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This invention relates generally to ma-
chines - wherein metal strips are passed
through or between suitable rolls to accom-
plish the desired operation upon the strips
and has particular reference to the method
of and -apparatus for removing lubricant
from the strips after they have been fpasse’d
through the rolls. As an instance of & use
to which the improvements of the present in-
vention may be applied, reference may be
had to cold rolling machines, since the in-
vention has particular adaptability in that
connection, 1t being understood that the
present disclosure is by way of illustration

on%y. . )
n -the operation of cold rolling strip
metal, it is the usual practice to use lubri-
cant in order to reduce friction and the heat
generated thereby, to Jessen the power re-
the rolls, and also to pro-

uce & superior finish on the strip. The lu-
bricant (such as oil or other fiuid, the term
“lubricant” here being used in its generic
sense) may be_ applied to surfaces of the
rolls, or it may be applied to the strip before
it enters the rolls, as by dripping the 1ubri-
cant onto the strip or immersing the strip
in the lubricant. '

As the strip passes through the rolls of

 the rolling mill, the rolls have a wringer ac-

tion which causes the oil or lubricant to back
up and collect in the entrance angles between
the rolls and the strip. This labricant, in
part, will also flow towards and onto the

side edges of the strip and onto the rolls,”

with the result that, as the strip. leaves the
rolls, it carries on each edge a certain
amount of lubricant together with more or
less foreign solids. It will also crawl back
onto the marginal edge of the surface of the
strip. In the event that the strip is wound
into a coil or if the strip is cut into lengths
and subsequently stacked, this lubricant will
spread over the surfaces of the stri;;l due to
contact and pressure. Beyond this, the
residual heat in the metal, resulting from
the rolling operation, causes an increase in
the fluidity of
flow more readily over the surfaces when
the coils are piled on edge or the lengths

the lubricant, allowing it to,

piled in a stack. The strip will therefore
be quite well coated with a film of lubricant,
the presence of which is objectionable dur-
ing the annealing operation. ,

In some plants, it is the practice to re-
move the lubricant prior to the annealing
operation by wiping the strip with rags or
felt. This practice is open to many objec-
tions in that the wiping materials soon be-
come saturated, resulting in the spreading
of the lubricant over the surfaces of the
strip. To offset this, it is necessary to fre-
quently renew the wiping materials, at an
expense of both labor and materials. In
spite of frequent renewals of the wiping
{nateria,ls, when strip wiped in this manner
is annealed, the surface has a streaked or
lined appearance, due to the presence of dust
and foreign matter which has gotten into
the lubricant, which is objectionable. F¥re-
quently, slivers of metal or hard, foreign
particles imbed themselves in the wipers
and cause scratching of the surface. Also,
this practice does not lend itself to continu-
ous operation as the wipers must be read-
justed at the start of each new strip. There
is also a serious physical hazarg, as the
adjustments are made to the wipers while
the strip is in motion, and it is a matter of

record that this practice has been responsi-
ble for the loss of limbs by the operators.

Furthermore, attempts have been made to
remove the lubricant with alkaline cleaning
solutions or organic solvents, but these proc-
esses incur separate operations and extra
expense for equipment.

After the metal strip hds been rolled, it
is customary to anneal it, and it is a com-
mon practice to carry out the annealing
process in such a manner that the surfaces
of the strip are protected from oxidation
by the use of suitable covers, sometimes with
and sometimes without protective layers. of
cast iron borings and sometimes in an at-
mosphere of a non-oxidizing or reducing
gas. During the annealing operation, it is
desirable to have the strips, which may be
in the form of coils or lengths, as free as.
possible from lubricant for the reason that,

during this operation, the strip is elevated to 100
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a temperature which produces first g vapo -
ization of the oil and a subsequent cracking
of this vapor into both a carbon deposit and
a highly reducing gas of high carbon con-
tent, both of which ﬁave a tendency to result
in discolored surfaces. In some cases, ‘the
carbon is deposited in a somewhat non-ad-
herent film which is easily removed, but in
other cases, it adheres very tightly to the
strip and forms a scale and stain thereon,
In any event, however, the presence of any
material amount of lubricant during the
annealing process results in discloration of
the strip, which is very difficult, and some-
times impractical, to remove. Furthermore,
the cleaning of the strip represents a costly
operation.

Therefore, the main object of the present
invention is to provide an improved method
whereby the lubricant, which has been ap-
plied to the strip, is very effectively re-
moved in a very economical and stmple
manner and without in any way interfering
with or retarding operation upon the strip.

A further aim of the invention is to pro-
vide an improved apparatus by means of
which the method of the present invention
may be carried out, the apparatus being
characterized by its sim plicity and economy
in structure and installation and by its effec-
tiveness in operation.

