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To all whom it may concern:
- Be it known that I, JoEN CHARLES LAN-
SING, carriage-builder, of the village of Shel-

bourne, in the couniy of Dufferin, in the-

Provinee of Ontario, Canada, have invented
certain new and useful Improvements in Tur-
bine Wheels, (for which I have obtained Let-

ters Patent in Canada, dated February 21,
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1391, No. 36,207,)
specification.

- The object of the invention is, first, to de-
sign a turbine wheel in which the full effect
and power due to the velocity and dead-weight

of which the following is a

or head of water will be secured, and, sec-

ondly, to provide regulating-gates which when
they are being opened orclosed, respectively,
diminish or incerease the length of the chute,
S0 as to always direct the water to the outer
end of the bucket or periphery of the wheel
and yet offer but a minimum of resistance
when being opened or closed, no matter under
what head of water the turbine is running;
and it consists, essentially, of a wheel having
a series of buckets radiating from its center,

each bucket of which extends from outside

to 1nside back from the radial line, passing
through the outer end of the bucket in the
opposite direction to that in which the wheel
revolves, except at the top, which-is flared in
the direction in which the wheel revolves;

and from top to bottom hasits upper portion |

curved downwardly and .onwardly from the

- top, 80 as to recede in the direction in which,

35

the wheel revolves, while the lower portion
of the bucket continues the curve in the op-
posite direction, the cross-section of the
bucket at the top being slightly concaved and

- the ceoncave and width gradually increased
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irom the top to the bottom, the outer end of
which forms part of a strengthening-ring,
while the bottom edge extends beneath each
succeeding bucket, and, secondly, of regulat-

ing-gates, substantially V-shaped in form,
connected to a spider, the arms of which ex-

tend from & loose sleeve on the shaft and are
secured 1n the outer edge of the ring, a
toothed quadrant being formed between two
of the said arms, with which quadrant a spur-
pinion is caused to mesh to operate the said
gates. The other wing of each gate when
being opened or shut follows the outer curve

of the three-sided stationary guides, which

J

| curve forms part of the periphery of the cir-

cle of the casing, while the end of the inner
wing of each gate follows the inner face of
the guide, which helps fo form omne side of
the chute when the gate is partially closed,
the other side of the chute being formed by

i the third side of the guide, the whole being

constructed and arranged in detail in the
manner hereinafter more particularly ex-
plained.

Figure 1 1s a perspective outside view of my
improved turbine wheel. FKig. 2is a sectional
plan of same on the line x vy, Fig. 4. Fig. 3
1S a. perspective outside view of the wheel par-
tially broken away to show the form of the
buckets. Fig. 4 is a vertical cross-section on

the line x ¢, Fig. 2. Fig. 5 is a sectional plan

and an alternative form of gate on the line
a b, Fig. 6, with the wheel removed. Fig, 6
1S a vertical cross-section of the said alterna-
tive form on the line a b in Kig. 5.

"T'he principal defect of most turbines with
complete admission is the imperfection of the
arrangements for working with less than the
normal supply. With most forms of turbine
the efficiency is considerably reduced when
the regulating-gates are partially closed; but
1t 18 exactly when the supply of water is de-
ficient that it 1s most important fo get out of

it the greatest possible amount of work. The

1mperfections of the regulating arrangements
are,therefore, from a practical pointof view, a
serious defect, and it is these imperfections
which I havestriven and, from a practical ex-
perience, have in & maximum measure over-

come by invention, besides forming a wheel

the buckets of which are the most efficient of
any of which I am aware. The efficiency of
the regulating-gates and wheel I have com-
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pared side by side with those of the most ap- -

proved forms of turbines in existence before
my invention and find that my form eclipses
them, inasmuch as there is a much greatfer

amoant of power produced, both at whole.

ogato when the chutes are open to theirfullest

extent and at half-gate when the chutes are

partially closed, on acecount of the arrange-
ment of the gates and buckets in the manner
hereinafter explained.

