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To all whom it may concern: |
Be it known that I, THOMAS S‘E’MONDb of

Cumberland in the ceunty of Cumberland end

State of ane have mvented ‘a new and use-

ful Improvement in Quter- Vent Direct, and
Reaction Water-Wheels; and I do hereby de-

clare that the followmg is a full, clear, and
exact description of the same, reference being
had to the accompanying drewmgs, forming
part of this specification, 1n which—

Figure 1 is a perspective sectional view of
my 1mproved wheel. Fig. 2 is a side eleva-
tion of the same. Fig. 3is a perspective view
of one of the lmekets from its rear surface.
Fig. 4 is a similar view Of the same from its
front surface.

The same letfers of refu ence in the ﬁn*ures

refer to like parts.

The nature of my invention consists in buck
ets constructed with a deep direct-acting sur-
face and with a shallow twisted and nearly
horizontal reacting surface of great length, as
hereinafter specified.

It consists, second in the combination of
such buekete with a hub of bell or trumpet

~ mouth shaped circumference, and with a sta-

tionary scroll case of a depth just about equal
to'the depth of the direct-acting surface of
the hnekets,’"’”all' as ‘and for the purpose de-

- scribed.,

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe the construction and operation of the
same with reference to the drawings.

A is the shaft, B its step, C the ]mb D

the buckets, E the scroll-case or apron, and

I the Weter inlet gate, of the wheel. The

hub C is of eylindrical form from its upper
short distance of its lower

concave, forming a part of' a flat scroll; or, in
other words the outline of the hub, as repre-
sented, 1s sumhr to that of the outer end of a
trumpet or bell. Thlb hub is fastened firmly
upon the shaft A |

The buackets D which are arrenged upon
the hub as represented may be described as

being formed out of a flanged segment-plate,
or & plate, Fig. 5, which has the torm of a de-
pressed scroll. The lower edge of said plate

being shaped to tit on a wind, the scroll con-

| - cave portmn b of the lmb as mdmeted by |

red line * *, and the outer edge, ¢ ¢’ ¢% of the
bucket formed so .as to present a straight
vertical line and a curved horizontal line by
cutting a piece out of the plate, Iig. 5, as in-;
dicated by the redline x X’ x’. The bucket |

thus shaped resembles very closely a boot-

‘tree with its foot portion, from instep to toe,
twisted round ho_rmontally or bent thus on a:

curve or wind.

- In manufdeturmn' the buekets they mey,
of course, be cast, wmught or otherwise pro-.

duced 011 a pattern of the described shape.
- By examining the drawings, it will be seen

‘that the flange ¢ of the Puckets, by which they

(the buckets) are firmly bolted to the hub, as

at f f, atfords a firm back support to them |
also, that the concave form of the deep vertl :
cal. pormon of the buckets admits of strong
bolts f* being introduced on the working-sur-
face for the purpose of further festenmg the

bunkets to the hub.

The buckets, from tep'-to 1nstep, are covered

and inclosed by the stationary scroll-case or

apron E, and thus deep water-tight water-

chenuels which are vertical, are formed for the
receptlon of the direct- ectmg water; but be-
low,or from the instep to the toe or dlseherg

ing end, the curved or nearly horizontal por-

tioms ot the buckets are not inclosed, they be-

ing on & gradually-inereasing circumferential

surface which isoverhung by the bottom board
of the scroll-case or apron, so as to cover in
water-tight the open- tops of the channels

formed by the said curved horizontal portions

of the buckets. Thus a free discharge of re-
acting water 1s secured, the reacting and di-
rect-acting waters not 1nterfermg with one

another, inasmuch as the latter is inclosed,

and the former, by reason of the gradual en.-
largement of the circumferential surface of
the hub, having due com pensatlon for its in-

| creasel Veloeltv acquired in its change from a -

horizontal to & vertiedl course.

With my arrangement the wheel first takes '

its water direct, and then the reacting force

thereof, the reactlon being the quickest, ow-

ing to the water acquiring increased veloelty

in its descent. This increase. in velocity 1s
accommodated by the gradually- enlerged cir-

cumferential surface of the tub. Thus the

pressure, as nearly as can be ascertained, is.
f_acluf-,tbljr dlffusec‘ over the whole surfeee or face



of the buckets. The scroll-case or. "1131'011 be-
- Ing stationary, the wheel runs mueh stronger

than it would with an apron which is carrle‘d-

round with the buckets, because the water,
acting laterally agamst a fixed surface, de-
‘rives therefrom a support upon which to im-
pinge while transferring its foree to the buck-
ets. The construction and arran gement of the
buckets also allows the wheel to run from
eight to ten inches lower 'in water (back or

dead) than any other existing wheel with.

which 1 am familiar, for the reason that there
18 80 small a surface for the backwater to ob-
struct, and that small surface, the foot of the
bubket 1salways running awav from the back-
water, bO that 1t cannot get a hold upon it.
“In testing my wheel with others of equal
head and fall, I find it-is not less than ten
per cent. Stmnﬂ‘er, and that with a low head
of water it will run where all others that I am
familiar with stand still. This is due to the

great depth of the vertical or direct-acting |

part of the buckets and the shallow depth
but great length of the reacting part of the
buckets.

I have tried buckets similar to L(lffel’“ pat-
~ent of 1845, and many other similar forms,
but find that to get the greatest re mtlng
power the exhaust tube or apertures must be
carried out horizontally, or as nearly so as
practicable, and to as great a length as POSSI-
ble without creating dead-water.

I think in the plan shown and described I
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| have attained the ]1m1t n pmpmtmn very
nearly.

The great ad V.:Lntaﬂ'e of my coustruction and
arrm]oement will be readily ascertained by
experimenting as follows: Cut from the buck-
ets the curved or reacting part down and out-
wardly irom the instep or inner diameter of
the still apron or scroll-case, and it will be
found that the power of the wheel 1s lessened
one-half.,  Drop the buckets after the plan
shown in Leffel’s patent of 1845, and it is less-
ened one-third, or it eeases to runin dead-wa-
ter—that 1s, with the reacting part of the
buckets submerged—because Leffel’s wheel
does not work the full power of the water, but
allows it to fall dead and useless.

L do not ¢laim anything that is shown iIn
my wheel which 1s embraced in the water-
wheels patented to A. B. Beckwith, July 2,
1842, and to Wilbur M. Davis, June 24, 1856 ;
but | |

What I claim as wy invention, and desire
to secure by Letters Patent, is— |

1. The buckets D, construeted in the form
herein deseribed. for the purpose set forth.

2. The combination and arrangement of the

buckets D, gradually-enlarging hub C, and
stationary scroll-case or aplon E the whole

constructed and operating in the manner and

for the purpose specified.

Witnesses: THOMAS SY\IO\TDS
WM. H. Woobp,
- CHANDLER I{ACKLEI‘F.
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