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Patented Jan. 19, 1954 2,666,716 

UNITED STATES PATENT OFFICE 
METHOD FOR APPLYING ALIQUIDFILM 

TO STRP-LIKE MATERA, . 

Alfred E. Kadell, Steubenville, Ohio, assignor to 
National Steel Corporation, 
Delaware 

a corporation of 

original application November 15, 1944, serial No. 
563,564. Divided and this application March 
7, 1950, Seria No. 148,088 

The present invention relates to a method of 
applying a thin film of a liquid to strip-like 
material. More particularly, it relates to the 
application of an oily liquid to metal in Strip 
like form and is especially useful in the appli 
cation of an oily liquid to electro-coated tin 
plate at the conclusion of the coating, Washing, 
and reflowing operations. However, it will be 
obvious from what is stated hereinafter that my 
invention is not limited to the application of 
an oily liquid to tin plate but may be employed 
wherever it is desirable to apply a liquid in finely 
divided form to strip-like material regardless of 
whether it has been coated previously. 
In the manufacture of electro-coated tin plate, 

it has been found desirable to provide a thin 
coating or layer of oil, or Some oily liquid Such 
as dibutyl sebacate, on the coated strip after 
the coating operation has been completed. The 
oil is desired in order to facilitate mechanical 
handling of the product. Without the oil, the 
sheets stick together and, in general, do not work 
well in automatic machines. The amount of 
oily liquid necessary to eliminate these difficulties 
is quite Small. 
to one-half gram per base box has been found 
preferable. If too much oil is applied other 
objectionable factors are introduced in lacquer 
ing, soldering, labeling, etc. 

Heretofore, oil has been placed upon the strip 
by a Branner machine, but this machine, due 
to inherent limitation, cannot be utilized satis 
factorily to put oil on the strip at the speeds re 
quired in the high speed electro-coating lines 
now employed in this art. While the Branner 
machine will supply some oil to electro-coated 
tin plate at the speeds which are normally em 
ployed, the oil is not applied with any degree of 
unifornity. . 

I have found that suitable oily liquids, such 
as dibutyl sebacate, palm oil or the like may be 
applied to the strip in the desired amount and 
at the high speeds employed in electro-coating 
lines by atomizing the oily liquid and passing it 
into an electrostatic field which charges the par 
ticles and causes them to be attracted to and deposited on the strip as it is passed through 
the field. 
In accordance with my invention, the strip, 

which is suitably grounded, is - continuously 

Approximately, one-tenth grain : 
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moved past an electrode which is connected to 
a suitable power source. The electrode may be 
of any Suitable form, although I have found that 
desirable results can be achieved by using a plu 
rality of wires of the character described here 
inafter. The oily liquid to be applied to the 
strip is passed into the space between the strip 
and the electrode in a finely divided condition. 
The electrode with a desired voltage impressed 
On it charges the droplets of oil which come into 
its proximity. Since the strip is charged with 
a potential of opposite polarity, the oil droplets 
are attracted to and deposited on the strip. 
Where electro-coated tin plate is being coated 
with a thin film of oily liquid, both sides must 
be coated and, consequently, an electrode con 
nected to a suitable power source is provided on 
each side of the strip. Ilikewise, carburetting, 
atomizing or vaporizing means are provided on 
both sides of the strip to pass the oily liquid in 
finely divided condition to both electrostatic 
fields. The amount of oil deposited on the strip 
can be controlled or regulated by increasing or 
diminishing the voltage impressed upon the elec 
trodes or it may be controlled or regulated by 
increasing or diminishing the amount of oily 
liquid passed to the electrostatic field. Of 

in all cases sufficient oil must be 
provided in the field or no amount of voltage 
will produce the desired coating. These factors 
must be correlated properly in order to give the 
desired results. This application is a division of my applica 
tion Serial No. 563,564, filed November 15, 1944, 
for "Apparatus for Applying a Liquid Film to 
Strip-Like Material,' and now abandoned, 

In the accompanying drawings, I have shown, 
for purpose of illustration only, one embodiment 
of my invention as applied to the oiling of elec 
tro-coated tinplate. In the drawings, 

Figure 1 is an elevational view, partly in sec 
tion, showing one form of apparatus which may 
be used in carrying out my invention; 

Figure 2 is a vertical section taken along the 
line I-II of Figure ; and 
Figure 3 is a horizontal section taken along the 

line III-III of Figure 1. 
After the strip S has been coated and just 

before it passes to the coiling apparatus, it is 
passed through the apparatus for electrostatical 
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ly applying the film of oily liquid. In order to 
properly guide the strip through the oil apply 
ing apparatus the strip passes around suitable 
guide rollers 2. Between the rolls the strip passes 
through a chamber 3 which is formed of open 
faced boxes 4 and 5. The juxtaposed edges of 
the top and bottom walls of the boxes 4 and 5 
are cut away so as to provide slots 6 and through 
which the strip may pass. Each of the boxes 
4 and 5 is provided with an upper bus bar 8 and 
a lower bus bar 9. Each of these bars extends 
transversely throughout substantially the entire 
width thereof, and each upper bus bar 8 is con 
nected to the positive side of a source of electric 
current by a lead wire 8. Each bus bar:8 is Sup 
ported from the top wall of the box in which it is 
mounted by means of bolts 9' which extend 
through the upper wall. Nuts 0 and washers 
f f are provided for holding the bolts, and hence 
the bar mounted thereon, in any desired posi 
tion. The bolts 9 should be insulated from the 
top wall of the box in any suitable manner. For. 
example, bushings of dielectric material 9' can 
be placed between the bolts 9 and the top of the 
box. Likewise, the washers if should be made : 
of dielectric material. Each lower bus bar 9 is 
mounted on insulating blocks f2 for electrically 
insulating it from the box. 
A wire, or a plurality of wires, extend between 

each upper bus bar 8 and each bus bar 9. In the 
apparatus shown in the drawings, a single con 
tinuous wire 3 is wound around the top and bot 
tom bus bars, the turns being Spaced apart ap 
proximately one inch. Tungsten Wire having a 
diameter of approximately .075 inch may be used. 
The guide rolls 2 are grounded electrically. An 

electrostatic field is set up between the Wires and 
the strip on each side of the strip, and particles 
of liquid which are projected into that field are 
forcibly projected against the surfaces of the 
Strip. - 

