(No Model.) 4 Sheets—Sheet 1.

J W. & F. M. BOOKWALTER.
WATER WHEEL. '

" No. 488,056. Patented Dec. 13, 1892.

P
M 1—1 -
lh- . “
i _— .
]
L]
' .
=T .
. - — -
=P Y
X s . - 3
A 4 i
. _.:;Z"" \ - .
7 L '
] ’ ~'
’ ¥ '.l
i l !
]
]

ey
— - . -
Parafa=" | T
-
r -5

-

- liorney. — 1

WIINESSES -  wkENTORS

E NORRIS PETERS CO., PHOTO-LITHE., WASHINGTON, D. G}




(No Model.) ' o _ , 4 Sheets—=Sheet 2.

J.W. & F. M. BOOKWALTER. ,

- | - WATER WHEEL. - o

‘No. 488,056, f ~ Patented Dec. 13, 1892.
o - Yy .

0 O . [
eisdulninienlen - | | ANANNTNANANRY
_ \ \
d N
o \ \
—_— \ \
= : |
— \ B\
T — oKk
L |
1E \
.74 \
\
\
\
\
Pl \ A
ey ) - .". 0 Ry
; "“-, x“\ :l'!‘ @ '—a-.l

, | E i
S ' =]
N _ K _ B N I
N NN h =
E 'E'-:-\} E dﬁ —
N = < — =
o 30 N |
\ ER N N —
N 15 \ — -
A ; _
\ I \ _
N \ .
N \ _
\ \ — — /
AR : , _
/. 1l =AM AR
.J_— ey e P
ffﬂd.}\f:f\\ ' &‘“;;-- k\

oy Ay rryrr L . -
- ] = | v——
- . E H ] __ bl

=T ' [ o]

T ' “ K
s\ Bl s | A\

il

ik

AN

pa——_

[
T
T

LI

_-_-J

—

——

"_ f o ——— —— -

T - =
| ___/ _ =
H— o =
| &2 — =
I R | B =
| — l
I TO O g_ :
:-’
”

WITINESSES - : '
Sy Parer %ﬂu

Aiiorney

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. €.




{No Model.) : 4 Sheets—;Sheet 3.
| J.W. & F. M. BOOKWALTER.
WATLER WHEEL.

No. 488.056, " Patented Deo. 13 1892.

F

ﬂl‘.‘\ / [/ ke fffff/’7

 WIINESSES ' | ]JI/J/‘ ./Vf&ﬁ's

.21 Zz‘omzqy

THE MNORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. C,




(No Mbdel.) - | | - o - 4 Sheets-—Sheet 4. -
J.W. & TF. M. BOOKWALTER. '
~ WATER WHEEL, S
o £~y Patented Dec. 13, 1892,

No. 488,056,

_ SR NER S oy o)
_ W\ L ll[m o

— J/ 1i ' _p [D N : o - I
AT

i N oo~

- — _ . - -
77N Essms
Alrzr Ul THR

FH ety




10

- UNITED STATES PATEN OFFECE,

JOHN W BOOKWALTER AND FRANCIS M. BOOKWALTER, OF SPRINGFIELD
S OHIO

WATER-WHEEL.

SPECIFICATION forming part of Letters Patent No. 488,056, da.ted December 13, 1892,

Appheetmn filed April 29,1892, Serial No, 431,136,

(No medel )

g

To all whom it may concern: _

Beitknownthat we, JOHN W. BOOKWALTER
and FRANCIS M. BOOKWALTER citizens of the
United States, residing at Splmn*ﬁeld in the
county of Clark and State of Ohio, have in-
vented certain new and useful Improvements

1n Water-Wheels, of which the following is a

specification, reference being had therein to
the accompanying drawings. |

Our invention relates to certain new and
useful improvements in water-wheels.

