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Letters Patent No. 68,753, dated September 10, 1867,
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 IMPROVEMENT IN WATER-ELEVATORS.

- — iy

The Scheanle referred o i ﬂgsst%ﬁm Putent and wking part of ﬂgc...-same;p

e . i

TO ALL WHOM IT MAY CONCERN:

Be it known that I, A. H. Kxarp, of Newton Centre, in the county of Middlesex, :md State of Massachu-
setts, have invented an improved Water-Elevator ; and I do hereby declare that the following is a full and exact
description thereof, reference.being had to the accompanyin g drawings, making part of this specification— .

- Figure 1 being a side elevation of the apparatus. o . |

Figure 2, a top view of the same.

Figure 3, a front elevation thereef. |

Figure 4, a bottom view of one of the cups or buckets. I

Figure 5, a vertical section of the same in a plane indicated by the line % , fig. 4.

Figure 6, a view of one of the blank-links of the chain. |

Figure 7, a view of one of the bucket-links of the chain.

Like letters designate corresponding parts in all of the figures. S L

- The apparatus to which my improvements relate consists of an endless chain, to which a continuous for-.
ward motion is given, and upon which a number of cups or small buckets are secured. and alternately carried .
down into the well to be filled with water, and raised out of the well to be emptied. .= - -

First, I employ two sprocket-wheels or pairs of sprocket-wheels, C D, on different parallel shafts, and situ-
ated at about cqual heights, so that the ¢hain A passes horizontally from one to the other, substantially as shown.
The two pairs of wheels may be at any suitable distance apart, or about as near together as they can conveniently -
be placed. The discharge-reservoir or spout I is situated bepeath and between them.. The object of these two
pairs of sprocket-wheels is to give the buckets or cups B B time to entirely discharge the water before they
begin to descend, however fast the chain may be moving; and it is obvious that the object is periectly attained -
by this means, whereas with one sprocket-wheel or pair of wheels the buckets or cups are turned.downward so
quickly, as they pass over the wheels, that much of the water is thrown over beyond the spout and wasted.
Another advantage gained is that sprocket-wheels of much smaller diameter may be used than one pair could-
possibly be made, so that the cups may be tilted much more quickly as they come up, and hence waste little or
no water when tilted, by dripping, as is the case with large wheels. - L

Second, instead of arranging the cup or buckets B B at uniform distances along the whole length of the
chain, as heretofore, I arrange them all in two clusters or groups only, the two clusters being on opposite parts
of the endless chain, so that one is descendin g while the other is ascending, down when the other.is up, and filling
when the other is emptying. All the intermediate parts of the chain are without buckets or ““blank.” It is
intended that each cluster of buckets together shall hold an ordinary pailful, or as much as it is convenientito
draw at once, Thus, if there are five cups or buckets in each cluster, and each cup or bucket holds two quarts,
then the whole cluster will raise ten quarts at once. They are placed successively along the chain, as closely-
together ‘as convenient, so that the whole cluster comes up very nearly at one time, and as soon as’ they are
all discharged there is no further drawing, unless the next cluster is to be raised and discharged. |

- There are several important advantages in this arrangement of the cups or buckets in clusters or Zroups: .
first, the expense of construction is comparatively small, since, however deep the well may be, the only addi-

- tional.cost in increasing the depth is that of the additional length of chain, which is trifling, there being the ~
same number of buckets in shallow as in deep wells; second, no'unnecessary power is expended in raising the -
water, since all the water that is lifted at all from the well is discharged in the spout and obtained, whereas if
buckets are arranged along the whole length of the chain there are always nearly half of them filled and partly
Ytaised, requiring much additional power, and must return again to the well without any benefit being derived

~from their contents, unless the chain is held by a ratchet, in which case the water becomes warm and stale if
it remains long suspended in the air; thitd, the chain can be changed in length and adapted fo the vary-.

o ing depth of water in the well without interfering with the arrangement of the cups or buckets in the least;

P B fourth, there is not a continual violent agitation of the water in the well by the ¢ups or buckets passing
through it. | | | __ , S o

One pair of sprocket-wheels, D, is secured to the driving-shaft B, The ‘crank G may be attached to this

shaft direct; and this would be suffcient and proper for the strength of men, as I am ‘enabled to make the_?"v




~portation; and” the cups can be packed together in ‘““nests.

