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The present invention relates generally to 
improvements in the construction of hydrau 
lic machines, and relates more specifically to 
improvements in housings and fluid deflectors 

is for impulse water wheels or the like. 
An object of the invention is to provide im 

proved housing structure for impulse water 
wheels or the like. Another object of the in 
vention is to provide an improved deflector 

10 for preventing undesirable interference with 
the operation of a wheel propelled by means 
of a jet of fluid delivered thereagainst, by the 
water leaving the wheel after the energy of 
the jet has been spent. A further object of 

15 the invention is to provide simple and effi 
cient means for enabling operation of jet 
propelled impulse turbines at maximum effi 
ciency. Still another object of the invention 
is to provide means for preventing undesir 

20 able retardation of the rotation of a bucket 
wheel, by air friction or windage. A further 
object of the invention is to provide effective 
means for eliminating interference with the 
rotation of a hydraulic turbine, by the water 

25 delivered from the wheel after expending its 
energy thereon. Another object of the inven 
tion is to provide an extremely compact hous 
ing structure for impulse water wheels or the 
like whereby the space occupied by such ma 

30 chines is reduced to a minimum. These and 
(other objects of the invention will appear 
from the following description. 
A clear conception of an embodiment of the 

invention and of the manner of constructing 
i 35 and of operating devices incorporating the 

improvement, may be had by referring to the 
drawing accompanying and forming a part 
of this specification in which like reference 
characters designate the same or similar parts 

40 in the several views. 
Fig. 1 is a transverse vertical section 

through an impulse wheel housing and jet 
deflector, showing the rotor and jet produc 
ing nozzle of the unit in elevation. 

Fig. 2 is a longitudinal vertical section 
through the housing and deflector, and 
through the impulse wheel or rotor. 

Fig. 3 is a bottom view of the improved 
housing and deflector. 

50 . The type of impulse wheel to which the 

45 

present invention is especially applicable 
comprises in general a rotor consisting of a 
disk 2 having a series of buckets 4 secured to 
the periphery thereof, and a nozzle 9 having 
a movable needle 10 for delivering a jet 11 of 
water of any desired intensity, against the 
successive buckets 4 tangentially of the rotor. 
The disk 2 is mounted upon a main shaft 3 
which may be connected to an energy absorb 
er such as an electric generator, and which is 
supported in suitable bearings, not shown. 
The major portion of the rotor is enclosed 

in a close fitting housing 5 which preferably 
permits only sufficient clearance to avoid 
striking of the buckets against the interior of 
the housing. The lower portion of the main 
housing 5 is closed by means of a deflector 
consisting of downwardly directed or curved 
plates 6 which extend in close proximity to 
opposite sides of the rotor and which also ex 
tend longitudinally of the jet 11 delivered 
from the nozzle 9. The jet deflector is pro 
vided with an opening through which the suc cessive buckets'4 of the rotor may pass with 
minimum clearance, the opening being formed 
with a medial constriction 7 in order to re 
duce the clearance as much as possible. An 
inclined Wall 12 which is associated with the 
end of the deflector plates 6 and with the hous 
ing 5, crosses the axis of the jet, the deflector being provided with an opening 13 adjoining 
the wall 12 in order to permit drainage of any 
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water which might have reached the interior 
of the housing 5 into the discharge chamber 8. 
The deflector walls 6 may be directed down 
wardly away from the housing 5 and toward 
the discharge chamber 8 and are capable of 
discharging the water which impinges against 
the walls 6 of the deflector in a downward di 
rection. The end wall 12 is capable of like 
wise deflecting the portions of the jet 11 which 
may travel beyond the periphery of the rotor, 
downwardly into the chamber 8. During normal operation of the impulse 
wheel, the needle 10 may be adjusted to de 
liver a jet 11 of desired intensity against the 
successive buckets 4 of the rotor. As the 
jet strikes these buckets it causes the wheel to rotate, the kinetic energy of the jet being 
transformed into rotary motion of the Wheel, 
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and the water originally constituting the jet 
being eventually discharged by gravity into 
the discharge chamber 8. Most of the water 
after striking the buckets 4 is discharged lat 
erally therefrom. This water strikes the 
curved side walls 6 of the deflector and is im 
mediately directed downwardly into the dis 
charge chamber 8 without interfering with 
the rotation of the rotor. By virtue of the 
fact that the deflector closely approaches the 
disk 2 and the buckets 4, the greater portion of 
the jet water after delivering its energy to the 
wheel, is prevented from entering the housing 
5 and thereby obstructing the free rotation 
of the rotor. Small quantities of water 
which may enter the housing 5 are immediate 
ly discharged from the buckets 4 and are de 
livered through the opening 13 to the dis 
charge chamber 8. Any portions of the jet, i1 
which may pass beyond the sphere of action 
thereof with respect to the buckets 4, will 
strike the inclined end wall 12 and will like 
wise be deflected into the discharge chamber 
8 without interfering with the rotation of the 
wheel. The close fitting housing 5 furthei'- 
more eliminates resistance to the rotation of 
the wheel due to windage resulting from the 
entrance of large volumes of air and the con 
sequent flow of this air around the buckets. 