Our improvements have reference to a pe-

~ culiar form of gate whereby a substantially-
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circular form of cross-section is provided for
the delivery of the water to the wheel from
each gate-opening; have reference to varying
the size of said gate-openings to regulate the
amount of water by mounting a number of
the gates upon trunnions; have reference to
providing said gates with arms extending to-
ward thewheel :-;md recessingsaid arms w ithin
the side plates to avoid obstruetlon of the
water; have reference to trunnions for said
oscillating gates, the trunnions extending out
through the side plate and each prowded
with a stuffing-box bearing, and have refer-
ence to other points hereinafter descrlbed
and pointed out in the claims. -

In the accompanying dmwmﬂ's, on. which
like reference-letters indicate corresponding
parts, Figure 1 represents a side view of the

- casing and gate mechanism, a portion of the
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draft-tube being broken away to show the in-
terior; Hig. 2, a transverse section of the
wheel proper and draft-tubes, the section be-
ing taken at the joint of the casing in Fig. 1
and a driving-pulley shown on the wheel-
shaft; Fig. 3, an edge view of the casing, the
supply-pipe being shown in section on the line
x x, Fig. 1; Fig. 4: a central sectional view
thlough the casing and gates on the line 7 ¥

~ of Fig. 3,the wheel bemn shown in side view;

45
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Fig. 5 an enlarged sectional view of por tion
of the wheel and adjacent gate and outer annu-
lar chamber,the upper ends of the draft-tube
being shown and the section being taken on
the line z z, Fig. 4, looking in the direction of

the arrow; Fig. 6, a partial sectional view of |

an oscillating gate and adjacent guide-plate,
showing the recessed trunnion-arm; Fig.7,an

'- through which the water is discharged a,fter -
‘passing through the buckets.

cillating gate; Fig. 8, a plan view of a num-
ber of gates partmll; closed, the gates being
shown in section.

Theletter Adesignatesa wate r—wheel proper
of any convenient form, but preferably

of
the lateral-discharge type, 1n which the buck-
ets are mounted on each side of the central
cutting-edge and dischargelaterally. A shaft
B eupporls sald wheel proper in the usual

55
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manner and is mounted in bearings formed

by glands C C’ of stuffing-boxes in the sides
DD of the upper ends of the draft-tubes D’,

Surloundmﬂ'

“the wheel proper is an annular chamber E of |

gradually-decreasing area of cross-section as
it proceeds from the entrance pipe or penstoek
F around the wheel proper, as shown in Fig. 4.
The sides of this chamber are enlarged at its

7O

peripheryand contracted sidewise te approxi- -

mately the width of the wheel proper, as shown

In Figs. 2 and 5, in order to form a contracted

veln 01’ water in the direction of the width
of gates and in order to form guide-plates, be-
tween which are mounted a series of gates G
G’, part being stationary and part OSGIII&IIH”‘
reepectwely, or all may be oscillating.
gates are adapted 1o take their supply from

-the outer -annular stream of water and de-

k

-enla,rged detailed perspective view of an os- | stantly diminished in volume.

liver it with substantially uniform and high
velocity to the buckets of the wheel proper.

The supply-pipe F delivers the water tangen-
tially to the annular convolute chamber w1th

a certain predetermined veloelty, according

to circumstances,which veloeity is memtmned
with compm&twe uniformity as the current
proceeds around the supply-chamber, the reg-
ularly - contracting sides of which decrease
the cross-sectional area of the chamber. By
thus decreasing the cross-section of the spiral
according to the amount of water taken from
the ehamber as the stream passes the gates
and supplies the same the remaining water
passing on beyond the gates near the end of
thespiral is maintained at substantially the
same velocity as it enters the spiral and re-
enters the larger body of water or larger por-
tion of the chambel 1nstead -of Ioemﬂ‘ such
initial velocity by contmumﬂ* in a eha,mber of
uniform size, while the stream 1tself is con-

In the ordi-
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" nary style of supply-chamber, in which
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cross-section is substantially-uniform at all

portions of the circumference, the water en-

tering the chamber will lose 1ts velocity as it
proceeds around the gates,; since the success-
ive portion of the stream remaining as it
supplies the gates is not sufficient to fill the
said chamber at the velocity at which it en-
tered. This results in an unequal pressure
and a lessened effect on the wheel. By our
device this pressure is maintained, so that
all parts of the wheel are supplied with water
at substantially the same velocity, always in

the direction the: wheel is operating, the

high velocity against the buckets necessary

to operate the wheel being produced uni- .