In the present illustrative diselosure of
the invention; the lubricant carried by the
side edges and that which may have erawled
onto the outer edges of the surface of the
strip is removed, immediately after the strip
leaves the rolls, by the combination of a
pressure and vacuum action created by suit-
ably directed currents or streams of a suit-
able fluid, preferably in the form of g oas,
such for example, as air, the term “gas”
here being used in its generic sense, it being
understood that this term includes air or a
vapor or any fixed gas. Tt is also obvious
that any suitable liquid may be used which
might be a solvent for, a non-solvent for, or
one producing a chemical reaction with the
lubricant to be removed. In the preferred
embodiment of the invention, streams of
suitable compressed air are directed against
the opposite surfaces of the strip adjacent
the marginal portions thereof and in such
directions as to effect removal of the lubri-
cant from the marginal portions of the
major surfaces of the strip and also from
the edges of the strip. These streams of air
blow the lubricant off of the major surfaces
strip, and the
streams .as they leave the opposite sides of
the strip, tend to create a vacuum at the
edges of the strip, thereby removing sub-
stantially all of the lubricant from those
edges.

Other objects will be in part obvious and

1,918,207

in part pointed out more in detajl herein-
after, - :

The invention accordingly consists in the
features of construction, combination of ele-
ments and arrangement of parts which will
be exemplified in the construction herein-

after set forth and the scope of the applica-
be indicated in the apZ’

tion of which will
pended claims.

In the accompanying drawing, wherein we
have shown, for illustrative purposes and
more or less diagrammatically, one embodi-
ment which the present invention may take:

Figure 1 is a front elevational view of so
much of a rolling machine as is necessary to
show the application of our improved appa-
ratus;

Fig. 2 is a front view thereof, the wind-
ing drum being omitted, and the metal strip
being shown in cross section along the line
2—2 of Fig. 1; and

Fig. 8 is a diagrammatic view on an en-
larged scale showing the strip in cross sec-
tion and the manner in which the lubricant
1s removed from the marginal edges thereof.

In said drawing, we have shown, more or
less diagrammatically and only in part, so
much of a rolling machine as is necessary to
illustrate the improvements of the present
invention, it being understood that this ma-
chine is shown by way of exemplification
only, the particular construction thereof
forming no part of the present invention.
The machine is shown as having a pair of
rolls R rotatably supported by a frame F
only one upright of which is illustrated.
The projecting ends 7 of the rolls may be
suitably fashioned to receive gears (not
shown) or the like whereby the rolls are
driven in opposité directions, The letter S
designates the strip of metal operated upon
and which travels in the direction indicated
by the arrow seen in Fig. 1. After the strip
leaves the pair of rolls R of the rolling ma-
chine, it may be coiled as, for example, on
a coiler or drum I which is more or less
conventionally illustrated, A suitable lubri-
cant may be supplied to the strip (before it
enters between the two rolls) by any suit-
able means, such means being conventionally
shown in the drawing, for illustrative pur-
poses, as including a pipe P from which the
lubricant may drip onto the strip.

As previously stated, as the strip passes
between the rolls, the strip is squeezed and
the lubricant is caused to back up in the en-
trance angles between the strip and the rolls,
and a portion of this lubricant will flow onto
and collect on the side edges of the. strip
which, of course, are not in contact with the
rolls. " As soon as the strip leaves the rolls,
the film of lubricant. which has gathered on
the edges of the strip will tend to flow back
onto the upper and lower surfaces of ‘the
strip, as indicated more or less generally
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and diagrammatically at the ri%?t hand side
of Fig. 3. The lubricant in that figure is
designated generally by the letter
Referring now to the improvements of
the present invention, there are provided,
immediately following the rolls, nozzles so
disposed as to direct preferably currents of
air, against the strip in such directions as
to - force any lubricant which may have
spread onto the marginal portions of the
major surfaces of the strip towards and
off the edges of the strip, and the upper and
lower streams of air tend to cooperate and
create vacuums at the edges of the strip, so
as to suck the lubricant outwardly from and
off of those edges. ' In the particular em-
bodiment illustrated in the drawing, taere is
shown, adjacent each side edge of the strip,
a pair of nozzles, one 10 located above the
strip, and the other 11 located below the
strip, and these nozzles are so located as to
cause the streams of air issuing therefrom to
strike the strip at a slight distance inwardly
of the edge of the strip and flow outwardly
towards the edge of tﬁe strip, as indicated
diagrammatically at the left hand side of
Fig. 3. The stream 12 of air, striking the
upper surface of the strip, is in the same
vertical plane as the stream 13 striking the
under side of the strip so that these streams
will tend to cooperate with each other be-

~ yond the edge of the strip, thus tending to
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create an area of lower pressure or partial
vacuum immediately adjacent the edge of
the strip, the vacuum space or zone being
designated by the numeral 14. It is under-
stood, of course, that the streams and vacu-
um zone are more or less diagrammatically
shown in Fig. 8 so as to only generally ex-
emplify what takes place, and these streams
and the zone may have shapes and sizes
other than those illustrated, the main con-
sideration being that, with the nozzles dis-
posed as described, the streams of air re-
move substantially all of the lubricant from
the strip. By preference, the nozzles are
disposed at an angle to the planes of the sur-
faces against which the streams impinge and
are directed rearwardly towards the mill
rolls at an angle to the side edges of the
strip, it being found that, with this arrange-
ment, a very effective lubricant removing
action is obtained. Obviously, the nozzles
may take various forms and may be sup-
ported in any suitable manner.