2 o

~ wheel D small enough for that purpose But I provide a Heans of increasing .the levemrre of the crank to
- suit the strength of women and children. Foz this purpose the crank G is attached to a sleove, H, which fits

over the shaft E so that it may turn freeiy around and slide 1engthmse on the shaft, There is a coupling; %, -

- at the inner end of the sleeve, by which ‘it is coupled to the shaft when in position shown by black lmes in

fig. 2, but uncoupled from the shaft when drawn: out in the position indicated by red -lines in the same figure.

.'There is a digk, /, or its equivalent, on the sleeves over which notches or slots -in- & lateh, m; fit, so as: to - hold; Do

“the sleeve either in its coupled or uncoupled po%ition, as indicated in the drawings. On thesleeve is a pinion,

p:, which gears into a larger pinion or cog-wheel, 7, on a 'side shafi; when the sleeve is in its uncoupled position, = -
“as indicated by red lines; and on the same side shaft is another cog-whesl, s, gearing back into a piniom, ¢, ..
. on the shaft B. . Thus; when the sleeve is uncoupled from the shaft E the power is transmitted through the =
“pinion and cag -wheels p 7 s ¢ to the shaft I, and the diameters of the pinions and cog-wheels are so propor-
tioned as to gmn any dern,ee of leverage desn'etl When the sleeve H is coupled to the shaft B the pinion p. -
‘is ungeared from the pinion 7, and the power is communicated directly from the sleeve to the shaft. =As the =
“chain aseonds and engages with the first sprocket-wheel O, the angle assumed by the links thereof begins. 1*ap1dly; SRR
- to change, so that the lower ends of the links, if left free, swing out considerably beyond the line of the ascend-

~ ing portion of the chain, and then is drawn in again. . The. t,ﬁ'ect of this is to-produce somewhat violent'agita- -

~ tions of the chain, spilling the water in the buckets and jarring the apparatus, as well as making it unplﬂa,sant: SR
“to the hands in turning:the erank. ‘To obviate these disadvantages I place g guides & % at the edges of the chain,

- just below where it engages with the sprocket-wheel C, and so. Iocate or arrange them as.to hold the chain out -

- at the greatest distance which any part of the links assume in turning over the. spmcket—wheels - The con-

- struetion and arrangement may be ds represented in the drawings, or in any other suitable manner. These .

. guides completely obviate the disadvantages named, causing. the chain to run steadily, and almost entlrely pre- oo
. venting the spilling of any water. I locate similar guides j j to guide the descent of the. chain from thesprocket- =
wheel D, and also equivalént suppmtmg-fruldes o 0, horizontally between the sprocket-wheels C D, subst&ntlally: S
. as repr esented These guides also serve to secure the'ehain on the spwcket—wheels, so that it eannot be thrown -+
| .'oﬁ' by sticks or other obstluctlons coming up in. the buckets. The chain is made of links formed of plcces of

wire, which are bent, as seen in figs. 6. and 7,50 as to form a horlzontal or: cross—har, and two vertical or side:

| porhons - The cross-bars of the hnhs simply rest m ‘noteches v v, formed in the edges: of the sprocket-wheels, as -~
L mast clearly shown in fig. 1, while the side portions. of the links pass outside of the wheels. The blank-links
. a a, or those to which no cups or buckets are attached, are formed as shown in fig. G, the edrres at the extremi~ .
ties of each link hinging to the curved bends at the angles of the adjacent lmk The: links ¢ ¢, fig. T, to
 which the cups or buckets are attached, are formed. dlfferently, as represented. - The cross-bar has a depl essed
. portion, d, which bends . down ‘around the bottem of the cup or bucket, fitting it so that the JGIHtS or hlnges? SRR
| af adJacent links: shall be nemly oppomte tasthe centres-of the buckets, as mdmated = NN | '
There are important admntages in this arrangement of the cups or buckets: :ﬁ1 st, as the lmks to whieh
e they are attached turn on their sprocket- wheels, the axes of movement are at the- joints of the links; hence,
- by hwmg these axes. nearly coincident with-the centres of. the buckets, the buckets turn with less side motion, -
~and  consequently more steadily, second, the buckets can be placed more closely together without one inter-