Various ways of supplying oil or some other 
suitable oily liquid to the chamber 3 can be en 
ployed. In the apparatus shown in the draw 
ings, an atomizer or carburetting device. 2) is pro 
vided between the vertically extending Wires and 
the back of each shell, and these carburetting 
devices are preferably positioned approximately 
centrally of each shell. Oil and air under pres 
sure and supplied to each carburetor or atomizer 
23 through the horizontally extending pipe 2. 
Each pipe 2 is connected to a fitting 22 which 
is connected to a compressed air line 23 and an 
oil line 24. Each fitting 22 is provided with a 
baffle 22 for directing both the oil and air into 
the pipe 2. A valve 25 is positioned in each air 
line for regulating the amount of air under pres 
sure which is supplied to the carburetting device 
and a valve 26 is positioned in each oil line 24 for 
regulating the quantity of oil supplied to the 
fitting 22 and the carburetting device 20. The 
air lines. 23 from the carburetting devices are 
joined to a fitting 27 which is connected to a line 
28 which is in turn connected to a suitable source 
of compressed air. 
wided in the line 28. Each oil line 24 is con 
nected to a fitting 30 which is also connected to 
a line 3 through which oil is fed from 3. tank 
32 to the carburetting devices. A valve .33 is 
mounted in the line 3 to regulate the Supply of 
oil to the carburetting device. Oil is fed to the 
tank 32 through a supply line .34 having a valve 
34' therein. Compressed air from the line 28 is 
fed to the upper end of oil tank 32 by a line 35 
for maintaining the oil under pressure. 

A regulating valve 29 is pro 
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In the apparatus just described, oil under 

preSSure is fed from the tank 32 to the fittings 22 
and to the carburetting devices 20. Air under 
pressure of approximately 100 pounds per square 
inch is likewise fed to the fittings 22 and the car 
buretting devices 20 which are connected thereto. 
The air and oil are mixed at the fitting and, 
Since the oil is under a substantial pressure, 
when it is discharged from the carburetting de 
Vice 20 it is broken up into small particles dis 
persed in a gaseous medium, air, which are dis 
charged into the areas between the electrodes and 
the strip. Due to the fact that the electrodes are 
teach connected to the positive side of an electric 
circuit and due to the fact that the strip is 
grounded, an electrostatic field is created be 
tween each electrode and the strip and the small 
atomized particles of oil are propelled against 
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the strip. 
The amount of oil deposited on the strip as it 

is continuously carried past the electrodes is de 
termined, in large measures, by the voltage ap 
plied to the electrodes. I have found that even 
though the voltage impressed on the electrodes is 
relatively Small some oil will be deposited on the 
Strip. For example, it is possible to provide a 
Substantial amount of oil on the strip by utiliz 
ing an E. M. F. in the neighborhood of 500 or 
1000 volts. However, the higher voltages are 
preferable. I found that where direct current is 
employed, the voltages may be varied over a 
relatively wide range. For example, voltages as 
low as 100 and as high as 17,000 may be em ployed. 
While direct current is preferable, it is not es 

sential to the success of my invention. An inter 
mittent, unidirectional current may be employed 
and suitable results obtained. Likewise alternat 
ing current may be employed. 
The oily liquid which I preferably use is di 

butyl sebacate. However, palm oil and other oils 
may be employed. It is only necessary that the 
liquid have the properties desired and be capable 
of being propelled electrostatically in finely 
divided state, against the strip. Dibutyl sebacate 
is preferred as it is liquid at the ambient tem 
peratures prevailing in the apparatus. Where 
palm oil and other similar oils are used it is nec 
eSSary to heat them in order to adequately vapor 
ize or atomize them. 
In the apparatus shown in the drawings, the oil 

is vaporized by a mechanical carburetting device. 
In carrying out my invention, it is not necessary 
to mechanically atomize the oil as it may be 
vaporized by heating. It is merely necessary to 
atomize or vaporize the liquid to such an extent 
that the electrostatic field created batween the 
electiodes and the strip will charge the particles 
to a sufficient extent to drive them against the 
rapidly moving strip. - 

claim: 
The method of continuously applying a minute 

but controlled amount of oily liquid in a thin uni 
form layer to each surface of electro-coated tin 
plated strip delivered from an electrolytic high 
Speed tinplating line, which method comprises 
continuously passing the tinplated strip from the 
line through a Zone at a high speed corresponding 
to the Speed of the strip in the line, forming an 
electrostatic field in the zone on both sides of the 
strip including the step of applying a potential 
of One polarity to the strip, atomizing a stream of 
oily liquid to form finely divided particles of oily 
liquid dispersed in a gaseous medium, passing the 
atomized oily liquid into the electrostatic field 
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On both sides of the strip so that particles of oily 
liquid charged to a polarity opposite the polarity 
of the strip are propelled to each surface of the 
strip, and controlling the amount of oily liquid 
passed into the field and the intensity of the elec 
trostatic field in accordance with the speed of the 
strip moving through the zone to deposit on both 
Surfaces of the strip a uniform film of oily liquid 
in a quantity at least equal to 0.1 gram and no 
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