
(No Model.) 
F. M. B00KW ALTER. 

WATER WHEEL. 

No. 509,863. Patented Dee. 5, l'893, 

2 2 2 

N XXº AZZaaaarx A 

Ca 7 Z 2 a Z 
22 ZzzZzzZZzzzzzzzzzzzzzZZZZzzzzZZZZZzzZzzzzzzzZZZZZZZZZZZZZZZZZZZZZZZZZZZZ2 

  

  

  

  

  



J 

25 

45 

UNITED STATES PATENT OFFICE 
FRANCIS M. BOOKWALTER, OF SPRINGFIELD, OHIO. 

VVATERVM HEEL. 

SPECIFICATION forming part of Letters Patent No. 509,863, dated December 5, 1893. 
Application filed January 14 1893. Serial No, 458,399, (No model) 

To alluvhom it may concern: 
Beit known that I, FRANCIS M. BOOKWAL 

TER, a citizen of the United States, residing at 
Springfield, in the county of Clark and State 
of Ohio, have invented certain new and useful 
Improvements in Water-Wheels, of which the 
following is a specification, reference being 
had therein to the accompanying drawings. 
My invention relates to certain new and 

useful improvements in water wheels, andre 
lates in part to the class known as hurdy 
gurdy Wheels, and in part to the class known 
asturbine wheels. 
The object of my improvements is to pro 

vide a Wheel adapted to run at lower speed 
than ordinary turbine wheels under a certain 
head and with the same amount of water, and 
have reference to a peculiar form of bucket; 
have reference to the delivery of the impel 
ling stream tosuchbuckets in such wise that 
while the water enters them with less than 
full energy due to the head, still the full en 
ergy is utilized and developed in the wheel 
before it leaves them; have reference to a 
form of nozzle adapted to deflect the propel 
ling stream laterally into a double row of 
buckets on either side thereof; have reference 
to a wheel proper having buckets discharg 
ing laterally, and separated by an annular 
space in Which the supply nozzle is located, 
the said buckets being open at their outer or 
peripheral sides, but being closed by the cas 
ings at Said sides; and have reference to other 
points of detail hereinafter described and 
claimed. 

In the accompanying drawings on which 
like reference letters indicate corresponding 
partS: Figure Il represents a sectional view 
of a portion of the casing and the wheel, and 
the nozzle; Fig. 2, a detail sectional view of 
a portion of the rim of the wheel and a por 
tion of the nozzle; Fig. 3, an edge view of a 
portion of the wheel with the nozzle in sec 
tion on the line y y of Fig. I; Fig. 4, a side 
and edge view of the nozzle shownin Figs. 1 
and 3; and Fig. 5, another form of nozzle 
shown in section and in edge view with its 
adjacent parts of the wheel properand casing. 
The wheel belongs to the hurdy-gurdy class 

in part, and in part to the turbine class, and 
is an impulse and reaction wheel as distin 

guished from a pressure and reaction ortur 
bine wheel. The speed in turbine wheels is 
often excessive, and it has been my aim to 
so constructa hurdy-gurdytype of wheel with 
a casing of the class belonging to turbine 
wheels, as to slow down the speed or number 
of revolutions perminute,without correspond 
ingly decreasing the power of the wheel and 
its efficiency. With this end in view, Ihave 
mounted a wheel proper, on a horizontal axis 
A, and provided the rim B with a double se 
ries ofbuckets C, discharging laterallyinboth 
directions from a number of propelling 
streams supplied at or near the center of the 
rim, through nozzles D, regulated by a regis 
ter gate E, mounted within a casing F, sur 
rounding said wheel properperipherally, and 
forming an annular chamber supplied byan 
inletopening G. The registergate isoperated 
by the usual operating means. (Not shown.) 
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The buckets are mounted on the rim of the 
wheel properanddischargedlaterally, asabove 
mentioned, butare open at their peripheral or 
outersides. The water, however, isprevented 
from splashing out from the peripheral side of 
the buckets, by a stationary wall, guiding por 
tion or casing, past which said buckets rotate, 
which thus close the said sides. This inclos 
ing wall is constituted by the inner wall of 
the casing F, as shown in the accompanying 
figures, but other stationary inclosing means 
may be employed for the purpose, whereby 
the impelling stream will be directed later 
ally outward and through the buckets. 

In Figs. 1 and 3 the buckets are separated, 
axially, to constitute an annular space or 
channel d in which is located the extended 
nozzle D, shown in detailin Fig. 4. This form 
of nozzle has lateral openingsl, and extends 
toward the rim so that its lower end istan 
gential, ornearly so, to the surface of the rim, 
which assists in deflecting the waterlaterally 
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into the double set ofbuckets embracing the 
nozzle. A dividing ridge or wedge Jis pro 
vided at said lower end of the nozzle to as 
sist in thus deflecting the impelling stream. 
This wedge is clearly shown in the sectional 
view Fig. 3 and in Fig. 4 where the end of the 
nozzle, adiacent to the rim, is clearly shown 
in front and side views. The length of the 
openingslare of considerable extentin order 
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