fering with another as they turn round the wheels; third, it allows more room for the buckets to discharge
their contents without being impeded by those 1mmedmte]y hefore them ; fourth, the bends of the wires keep
the buckets in place, so that they will not work sideways, and less frlctlcm 15 produced in .the running of the
,oha,m The bend d of the cross-bars fits into depressions or notches % A, fig. 4, in the bottoms of the cups or
buckets, thus holding them steadily in place. The top of each cup or buclcej; is secured to its.link by means
of a gulde -wire, ¢, Whlch wires one half of the edge of the cup, as shown at 4, fig. 4, and then extends outward
radla,lly and ierminates in eyes which fasten alound the side portions of the link, there being abrupt bends Jr
in those portions of the link to keep the guide-wires from slipping thercon, substantially as represented The
whole arrangement is easy of construction, simple, and cheap, as well as strong and durable. Where the guide-

‘wires join to the links there would be an obstr uction -to'the turmng of the chzmn over ‘the spmcket-mheelb,
‘but T obviate this by cutting away- the cdges of the Whe-‘}ls, as shown at w w, fig. 1. This leaves.the movement -

rn

of the chain entirely free. . The'inner edrres of the buckets are flattened, as indicated most clearly in fig. 4.
This enables the spout or receiver I to be extended more closely to the centres of the buckets, and the water to

‘be discharged more coplously when the discharge commences. The cups being small and wired on one side, (the
~ side liable to injary in the well,) may be made of' zine or galvanized sheet iron, and quite thin- and light, and

hence they are cheap, though strong and durable.” The chain can be folded and packcd sepamteiy for trans-
" Whatever the weight of the cups, one. cluster
always balances the other'on the chain. Smce the buckets descend bottom upw ard into the water, ‘they carry
down air, and are buoyed up by their ho‘htness To keep all'steady the chain passes arcund a wheel or drum,
L, at the bottom of the well. - It is mounted over.a pan or basket, M, which is loaded with stones or othex
heavy substance to sink it in place, and hold all steady, so that it is -not necessary to descond into the w ell
to arrange or adjust any part. | |

What I claim as my invention, and deaue to seeure by Lettms Patent, is—

1. The two sprocket-wheels or pairs of sprocket-wheels C D, situated on different shafts, at cqual heights,
and at sufficient distance apart to allow the water to be dlscharged between them into thd reservoir or spout
beneath, when arranged in relatlon to the ‘buckets or cups i in clusbers, substa;ntmlly as ;Ln(l for the purpose
herem spemﬂed o B . |

‘2. T also claim the a}.ra,ngement of the buckets or cups in two clusters or groups on ‘opposite parts of the
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- chain, the remalmnn- port:ons of the chain belng mthout buckets or cups, substantlally as and fm the purpose | |

herein set forth,. | R | | |
3.' 1 also claim the arr angement of side gearmg prst, at the main shaft E, in combmatlon with the coup-
ling n and shifting device I m, o the equivalents thereof, for the purpose herem set forth. |

4. I also claim the chaln-n*mdesj ko, sep&rately or together, as a1ranged in relation to the cham 'md--':_'f =

buckets OT cups, substfmtmlly as and for the purposes herein spec:ﬁed

5. I also claini the chain-A, the wheels C D, and the cross-bars of the lmks, xtendmg across and resting '.

in notches v » of the wheels, all mmnrred as set forth

6. Talso claim the buckets or cups held by the bent links ¢ ¢, and so armnged that thelr centres ale.-_:

_nfea,rl;yr opposite to the joints between the links, substantmlly as and for the purpose-herein specified.

7. also claim the buckets or cups with notches or 111denta,tlons in the bottomq in Fombmatwn mth the' f

- bent links, for the purpose set forth. |
8. Lalso claim the guide-wires or rods g g, which pass around and wire- one-half of the edges of the sev-

eral buckets or cups, and clasp the middles of the supporting: llnng the links bemﬂ. bent at the Jozntg therc-?' a

with, substantially as and for the purpose herein set forth.

9. I also.claim the open spaces w w, in ‘the edges of the wheels, mtermcdmtc between the ch*nn-bea.rmn' -

notches » v, for the purpose herein set forth.

- 10. T also claim the suspended buckets or cups with flattened mne*r edges, as a.rra.ncred upon the Wheel or
-~ wheels, substantmlly as and for the purpose herein set forth.
- The above specification of my improved water- elevator swued by me thls first day of February, 1864

A H. KNAPP.
Witnessea: o
F, L. Knarp,
- F. W. GrovER.
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