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This invention relates to a process and apparatus for 
cleaning chips and turnings. 
Thousands of tons of metal chips, turnings, borings, 

etc. (hereinafter referred to as chips), are created an 
nually in the production of various commodities. These 
chips are created by cutting tools which in many instances 
are cooled, along with the workpiece, by cutting oil or by 
a solution of water soluble cutting oil and water. Thus 
a film of oil remains on the surfaces of the chips. It 
can be appreciated that since the size of the individual 
metal chips is small there is a very large surface area per 
ton of chips, and hence a large percentage by weight of 
oil retained on the chips, i.e. some estimates indicate that 
the oil on the surface could account for as much as 8 to 
10 percent of the total weight of chips received at scrap 
collection yards. 
With this large quantity of chips produced, many uses 

for this scrap material have developed, especially in iron 
foundiries or blast furnaces. In either of the latter appli 
cations, the chips carry into the furnace a substantial per 
centage of the oil originally coating their Surfaces. How 
ever, the oil is not completely dissipated by combustion 
and hence leaves the furnace as a black cloud, thereby 
creating both a nuisance and a potential health hazard. 
If relatively clean chips, i.e. oil free, can be provided, 
these chips can be used in processes in which the carbon 
and sulphur content of the charge must be carefully lin 
ited. On some occasions chips are transported in the 
holds of ships; with chips free from oil the possibility 
of fire due to combustion of the oil is eliminated. To 
alleviate the above problems, several methods have been 
attempted. One method is to remove the oil from the 
chips by centrifugal separation; this method, however, is 
a batch-type operation which does not lend itself to the 
economical treatment of the high volume of chips. An 
other method is to bake the oils away. It can be ap 
preciated, however, that this must be done in a controlled 
atmosphere in order to avoid excessive oxidation of the 
chips; this process, while effective, is quite costly. An 
other method is by simple immersion of the chips in a 
water bath; however, since the oils on the chips are water 
soluble, the effectiveness of such baths is impaired. With 
such baths to be effective, a considerable amount of Water 
and detergent must be used. 

It is an object of this invention, then, to provide a novel 
and effective method for cleaning oil from chips. 

It is another object of this invention to provide novel 
apparatus for effectively removing oil from chips. 

It is still another object of this invention to provide a 
continuous process for efficiently and relatively inexpen 
sively removing the oil from chips. 

It is a further object of this invention to provide novel 
apparatus for the efficient and relatively inexpensive re 
moval of oil from chips. 

Other objects, features, and advantages of the present 
invention will become apparent from the Subsequent de 
scription and the appended claims, taken in conjunction 
with the accompanying drawings, in which: 
FIGURE 1 depicts one embodiment of apparatus 

usable in the novel process for cleaning chips to be de 
Scribed; and 
FIGURE 2 is a sectional view of the apparatus of FIG 

URE 1 taken substantially along the line 2-2. 
In general, apparatus for a continuous process is pro 

vided whereby the oil-coated chips are injected into an 
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initial Wash at a preselected rate, which wash is coin 
prised of detergent-laden hot water. Quantities of the 
chips are continuously removed from this initial wash 
and into a spray of detergent-laden steam; as the chips 
are moved through the steam spray they are being con 
tinuously tumbled in order to better expose all of the 
surface areas to thereby provide for a more effective 
cleansing action. By subjecting the chips, which have 
been heated in the initial wash, to the steam spray, the 
chips emanating from the steam spray are substantially 
dry, thereby preventing excessive oxidation. The cleansed 
chips are continuously removed and can then alter 
natively be fed into a hopper which feeds conventional 
briquietting apparatus whereby the chips are compressed 
under high pressures to form a briquette, thereby facili 
tating shipping and use. The briquetting operation is not 
required in all cases since in some instances it is desirable 
that the chips be transported loosely. 
More specifically now and looking to the drawing, chip 

