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[57] ABSTRACT 
Apparatus for applying a fluid medium to a work 
piece, the apparatus comprising a chamber and a pair 
of rotatably mounted disks in the chamber. A work 
piece is suspended in the chamber and the disks are 
provided with a plurality of apertures therein to create 
a ?ow of ?uid media from one surface of the disk at 
an oblique angle to the workpiece. The disks are pro 
vided with blade-like scallops or notches along their 
periphery so that a ?uid medium applied thereto will 
effect rotation thereof to create relative movement be 
tween the disk and the workpiece. 
The purpose of this abstract is to enable the public 

and the Patent Of?ce to determine rapidly the subject 
matter of the technical disclosure of the application. 
This abstract is neither intended to de?ne the 
invention of the application nor is it intended to be 
limiting as to the scope thereof. 

10 Claims, 2 Drawing Figures 
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ROTARY FLUID APPLICATOR 

SUMMARY OF THE INVENTION AND STATE OF 
THE PRIOR ART 

The present invention relates to apparatus for apply 
ing a ?uid medium to a workpiece, and more particu— 
larly relates to a rotary drier. 
Driers for small workpieces to dispel ?uid or the like 

therefrom are old in the art, and range from the simple 
expedient of the application of heated air or nitrogen, 
depending upon the surface coating of the workpiece 
or the composition thereof, to very elaborate schemes 
for the application of a drying medium to the work‘ 
piece. 

In view of the above it is a principal object of the 
present invention to provide novel apparatus for apply 
ing a ?uid to a workpiece in which the surface of the 
workpiece is treated uniformly by the ?uid. 
Another object of the present invention is to provide 

a novel drier for drying workpiece in which the ?ow of 
drying medium against the workpiece is oblique to the 
surface thereof. 
Yet another object of the present invention is to pro 

vide a novel drier for semiconductor wafers which 
more efficiently and in less time is able to dispel liquids 
from the surface of the wafer by providing a ?ow of 
drying medium against the surface thereof oblique to 
the surface of the wafer. 
Yet another object of the present invention is to pro 

vide novel apparatus for applying a ?uid medium to a 
workpiece which apparatus may be oriented in either 
the vertical or horizontal plane so as to easily accom 
modate any desired placement of the article. 
Yet another object of the present invention is to pro 

vide a novel apparatus which may be duplicated on the 
opposite side of the workpiece so as to uniformly dry 
or apply other ?uid media to opposite sides of the 
workpiece. 
Other objects and a more complete understanding of 

the invention may be had by referring to the following 
speci?cation and claims taken in conjunction with the 
accompanying drawings in which: 
FIG. 1 is a fragmentary sectional view in side eleva 

tion of apparatus constructed in accordance with the 
present invention; and 
FIG. 2 is a fragmentary sectional view taken along 

line 2~—2 of FIG. 1. 
Referring now to the drawing and especially FIG. 1 

thereof, apparatus 10 for applying a fluid medium such 
as air or nitrogen to a workpiece is illustrated therein. 
As shown the apparatus comprises a chamber 11 hav 
ing a workpiece entry port 12 at one end thereof and 
a ?uid medium discharge port 13 at the other end 
thereof. Means 14, in the illustrated instance a three 
point holder, acts to suspend a workpiece 15, in the 
present instance a silicon wafer, within the chamber 11. 

In accordance with the invention, means are pro 
vided for effecting a ?ow of ?uid medium at an oblique 
angle onto at least one surface of the workpiece 15. To 
this end, and as best illustrated in FIG. 1, the means 
comprises a wheel or disk 16 having a first major sur 
face 16A and second major surface 168 coupled to and 
mounted for rotation on an axle 17. As shown, the first 
major surface 16A of the wheel or disk 16 includes a 
plurality of angulated slots or apertures 17 therein 
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2 
which are connected through passageways 18 to a con 
duit 19 centrally located in the axle 17. The axle 17, as 
shown, is mounted for rotation :in the side wall of a 
housing 20 as by a sleeve bearing 21. A supply of ?uid 
media, such as air or nitrogen, is applied to the conduit 
19 by suitable piping 22 which passes through a conduit 
extension 23 located in a housing extension 24. 
The coupling of the conduit extension 23 to the con 

duit 19 is such as to allow a small amount of the ?uid 
media to escape and pass through and out a media 
drain 25, located in the housing extension 24. 

In order to provide a scrubbing; or swirling action of 
the media being provided against the workpiece from 
the slots 17 in the disk 16, means are provided to effect 
rotation of the disk. To this end, the peripheral edge 
16C of the second major surface 168 of the disk 16 is 
provided with spaced scallops 26 which are aligned for 
registration with a nozzle 27 through the housing 20, to 
permit impingement of a second source of ?uid media 
(not shown) against the scallops 26 thereby effecting 
rotation of the disk 16. Thus the scallops in effect are 
small blades forming part of a turbine wheel thereby 
causing the necessary rotation to the disk. This struc‘ 
ture also permits the wheel or disk 16 to be ?tted into 
the chamber without elaborate labyrinth seals, and per 
mits the discharge of the ?uid media, after impinge 
ment upon the blade-like scallops, about the periphery 
of the wheel 16 and into the chamber. 