In the drawings like letters of reference in-
dicate corresponding parts in each figure.

A 18 the outer casing of the wheel, and B
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tof he casing A.
- C are the regulatmg—gates Whlbh are se-
cured at the top and bottom to two rings d'|
‘and ¢, or form part of the same, and thus con- |
- f-sutute one solid ring-gate D, with openings
oo corlerondmg to the Wldth 0f the mouths; z.
"ﬁ-::'z:iiiofthechutea -
- - The rlng-wate D is Opemted by the spur-i
-plmon E, which meshes with a quadrant F, |
::.'“connectmn* two of the outer arms f of the
- -spidere, whlch is secured tothesleeve g, which |
- is loose on the shaftl. Theends of the mmsr :
- fof the splder e are secured between lugs g
on the ring d of the ring-gate D. When it is
" desired to open or close the gateﬁC the spur- |
pinion E is turned till the desired position.of

[ ‘the gate isreached. Themouths of the chute

SR ;_: 2{3

. a are located opposw@ to each other and are
‘shaped as shown in Fig. 2. The curved face
- d’of each guide B forms part of the periph- |

~eryof the circle of the casing. The face d’

~is followed by the outer wing ¢’ of each gate |
| the direction of thelowerportion.

~ C when the ring-gate D is being opened

i

.30
*}-g;gates(j =S
. Itwill be notlced on reference to Fw 2 that;
S the outer end of each outer wing e’ extends*:
= aslight distance past the outer end of each |
f',so that when the gates
- are closed, as. shown by dotted lines in this
- figure, the outer end of the outer- wing ¢’ laps |
- over the face d’ and the face of the wing or
| ’ abuts the other side ¢/’ of the chute.
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- side f

or closed. ' At the time the ring-gate D 1is:
- closed the curved face d" of the guides B is-
- exposed to the action of the water and-

. eleansed from any sand or other foreign mat-:
- ter which might tend to produce friction and:
prevent the free workmn' of the regulatmg—'

inner wing or side

Consequently a complete and . doubly secure
shut-off is provided. It will also be noticed
that a knife or beveled edge /i is formed at
the outer end of each wing e’,s80 as to cut
away any weeds or foreign matter which
might interpose and prevent the free closing
of the gates.

¢’ is a boss extending from top to bottom of
the inner wing of ea,ch cate C atitsinner end,
as shown. When the ring—-gate« D is being
opened or closed, this boss ¢’ follows. the con-

centric curved face of the side '’/ of the guides

B, and the length of the chute a on this side
18 consequently respectively diminished or

B meets the side '’ at the edge of the wheel-
space and forms the other side of thechutea.
It follows from this construction that the vol-

ume of the water both at whole gate or at

half-gate isdirected notonly against precisely
the same point in the wheel, but against the
same amount of bucket or wheel surface, for
by reference to the position of the side
when at-half-gate, as indicated in: Fig. 2 by
dotted lines, it will be seen that the inner
mouth of the water-passage measured along |
the curved edge of the wheel-space remains

practically the same width as at full-gate— |

three-sided stationary g uldes formmﬂ' part r that is, the amount of bucket-surface exposed
| to the current of water, whether at full or
| half gate, is practically the same, notwith- o
standing the fact that the wing f’ has ap-

70 L

proached the side g’/ of the statlonary guide

measured directly across it.
In order to provide for the easy adJ ustment

G are a series of buckets radlatmg from

“and decreased the width of the pdSS&“‘B as -

| 5
'éiof the ring-gate D, I form a groove d’’, in
which I place a series of balls d’”’, thus form- EETETEEEE
ing a ba,ll bea,rmcr on whlch the rlng-gate Wlll,

revolve. L
80

| the center of the wheel and forming part of

‘the ring ‘H, which issuitably connected tothe
shaft 1. E&ch bucket G, as shown in cross-
section in Fig. 2, extends from outside to in-
“side at thelower portion back from the radial 3 s
line in .the opposite direction from thatin -
which the wheel revolves, except at the topy,

where- it flares out from outside to inside for-
1 ward of the same radial line in the direction -