feeding means generally indicated by the numeral () com 
prises a hopper 2 having a downwardly extending throat 
portion 54 in which is rotatably mounted a paddle wheel 
type of feeding mechanism 6. The throat portion 14 
is integral with and in communication with a transversely 
extending, downwardly inclined pipe or tube portion 8. 
A window or opening 4a can be provided in the throat 
portion 4 such that the operator can observe the flow of 
chips. In operation, chips to be cleaned are inserted in 
the open top 20 of the hopper 12 and are fed at a pre 
determined rate into the throat 14 and into the connect 
ing pipe 8, depending upon the rate of rotation of the 
paddle wheel mechanism iés. Other types of feed means 
could be utilized. 
The end of the transversely extending tube portion 18 

is in communication with the interior of conveying and 
tumbling means, generally indicated by the numeral 22. 
The conveying and tumbling means includes a hollow 
drum 24 for rotation mounted about an axis inclined with 
respect to the horizontal axis and having an end plate 26 
at its upper end having a centrally located aperture 28 
and a lower end plate 35 having a centrally located aper 
ture 32 at the lower end. The angle of inclination can 
be varied to be more or substantially less than that shown 
in the drawing, depending upon individual requirements. 
The transverse tube portion 3 extends into the interior 
of the drum 24 through the lower aperture 32 and hence 
is capable of depositing or injecting chips from the hopper 
2 into the lower end of the drum 24. 
Disposed intermediate the ends of the drum 24 is an 

annular gear member 34 which is engageable with a drive 
gear member 37 which can be driven by motor means 
well known in the art and hence not shown in the draw 
ing. Proximate to either end of the hollow drum 24 are 
disposed closely spaced pairs of fanges 36. Located 
within the flange portions 36 are wheels 38 rotatably 
secured to an inclined platform on opposite sides of the 
drum 24. Pairs of wheels 38 are spaced on opposite dies 
of the hollow drum 24 and within the pairs of flanges 36 
(FIGURE 2). Thus it can be seen (FIGURE 1) that by 
so disposing the rollers 38 within the flanges 36 the hol 
low drum 24 is rotatably mounted and is prevented from 
moving axially rearwardly down the incline by means of 
the engagement of the flanges 36 with the rollers 38. 
While only two sets of flanges 36 and two sets of wheels 
38 are shown in the figures, more could be used, depend 
ing upon the requirements as dictated by size, capac 
ity, etc. 

Secured internally to the hollow drum 24 are partially 
radially inwardly extending pluralities of internal screw 
threads 49. Each of the screw threads 40 extends only 
partially of the length of the hollow drum 24 with ad 
jacent ones axially offset or staggered from each other 
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and partially radially overlapping each other to provide a 
gap 42 for a purpose to be described. Secured to the 
screw flights or threads 40 are lifting members or scoops 
44 (see FIGURE 2) which extend axially and radially of 
the fights or screw threads 49 and serve a purpose to be 
presently seen. 

Chips are inserted into the hopper i2 and are fed at a 
preselected rate by feed mechanisin 6 into the throat 
portion 4 and into the transverse pipe portion 38; these 
chips are then fed into the lower extremity of the rotat 
ing drum 24. The chips inserted at the lower end of 
drum 24 are conveyed up the inclined axis by means of 
the internal screw threads 40 toward the upper end of 
the drum 24. As the drum 24 is rotated and the chips 
are moved axially and upwardly along the drum 24, por 
tions of the chips are occasionally picked up by means 
of the scoops 44, raised, and then dropped to thereby 
cause a tumbling action whereby the various surfaces of 
the chips are exposed. It is to be noted that there is a 
tendency for the chips to accumulate in conglomerate 
masses hence impairing a thorough cleaning action. By 
means of the tumbling action provided by the scoops 44, 
these groups of material are eventually broken apart 
thus allowing exposure of all of the surfaces of the in 
dividual metal chips. Likewise, in the transition from 
one screw portion 40 to the adjacent portion 40, the 
aperture 42 therebetween is such that these conglomerate 
masses are further broken up in passing through the aper 
ture 42. Secured at the upper end of the drum, 24 and 
disposed radially about the upper aperture 23 are a 
plurality of axially and partially radially inwardly ex 
tending lift fin members 46. The chips at the upper end 
of the rotating drum 24 are then raised upwardly by the 
lift fins 46 and thence dropped onto a belt conveyor 48 
which extends into the drum 24 via the upper aperture 28. 
Thus it can be seen that with the apparatus as shown, 
the chips to be cleaned are continuously carried upwardly 
toward the exit at the upper end of the rotating drum 24 
and are being continuously tumbled and otherwise agi 
tated to insure both that large conglomerate masses are 
broken and also to insure exposure of the various surfaces 
of the chips for a purpose to be seen. 