Froin the foregoing description it will be 
apparent that the housing and deflector elimi 
nate substantially all possible retardation to 
the motion of the rotor, thereby permitting 
operation thereof at maximum efficiency. 
The close fitting housing 5 serves to eliminate 
windage, and the side plates 6 of the deflector 
besides quickly dispensing the water dis 
charged from the buckets, also prevent water 
from entering the housing 5 and thereby re 
tarding the rotation due to churning action. 
The end wall 12 cooperates with the deflector 
to discharge the spent jet, thereby producing 
a combination of elements for insuring at 
tainment of maximum efficiency by eliminat 
ing undesirable interference with the rotary 
motion of the wheel. 

It should be understood that it is not de 
sired to limit the invention to the exact details 
of construction herein shown and described 
for various modifications within the scope of 
the claims may occur to persons skilled in the 
art. 

It is claimed and desired to secure by Let 
rters Patent: 

1. In combination, a rotor, a nozzle for 
directing a jet of fluid against said rotor, and 
a deflector extending along the jet substan 
tially parallel to the axis thereof and in close 
proximity to a side of said rotor between the 
rotor axis and the jet axis, said deflector be 
ing curved to deliver fluid impinging there 
against away from said rotor. 

2. In combination, a rotor, a nozzle for di 
recting a jet of fluid tangentially against said 
rotor, and a deflector extending along the jet, 
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substantially parallel to the axis thereof and 
in close proximity to the opposite sides of said 
rotor between the rotor axis and the jet axis, 
said deflector being curved to deliver fluidim 
pinging thereagainst away from said rotor. 

3. in combination, a rotor having buckets 
associated with the periphery thereof, a noz 
zle for directing a jet of fluid against said 
buckets tangentially of said rotor, and a de 
flector extending along the jet substantially 
parallel to the axis thereof and in close prox 
inity to the opposite sides of said rotor be 
tween said buckets and the rotor axis, said 
deflector being curved to deliver fluid dis 
charged thereagainst away from said rotor. 

4. in combination, a rotor, a housing close 
7 confining the major portion of said rotor, a 
Ozzie for directing a jet of fluid against said 

rotor outside of said housing, and a deflector 
extending along the jet substantially parallel 
to the axis thereof and in close proximity to 
the opposite sides of said rotor, said deflector 
being curved to deliverfluid impinging there 
!against away from said housing. 

5. In combination, f, rotor having a series 
of buckets associated with the periphery thereof, a housing closely confining the major 
portion of said rotor, a nozzle for directing a 
jet of fluid against said backets outside of 
said housing, and a deflector extending along. 
the jet substantially parallel to the axis there 
of and in close proximity to the opposite 
sides of said rotor between said buckets and 
the rotor axis, said deflector being curved 
to deliver fluid discharged thereagainst away 
from Said housing. 

6. In combination, a rotor, a housing close 
ly confining the major portion of said rotor, 
a nozzle for directing a jet of fluid tangential 
ly against Said rotor outside of said housing, 
a deflector extending along the jet substan. 
tially parallel to the axis thereof and in close 
proximity to the opposite sides of said rotor 
at an end of said housing, said deflector being 
curved to deliver fluid impinging there-lo 
against away from said housing, and a fluid 
defecting wall co-acting with the end of said 
deflector and extending across the axis of 
said jet beyond the sphere of action thereof 
with respect to said rotor. 

7. In combination, a rotor, a nozzle for di 
recting a jet of fluid against said rotor, a de 
flector extending along the jet substantially 
parallel to the axis thereof and in close prox 
imity to the opposite sides of said rotor be 
tween the rotor and jet axes, said deflector 
being formed to deliver fluid impinging 
thereagainst away from said rotor, and an 
inclined wall co-acting with the end of said 
deflector and extending across the axis of the 
jet beyond the sphere of action of the jet 
relative to said rotor. 

S. in combination, a rotor having a series 
of buckets associated with the periphery 
thereof, a nozzle for directing a jet of fluid 
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against said rotor, and a deflector extending 
along the jet substantially parallel to the 
axis thereof and in close proximity to the 
opposite sides of said rotor between the rotor 
and jet axes, said deflector being curved away 
from said rotor and having a medially con 
stricted elongated opening for permitting 
passage of the successive rotor buckets there 
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through with a minimum amount of clear 
Ce, 
9. In combination, a rotor having a series 

of buckets associated with the periphery 
thereof, a housing closely confining the major 
portion of said rotor, a nozzle for directing 
a jet of fluid tangentially against said rotor 
outside of Said housing, and a deflector sub 
stantially sealing the end of said housing ad 
jacent to the sphere of action of the jet, said 
deflector being curved away from said hous 
ing and being provided with an opening for 
permitting discharge of fluid from within 
said housing. 

10. In combination, a rotor having a series 
of peripheral buckets, a housing confining 
the majorportion of said rotor with minimum 
clearance adjacent to said buckets, a nozzle 
for directing a jet of fluid against said buck 
ets outside of said housing, and a laterally 
curved longitudinally straight deflector sub 
stantially sealing said housing adjacent to 
said jet and extending substantially parallel 
to the jet axis. 
In testimony whereof, the signature of the 

inventor is affixed hereto. 
WILLIAM J. RHEING ANS. 