formly in passing through the gate or guide
openings, which are supplied with water 1o
their fullest capacity. This high velocity at
the outer points of thebuckets isnotobtained
in the ordinary scroll-casing, which closes
completely at its smallest end against the
wheel, and in which the buckets take their
water directly from the scroll without the in-
termediate gates or guides, any overplus of
water remaining at the end of the spiral In
our casing being merged in the entering-
stream at substantially the same velocity as
it passes the point K, Fig. 4.

-~ The shape of the buckets of the wheel 1s
such as to engage tangentially with a supply

~ of water, which in passing between the taper-

35

ing gate or guide-openings increases 1its ve-
locity and is delivered by the gates or guides
to an inner annular current of water of ex-
tremely high velocity between the inner ends
of the gates or guides and the buckets of
the wheel proper.
stream the buckets are supplied uniformly

with water at a high velocity and discharge

~ into draft-tubes D’. The sum of the area of

45

50

55

60

the bucket-openings is approximately thesum
of the area of the gate-openings. The gates
themselves are of peculiar form, their sides
being concave in cross-section, whereby the
stream of water passing between them is sub-
stantially round, as shown in Fig. 2, effecling
a better form of delivery to the buckets of
the wheel proper. The supply of water to
the wheel is regulated by these oscillating
cates, while the entrance of water to the cas-

ing is shut off by a closing-gate E’/, Fig. 4, of

any convenient style, mounted in the pen-
stock F or elsewhere.
Each oscillating gate is
wardly-extending arms I, operating in re-
cesses 1’ of the guide-plates, whereby the
passage of the water 1Is unobstracted, while
the point of oscillation of said gatesis carried
inward as far as possible. The effect of thus
mounting the oscillating gate is togive a more
gradual closure and opening between the sta-
tionary and movable gates, the inner end of
each oscillating gate being carried to the posi-
tion shown by dotted lines, Fig. 4. It also ef-

focts a better balance of pressure on each end |

| working clearance between the parts.
tongue Q and matching groove Q' on the ring

From this inner circular

provided with in-

488,056

the | mounting is shown in Figs. 4, 5, and 6. In

the inner end of each arm is a trunnion I I,
the one mounted in a boss or socket J” of the
adjacent guide-plate and the other having a

70

similar boss and passing up through a stuft- -

ing-box J, provided with a gland K, whereby
a bearing is formed and the exit of water pre-
vented. On the upper end of trunnion I is
mounted a gear-segment L, connecting with
the master-gear or gate-ring M, Fig. 1, sur-

rounding the shaft B. The gate-ring is op-

erated bya hand-wheel O, mounted on the ex-
tended trunnion-shaft of one of the gates, as
shown in Fig. 2, or is otherwise operated,
whereby the gates are regulated. ' .
In order to form the water-joint between
the periphery and the wheel proper and the
case, we provide a ring P, bolted or otherwise
secured to the case and having a regular an-
nular tongue or projection Q adjacent to the
wheel proper, and adapted to fit in a corre-
sponding groove in the latter and constitut-
ing a series of angles, whereby the water in
seeking exit between the periphery of the
wheel proper will be retarded and obstructed
by said angles, the distance between the rim
of the wheel proper and the ring being pref-
erably only sufficient to provide the proper
This
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and wheel proper, respectively, may be re-

versed in their location and the angles be

formed of other than right angles, if desired.
The angles check the flow of water by pre-
senting an opposing wall to the thin stream

of leakage, and a series of such checks being
provided the leakage is reduced to a mini-

mum. In the form shown in Fig. 5 there are
five such opposing walls, constituting five suc-

100
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cessive checks to the leaking water.  The wa-

‘ter is thus directed into the buckets of the

wheel, and the influence of the draft-tubesis

exerted wholly thereon without appreciable

leakage between the case and the rim of the
wheel proper. We do not claim, broadly, in
this application the inwardly-drawn sides of

IIO

said case and the outwardly-flared portion be-

yond the gates, since such are broadly claimed

in Patent No. 445,844, dated February 3, 1391.