Extending axially inwardly into the hollow drum 24 
from the upper end through the aperture 28 is a pipe 50 
having a plurality of inclined, variously directed nozzles 
52 along its length. In the preferred embodiment, some 
of the nozzles 52 are directed downwardly towards the 
chips. A mixture of steam and detergent is inserted into 
the pipe 59 and thence into the rotating drum 24 via the 
nozzles 52. The mixture of steam and detergent under 
pressure impinges against the chips upon their travel 
upwardly along the length of the hollow drum 24. Note 
that with the constant agitation and tumbling of the chips, 
the various surfaces of each of the chips are thereby 
exposed to the spray of detergent-laden steam. The mix 
ture of steam and detergent, upon condensing, is free to 
flow rearwardly through the series of apertures 42 to 
wards the bottom of the drum 24 and to collect to form 
thereby a pool of hot detergent-laden water. As the con 
densate flows rearwardly it provides an additional wash 
of the chips, progressing upwardly in the drum 24. 
Thus the chips from the chip feeding means 10 are 
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initially immersed into the pool of detergent-laden hot 
water at the bottom of the drum 24 and are initially 
washed; the temperature of the individual chips is raised 
by the hot water. As the chips travel upwardly along 
the length of the rotating drum 24, they are further 
Washed by the hot condensate flowing rearwardly and are 
gradually brought into direct contact with the spray from 
the plurality of nozzles 52; thus a further elevation of 
the temperature of the individual chips is provided. As 
the chips reach the exit at the upper end of the rotating 
drum 24 the hot chips are contacted only by the clean 
fresh Spray of detergent-laden steam and are at a ten 

shipped directly to the ultimate consumers. 

4. 
perature such that upon deposit of the chips onto the 
conveyor 48 rapid drying occurs, thus minimizing the 
oxidation of the now cleansed chips. 
The steam is generated in a closed tank 49. A mixture 

of water and detergent is disposed in the tank 49 and 
converted to steam by means (not shown) well known 
in the art. The steam is then fed to the pipe 59 via a 
valve 5. In order to further facilitate the rapid drying 
of the cleansed chips, the steam could be superheated. 
The amount of superheat, of course, would vary with the 
particular application. Note that by using steam a large 
surface area can be covered with a small amount of water 
and detergent; thus, an efficient and inexpensive means for 
cleaning the chips is provided. 

In order to allow for the escape of liquid from the 
drum 24, a plurality of apertures 54 are provided in the 
plate 38 such that the liquid at the bottom portion of 
the drum 24 is free to drain therefron, thus allowing 
only a selected portion of that end of the drum 24 to be 
filled with the detergent-laden water. The mixture of oil 
and water flowing from the apertures. 54 is collected in a 
receiving tank 56 and thence carried away. 

Depending upon the proposed use of the cleansed chips, 
the chips could be carried from the conveyor 48 and 

In some 
applications, however, as previously mentioned, it is 
desirable that the chips be briquetted in order to facilitate 
shipping and handling. In this instance then, the con 
veyor 43 is connected directly to a hopper 58 of a 
briquetting machine being of a construction well known 
to the art and generally indicated by the numeral 60. 
A feed mechanism generally indicated by a paddle wheel 
type mechanism 62 is utilized to control the feed into the 
briquetting machine 60. Other types of feeding mecha 
nisms could be utilized, i.e. vibrating feed mechanism, 
etc. The cleansed chips are then fed into the briquetting 
machine 60 wherein they are compressed under a high 
pressure to form briquettes which can then be shipped 
to the ultimate consumers. 
While it will be apparent that the preferred embodi 

ment of the invention disclosed is well calculated to fulfill 
the objects above stated, it will be appreciated that the 
invention is susceptible to modification, variation and 
change without departing from the proper scope or fair 
meaning of the subjoined claims. 
What is claimed is: 
1. Apparatus for cleaning chips of material such as 

metal chips or turnings having an oily film thereon com 
prising spray means for providing a distributed spray of 
detergent-laden steam, conveying means for carrying the 
chips through the spray from said spray means, said con 
veying means including means for agitating and tumbling 
the chips as they are carried through the spray from said 
Spray means. - - 