It will be seen from the foregoing de-
scription, taken in connection with the ac-
companying drawing, that, with our im-

‘proved arrangement, the lubricant is re-

moved from the marginal portions of the
major surfaces of the strip and from the
edges of the strip immediately after the
strip leaves the rolls and before the lubri-
cant, which has gathered on the edges dur-
ing the rolling operation, has a chance to

spread to any appreciable extent over the -

major surface of the strip. The nozzles

may be installed at a relatively low cost and,

after the arrangement is in operation, it re-
quires practically no attention. The lubri-
cant is not only very effectively removed
from the strip, but this is done at an almost
negligible cost, the only expense being that

70

of the energy used in compressing the fluid -

delivered to the nozzles. Another important
advantage is that with our method there i8
no physical contact with the strip and hence
no chance to mar the surface of the strip
or any of the disadvantages mentioned in
connection with the present method.

As many changes could be made in the
above construction and many apparently
widely different embodiments. og) this in-
vention could be made without departing
from the scope thereof, it is intended that
all .matter contained in the above descrip-
tion or shown in the accompanying drawing
shall be interpreted as illustrative and not
in a limiting sense. '

1t is also to be understood that the lan-
guage used in the following claims is in-
tended to cover all of the generic and spe-
cific features of the invention herein de-
scribed and all statement of the scope of the
invention which, as a matter of language,
might be said to fall therebetween. |,

We claim as our invention:

1. The process of removing lubricant
from the surfaces of a metal strip which
consists in passing the strip in lubricated
condition between rolls and directing
stréams of fluid under pressure against the
opposite surfaces of the strip and in a di-
rtec_tion outwardly towards the edges of the
strip.

9. The process of removing lubricant
from the surfaces of a metal strip which con-
sists in passing the strip in lubricated condi-
tion between rolls and directing streams of
fluid under pressure against the surfaces of
the strip along lines spaced from the edges
of the strip and as the strip leaves the rolls,
the streams being directed outwardly to-
wards the edges of the strip.

8. The process of removing lubricant
from the surfaces of a metal strip which con-
sists in_passing the strip in lubricated con-
dition between rolls and directing streams
of fluid on opposite sides of the strip at an
angle to the plane of the strip and rear-
wardly at an angle to the line of travel of
the strip, said streams being directed out-
wardly towards the edges of the strip.

4. The process of removing lubricant
from the surfaces of a metal strip which con-
sists in passing the strip in lubricated con-
dition between rolls and directing streams
of fluid under pressure against opposite

surfaces of the strip and outwardly towards

the edges of the strip, the streams directed
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against one surface of the strip cooperating
with the streams directed against the other
surface of the strip to effoct g condition of
partial vacuum at the edges of the strip.

5. The process of removing  lubricant
from the surfaces of 4 metal strip which con-
sists in passing the strip in lubricated con-
dition between rolls and ‘directing against
opposite surfaces of the strip and in the
same plane streams of air at like distances
from the edge of the strip and outwardly
towards said edge whereby the lubricant on
the marginal portions of said surfaces is
forced towards the edge of the strip and an
outward suction action is created between
the streams at the edge of the strip.

6. The process of removing lubricant from
the surfaces of a metal strip which consists
in passing the strip in lubricated condition
between rolls, applying lubricant to the strip
before it passes thru the rolls or on the
rolls themselves, and removing from the
marginal portions of the major surfaces of
the strip and from the sidq edges of the
strip immediately after the strip passes thru
the rolls the lubricant thercon by directing
streams of liquid under pressure against
the surfaces of the strip within said mar-
ginal partions and outwardly towards the
edges of the strip. » ’

7. In combination, a machine having a
plurality of rolls between which a metal

1,018,207

strip is adapted to pass, and nozzles imme-

diatcly following said rolls and arranged on
opposite sides of the path of movement of
the strip for directing streams of fluid under
pressure against the opposite surfaces of the
strip and outwardly towards the edges of the
strip. -

8.p In combination,

8 machine having o
plurality of

rolls between which a mets.
strip is adapted to pass, &nd nozzles im-
mediately following said rolls and arranged
on opposite sides of the path of movement
of the strip’ for directing streams of fluid
under pressure against the opposite surfaces
of the strip and outwardly towards the edges
of the strip; the nozzles to one side of the
strip being respectively opposed to those on
the other side of the strip.

In combination, a machine having _a
plurality of rolls through which a metal
strip is adapted to pass, and a pair of op-
posed nozzles adjacent each edge of the strip
and immediately following said rolls, a noz-
zle of each pair being above the strip and
the other nozzle of each pair being below
the strip, each nozzle being so arranged as to
direct a stream of fluid under pressure
against the surface of the strip at”a point
spaced from the edge of the strip and to-
wards the edge of the strip,

JOHN J. GROBSTEIN.
BAYARD M. CRUM.
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