It will be further observed that by the con-

IT5

volute form of our casing and by the flared
form of the convolute,as shown in Fig. 5,the

diameter of the casing may be made less and
sowilloccupy less space. It will also be noted
‘that by reason of the convolute form and of

the tail discharging into the entrance or first
portion the movement of the water is main-
tained always in the direction of the rotation
of the wheel and all reacting and opposing
currents prevented. -

Referring again to the gates or guides, we
would state that when they arestationary they
act as gunides for the water, and that there-
fore we claim them irrespective of their mov-
ability. _- | |

We do not lay broad claim in this applica-

of gate in opening and closing. This gate- | tion to the inwardly-drawn side plates of the

120
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casmn'mthout the recesses for the gate-arms,

. since such construction is shown and broadly

IO
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claimed in Patent No. 445,844, dated Febru-

ary 3, 1891.

H&VIHD‘ thus fully deserlbed our invention,
what we claim as new, and desire to secure by |

Letters Patent, 18—

1. In a Water-wheel the combmatlon with
a casing and a wheel proper, of pivoted gates
having the front and the back of each gate
scooped or concave, substantially as shown

and described, and means to operate sald

gates.

2. In & Water—wheel the herein-deseribed
spout-gate, consisting of a curved body por-
tion acting as a chute at the outer end and
provided with lateral flanges at the front and
rear sides toward the inner end, and having
trunnion-bearing arms pr Ojeetinn' above and

below the flanges, substantully as shown and-

described. |

3. In a water-wheel, the combination, with
a casing and a wheel proper, of alternately
stationary and oscillating gates, each set hav-
ing their front and rear sides concaved along
portions matching with adjacent gates to con-
stitute spouts, and the oscillating gates ad-
justable in the same direction to effect an in-
crease or a lessening of the size of opening,
while preservmﬂ‘ the s spout form of gate- open-

| 11:13'

2 Ina water-wheel, the combma,tlon with
a wheel proper and a convolute casing there-
for having the inner walls of the side plates
drawn in nearer together than the outer por-

tions of the casing .:md rounded the one into |

the other, of Ob(,lllatlnﬂ‘ gates concave along
their front and rear sides and having in-
wardly - extending trunnion -bearing arms

4}3 above and below the said sides and mounted

in recesses 1n the drawn-in portion of said

-mde‘plateq the outer ends of the gates being
adapted to extend outward into the convolute

chamber and to close up within said narrowed

e}
'u;-_;;

portion when closed, and means 1o oscillate 45

said gates.

5. In a water-wheel, the combination, with
a wheel proper and its shaft, of an inclosing
casing therefor, gates mounted in said casing
between the side plates thereof and provided

with armsextending inward toward the wheel

proper and located in recesses within said

50

side plates, frunnions at the ends of said arms,

stuffing-boxes constituting bearings for said
trunnions, extending outside the casing, and
operative mechamsm connecting said trun-
nion-mounted gates 011t51de said stu fing-box

‘bearings.

6. In a water- wheel, the combma,tlon with
a wheel proper and its shaft, of an mclosmg
casing, oscillating gates mounted between the
side plates thereof and concave in cross-sec-
tion at opposing points of the respectwe gate-

55

6o

openings, having arms extending in toward |

the wheel proper and mounted in recesses

within the side plates, trannions on said arms -

extending outward through the casing, stuff-

erative connectlons for sald trunmons outside
sald bearings.
In test1m0ny whereof we aﬁxour smnatures
in presence of two witnesses.
JOHN W. BOOKWALTER.
FRANCIS M. BOOKWALTER.
Witnesses as to the signature of John W.
Bookwalter: ~
R. M. HOOPER,
J. H. HOBSON..

walter:

H. M. PLAISTED,
W. M. MCNAIR.,

ing-box bearings for said trunnions, and op-

Witnesses to signature of Francis M. Book- '
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