-in which the wheel revolves, or reversely from .
Thisform

-~ This forin of the extreme

90

of top prevents any lodging of water at the ST
top of the back of the bucket, and conse- -~
quently there is no retarding of the wheel

from this source. 95

top of the bucket is shown in Fig. 2 by the

‘curved dotted lines,and in Fig. 3 at the points ~
| marked 3, the object being to round outor
cut off the cornersorsharp acute anglewhich
‘would otherwise be left at x, Ifig. 2, corre-

sponding to that at the lower part of the

bucket, it being desirable at the latter pomt -

in m-der to properly direct the water.
‘The peculiar form of the bucket from top'- T
‘to bottom is further exhibited in- Fig. 3, in
~which it will be noticed that the bucket is in
. eross-section slightly concaved at the top.and
gradually made more so till it reaches the
- bottom of the bucket, and is curved length-
. wise from: the top to the center of the bucket,
80 as to recede in the direction in which the
| wheel revolves and also utilize the natural
- spurting velocity of the water, while from the
center to the bottom it is curved length-
- wise in the opposite direction, the outer end
. of the bottom of the bucket. being extended
“to the radial line beneath the next succeed-
ing bueket, as shown.
ring, which forms part of the side or ﬂ:;mge of
the bottom of each bucket.

increased. The third side g"" of each guide | _ _
| tice that the form of the bucket from top to
"bottom, as above described, has the effect of
‘throwing the force of the water against the
outer portion of the buckets,or,in other words,
- elose to the periphery of the wheel, where it
| operates with the most power, thus utilizing
to the greatest extent possible the spurting
£’ 1 velocity and dead-weight or head of the wa-
- ter.
of water can pass through the wheel without

G’ is a strengthening-

After repeated experiments I find in prac-

I also find that not the smallest quantity

acting upon it, which fact "accounts for the
great power of the wheel.

On reference to Kigs. 5 and 6 which ex-
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hibit-an alternative form of my ring-gate D |
and of my chute a, it will be seen that instead

of placing the ring-gate on the outside of the
casing 1 secure it within a space between the
inner side of the casing and the wheel or
buckets D, which space is designed to receive

it and permit of its free adjustment. The:-

chutes ¢ are in these figures formed of the
stationary guides B, extending from the out-
side of the casing to the inner edge of the

inner edge of the casing and leave openings
corresponding in size to the openings o’ in

the ring-gate D. When the ring-gate is ad-
Justed so as to bring the opening a’ opposite

to theopeningsat theinnerendsof the chutes,
the wheel isatfull-gate. When the gate is ad-

justed so as to bring the edge of the side of |
the opening o’ midway across the opening at

the inner end of the chute, the wheel is at

half-gate, and when the solid portion of the |
ring-gate 1s brought directly across the open-

Ing at the inner mouth of the chute the gate
18 closed. In order to adjust the ring-gate D,

I provide, as shown in Figs. 1 and 4, a pinion-
K and a quadrant F, which I form along with-

or attach to the upper ring d of the ring-

‘gate D.

It will be seen from the form of the chute

¢ that a solid volume of water is delivered
against the buckets G and carried through
It will also be seen that as the
waterisdelivered at all points simultaneously
a series of independent streams act on the |
buckets opposite each chute,and consequently
the greatest effect possible is derived from the.

the wheel.

wheel. -

J is a dome resting in the center on the
sleeve g of the spider ¢ and at the outer ends

on the standards K, to which it is secured by

bolts %, as shown. The standards K form part

of the ring d -of the casing A. L is the to
plate, which is secured by the bolts I to the
ring d of the casing A.