2. Apparatus for cleaning chips such as metal chips 
or turnings having an oily film thereon comprising spray 
means for providing a distributed spray of detergent. 
laden steam, conveying means for carrying the chips 
through the spray from said spray means, feed means for 
depositing the chips to be cleaned upon said conveying 
means at a variably selectable rate, said conveying means 
including means for agitating and tumbling the chips as 
they are carried through the Spray of detergent-laden 
Stean. 

3. Apparatus for processing metal chips comprising 
Spray means for providing a distributed spray of detergent 
laden steam, first conveying neans for carrying the chips 
through the spray from said Spray means, first feed means 
for depositing the chips to be cleaned upon said first con 
Veying means at a variably selectable rate, said first con 
Yeying means including means for agitating and tumbling 
the chips as they are carried through the spray of detergent 
laden steam from said spray means, briquetting means for 
compressing the cleaned chips into briquettes, second feed 
means for storing the clean chips and Selectively deposit 
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ing the clean chips into said briquetting means, and 
second conveying means for carrying the clean chips 
from said first conveying means to said second feed means. 

4. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon comprising 
a hollow drum rotatably disposed along an inclined axis 
and having a lower end for receiving chips to be cleaned 
and an upper end for emitting the cleaned chips, a thread 
member secured internally to said drum and extending 
partially radially inwardly thereof, spray means disposed 
within said hollow drum for providing a distributed spray 
of detergent-laden steam directed at the chips carried by 
said thread member up said inclined axis, and means Se 
cured to said thread member for agitating and tumbling 
the chips as the chips are carried through the spray from 
said spray means. 

5. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon comprising 
a hollow drum rotatably disposed along an inclined axis 
and having a lower end for receiving chips to be cleaned 
and an upper end for emitting the cleaned chips, a thread 
member secured internally to said drum and extending 
partially radially inwardly thereof, generating means for 
generating a supply of detergent-laden steam, spray means 
connected to said generating means and having a plurality 
of nozzles disposed within said hollow drum for providing 
a distributed spray of detergent-laden steam directed at 
the chips carried by said thread member up said inclined 
axis, and a plurality of lifting scoops secured to said 
thread member at spaced intervals for raising and dropping 
a portion of the chips as the chips are carried through the 
spray from said nozzles. 

6. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon comprising 
a hollow drum rotatably disposed along an inclined axis 
and having a lower end for receiving chips to be cleaned 
and an upper end for emitting the cleaned chips, a plural 
ity of thread members secured internally of said drum and 
extending partially radially inwardly thereof with each of 
said plurality of thread members being staggered axially 
relative to and partially radially overlapping adjacent 
ones of said plurality of thread members, a plurality of 
axially and radially extending lifting scoops secured to 
said plurality of thread members at spaced intervals and 
being adapted to pick up portions of the chips in said 
rum, and spray means disposed within said drum for 

providing a distributed spray of detergent-laden steam 
directed downwardly towards the chips in said drum. 

7. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon comprising 
a hollow drum rotatably disposed along an inclined axis 
and having a lower end for receiving chips to be cleaned 
and an upper end for emitting the cleaned chips, a plural 
ity of thread members secured internally of said drum 
and extending partially radially inwardly thereof with 
each of said plurality of thread members being staggered 
axially relative to and partially overlapping adjacent ones 
of said plurality of thread members, a plurality of axially 
and radially extending lifting scoops secured to said plur 
ality of thread members at spaced intervals and being 
adapted to pick up portions of the chips in said drum, 
spray means disposed within said drum for providing a 
distributed spray of detergent-laden steam directed down 
wardly towards the chips in said drum, an annular gear 
member radially secured externally to said drum, and a 
drive gear engageable with said gear member for rotatably 
driving said drum. 

8. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon corn 
prising a hollow drum rotatably disposed along an inclined 
axis and having a lower end for receiving chips to be 
cleaned and an upper end for emitting the cleaned chips, 
a plurality of thread members secured internally of said 
drum and extending partially radially inwardly thereof 
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with each of said plurality of thread members being 
staggered axially relative to and partially overlapping said 
adjacent ones of said plurality of thread members, a 
plurality of axially and radially extending lifting scoops 
secured to said plurality of thread members at Spaced 

- intervals and being adapted to pick up portions of the 
chips in said drum, spray means disposed within said 
drum for providing a distributed spray of detergent-laden 
steam directed downwardly towards the chips in said 
drum, and an end plate disposed in blocking relationship 
with said lower end of said drum and having a substan 
tially centrally located aperture therethrough and having 
a plurality of radially inwardly disposed drain holes 
whereby the accumulated liquid at said lower end of said 
drum can be drained therefrom upon reaching a pre 
determined level. 

9. Apparatus for cleaning metal chips such as metal 
chips or turnings having an oily film thereon comprising 
a hollow drum rotatably disposed along an inclined axis 
and having a lower end for receiving chips to be cleaned 
and an upper end for emitting the cleaned chips, a plural 
ity of thread members secured internally of said drum 
and extending partially radially inwardly thereof with 
each of said plurality of thread members being staggered 
axially relative to and partially overlapping said adjacent 
ones of said plurality of thread members, a plurality of 
axially and radially extending lifting scoops secured to 
said plurality of thread members at spaced intervals and 
being adapted to pick up portions of the chips in said 
drum, spray means disposed within said drum for pro 
viding a distributed spray of detergent-laden steam di 
rected downwardly towards the chips in said drum, and a 
plurality of axially extending, radially disposed lift fins 
extending partially radially inwardly and disposed at said 
upper end of said drum for lifting upwardly the cleaned 
chips at said upper end. 

10. The method of continuously cleaning chips such as 
metal chips or turnings having an oily film thereon coin 
prising the steps of depositing chips to be cleaned in a 
wash, conveying the chips out of the wash, spraying the 
chips conveyed out of the wash with detergent-laden steam, 
and tumbling and agitating the chips while carrying the 
chips through the spray of detergent-laden steam to ex 
pose thereby the various surfaces of the chips. 

11. The method of continuously cleaning chips such as 
metal chips or turnings having an oily film thereon con 
prising the steps of conveying the chips to be cleaned, 
spraying the chips while being conveyed with detergent 
laden steam, and tumbling and agitating the chips while 
conveying the chips through the spray of detergent-laden 
steam to expose thereby the various surfaces of the chips. 

12. The method of continuously cleaning chips such as 
metal chips or turnings having an oily film thereon com 
prising the steps of conveying the chips to be cleaned, 
spraying the chips while being conveyed with a mixture 
of super-heated steam and detergent, and tumbling and 
agitating the chips while conveying the chips through the 
spray of the mixture of super-heated steam and detergent 
to expose thereby the various surfaces of the chips. 

13. The method of cleaning metal chips such as metal 
chips or turnings having an oily film thereon, comprising 
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the steps of depositing chips to be cleaned in a wash of 
hot detergent-laden water, conveying the chips out of the 
wash, spraying the chips out of the wash with detergent 
laden steam, washing the chips being conveyed by flowing 
the condensate of the detergent-laden steam over a por 
tion of the chips, tumbling and agitating the chips while 
carrying the chips through the spray of detergent-laden 
steam to expose thereby the various surfaces of the chips. 

14. The method of cleaning metal chips comprising the 
steps of depositing chips to be cleaned in a wash of hot 
detergent-laden water, conveying the chips out of the wash, 
spraying the chips out of the wash with detergent-laden 
steam, -washing portions of the chips being conveyed by 
flowing the condensate of the detergent-laden steam over 
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a portion of the chips, tumbling and agitating the chips 
while carrying the chips through the spray of detergent 
laden steam to expose thereby the various surfaces of the 
chips, compressing batches of the cleaned chips under a 
high pressure to form thereby briquettes of substantially 
oil-free chips. 
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