surface in a
film of uvniform desired thickness.

16. The arrangement claimed in claim 15 in which said
means for directing said spray is adapted to provide said
spray at any pressure between 30 and 500 pounds per
square inch, and said means for periodically interrupting
said-spray is adapted to be adjusted for interrupting said
spray for a selected one of a plurality of different time
intervals and is adapted to be adjusted for providing said
spray for a selected one of a plurality of different time
intervals.
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