In practice, if it is desired to apply a ?uid medium to 
both sides of the workpiece 15, an identical structure 
including a wheel or disk 30 may be mounted on the 
opposite side of the workpiece, the disk including a 
rear major surface having scallops 31 thereon to impart 
rotation to the wheel, while providing a source of ?uid 
media as described above against the rear surface of 
the workpiece 15. In this connection, it may be desir 
able to effect counter rotation between the two wheels 
and/or a differential ?uid pressure of the ?uid medium 
against opposite surfaces of the workpiece. 

Additionally, it may be desirable to provide a differ 
ential pressure between the inlet or entry port 12 and 
the ?uid discharge port 13 so as to create a natural ?ow 
of ?uid media from the chamber 11. 

Also, it may be desirable, under certain. circum 
stances, to locate the housing in the horizontal plane as 
opposed to the vertical plane illustrated in FIG. 1. In 
this connection the workpiece holder 14 may take one 
of several forms, none of which are critical to the 
proper operation of the apparatus. When operated in 
horizontal plane the flow of media will aid in suspend 
ing the workpiece and thus only means to prevent inad 
vertent displacement along the axis of the chamber Ill 
is required. 
As shown in FIG. 2, the holder for silicon wafers may 

comprise a pair of arms 14A and 148 which may be 
separated and brought together to clamp the wafer 15 
along its periphery in the present instance at three 
points. 

In operation, the rotation of one or more disks or 
wheels when used as a drier, effects rapid and uniform 
drying of the surface of a workpiece such as a semicon 
ductor wafer inasmuch as the provision of a ?uid 
source to create a flow of ?uid against the workpiece 
oblique to the surface thereof tends to drive off any liq 
uids or ?uid on the workpiece surface. 
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Thus the apparatus of the present invention provides 
for a uniform and quick application of ?uids to a work 
piece. 
Although the invention has been described with a 

certain degree of particularly, it is understood that the 
present disclosure has been made only by way of exam 
ple and that numerous changes in the details of con 
struction and the combination and arrangement of 
parts and the mode of operation may be made without 
departing from the spirit and the scope of the invention 
as hereinafter claimed. 
What is claimed is: 
1. Apparatus for applying a ?uid medium to a work 

piece, said apparatus comprising: a chamber; a rotat 
ably mounted disk in said chamber; means for suspend 
ing a workpiece in said chamber adjacent said disk, a 
plurality of angulated slots in the surface of said disk to 
provide a ?ow of ?uid media from one surface of said 
disk at an oblique angle to said workpiece, and scallops 
on said disk, and means to provide a ?ow of ?uid me— 
dium against said scallops to effect a rotation of said 
disk as said ?uid is ejected from said one surface 
thereof. 

2. Apparatus in accordance with claim 1 including 
internal passageways in said disk and connected to said 
slots, and conduit means connected to said passage 
ways to provide said ?uid medium to said slots. 

3. Apparatus in accordance with claim 1 wherein said 
disk is mounted on one side of said workpiece, and a 
second disk mounted for rotation on the opposite side 
of said workpiece, said second disk including a plurality 
of angulated slots in one surface thereof for providing 
a ?ow of ?uid media from said one surface thereof at 
an oblique angle to said workpiece. 

4. Apparatus in accordance with claim 3 including 
scallops on said second disk, and means to provide a 
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?ow of ?uid medium against said scallops to effect ro 
tation of said second disk. 

5. Apparatus for applying a ?uid to a workpiece, said 
apparatus comprising: a chamber having a workpiece 
entry port and a ?uid discharge port; means for sus 
pending a workpiece in said chamber; a disk including 
an axle and mounted for rotation in said chamber; said 
disk'having a ?rst major surface and a second major 
surface; a plurality of angulated slots in said ?rst major 
surface thereof, and means providing a source of ?uid 
medium through said slots directed towards said wor 
piece, nozzle means, and means on said disk in registry 
with said nozzle means whereby a ?ow of ?uid through 
said nozzle means effects rotation of said wheel to 
thereby create a ?ow of ?uid against said workpiece 
oblique to the surface thereof. 

6. Apparatus in accordance with claim 5 including 
internal passageways in said disk and connected to said 
slots, and conduit means connected to said passage 
ways to provide said ?uid medium to said slots. 

7. Apparatus in accordance with claim 6 wherein said 
conduit means extends into and through said axle. 

8. Apparatus in accordance with claim 5 wherein said 
means on said disk includes scallops on said disk. 

9. Apparatus in accordance with claim 5 wherein said 
disk is mounted on one side of said workpiece, and a 
second disk mounted for rotation on the opposite side 
of said workpiece, said second disk including means for 
providing a ?ow of ?uid media from one surface 
thereof at an oblique angle to said workpiece. 

10. Apparatus in accordance with claim 9 including 
scallops on said second disk, and means to provide a 
?ow of ?uid medium against said scallops to effect ro 
tation of said second disk. 
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