Although I show six chutes a,it will be un-
derstood, of course, that more or less may an-

swer my purpose without affecting the prin-
ciple of my invention.

From the peculiar-construction of the gates

C it will be apparent that but a minimum of
resistance is offered in opening or closing the
gates, no matter under what head of water
the wheel is running, and consequently very

- little power will have to be exerted to move

the ring-gate D.

A furtheradvantage in construction lies in

the fact that by removing the dome and top
plate the wheel may be withdrawn from the
top and not from the bottom, which is at pres-

ent the common anc I may say a most iincon-
venlent way of removing the wheel.. The ris-

ing action of the water produced by the pe-

culiarform of buckets also materially lessens
the pressure of the bottom of thecentral shaft

upon the step. | -
What I claim as my invention is—

1.. A turbine having a wheel contained
within the casing provided with a series of
buckets, the lower portion of each bucket of

which extends from outside to inside back

from theradial line, passing through the outer

end of the bucket in the opposite direction
to that in which the wheel revolves, the top,
however, being flared in the direction 1in

which the wheel revolves, substantially as

: | specified.
casing, where they are concentric with the |

2. A turbine having a wheel contained
within the casing provided with a series of
buckets, the lower portion of each bucket of
which extends from-outside to inside back

from the radial line, passing through the outer
| end of the bucket in the opposite direction
to that in which the wheel revolves, the top, .

however, being flared in the direction in
which the wheelrevolves, and the bucket be-
1ng also constructed lengthwise, with the up-

per portion curved downwardly and inwardly,

S0 as to recede in the direction in which the
wheel revolves and the Jower portion contin-
uing the curve in the opposite direction, the

cross-section of the bucket at the top being

slightly concaved and the concavity and width
gradually increased from top to bottom, sub-
stantially as and for the purpose specified.

3. A turbine having a wheel contained
within the casing A, provided with a series of
buckets G, having the upper portion curved
downward and inward, so as to recede in the
direction in which the wheel revolves and the
lower portion continuing the curve in the op-
posite direction, in combination with the
chutes a,designed to direct the water against
the upper receding portion of the buckets G,
from which it sweeps down and 18 carried
through the wheel, substantially as and for
the purpose specified. |

4, In combination, the casing, the wheel
p | thereon having a series of buckets G,. the

guides B of the casing with spaces between

1 them forming the chutes a, said guides hav-.
1ing curved sides d’ and the sides f’’ and ¢”’,
converging at the edge of the wheel-space,

the ring-gate D, and the -gates G, carried
thereby, said gates having the curved wings

e/, adapted to-the face of the guide, and the

wings f/, adapted to bear alternately on the
sides 7’ and ¢’/ of the guides, the inner ends

of the wings f/ bearing against the side '/,

substantially as described. |

5. In combination, the casing, the wheel
therein having a series of buckets G, the
oguides B of . the casing with spaces between

them forming the chutes o, said gunides hav-
ing the curved side d’ and the sides f//, with
a curved portion ¢/, the ring-gate D, provided.
with-the gates C,said gates having the curved
wings e/, adapted to the face d’ of the guides,

and the wings f’, adapted to sides f’/ and

bearing against the curved part thereof, sub-

stantially as described.

1 6.-1n a turbine, the casing,the wheel there--
| In, the shaft I therefor, the ring-gate D for
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~controlling the openings of the chutes, the | holding the dome, the top ring d, and the top
toothed quadrant F, the lugs ¢’ on the ring- | L, held thereto by the bolts /, substantially
gate for holding the quadrant in place, and | as deseribed. | |
the pinion engaging the quadrant, substan- JOHN CHARLES LANSING.
- 5 tially as deseribed. | - . | |
7. In a turbine, the casing, the wheel, the { Witnesses:
shaft therefor, the covering or dome J, the LEwWIS P. ABELL,
standards K, and the bolts for supporting and BLANCHE BOYD.




	Drawings
	Front Page
	Specification
	Claims

