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tem containing a series.of motors arranged:|:

- ing the'same.water for.motive power, together.
w1th means for cutting ‘out any one or more

G
()
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- 50 enlargedscale,taken through one of the flume-
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To all whmn w NUQY CONCOT V!

- BeitknownthatI, Wir.niam L. WALTER, a.
citizen of the Umted State

Huron, in the county of St. Clair am:l State.

residing at Port

of MlChlﬂ"ELI] ‘have invented a new and useful

Current- Motm of whleh the followmfr is &,
specification.. -

The present mventwn 1elates to cuuent-

motors, and- pmtmulally to motors of that

class set forth:in my copending application,
Serial No. 66,696, filed July 1, 1901.

One of the Gb;]ects ot the present 111vent1011
is to provide:a novel flume in which the mo-

tor 18 placed, said flume being so constructed

that thewater will be: delwered to the motor
with great efﬁelency and mthout cansmg ah y

.backwater

A further.object is tO consbrucb a ﬂumea,
which may be regulated to the amount of wa-
ter flowing in: the stream or body of water in
which the motor is placed, said flume auto-
mdtwally ada,ptmn itself to any.sudden rise,
as in the case:of floods or freshets, theleby

reducing the: dﬁnﬂ'el Of 1113111’3* to the motm
to a minimum. -

A still fmtheL oh,]ect is to p10v1de a sys-'

in tandem relation and successwelv employ-

motors without: mtelfennw Wlth ’rhe opera-
tions of the others. - -

Anothet object is to i 1mplove the constmc-'-

tion of motor by strengthening and simplify-
ing-the same and 1~educmw the frictional re-
%1513&1:106 thereof to a minimumn. |
In the accompanying drawings the. pre-
ferred embodiment of the motoris fully 11us-

trated, and the construction :and operation |

thele,of is described in the following specifi-
cation. -The right is reserved, howevel to
make sueh chanﬂ'es from:*the e¢constr ucmon

shown and described asthe scope of the claims

hereto appended will permit.

In the drawings, Figure 1is a top plan view
showing a portion of a system constructed in
accordance with the present invention. Fig.
21savertical sectional view through the same.
Iig. 3 1s a vertical transverse section, on.an

| sectwns
view on. the llne xax of Fig. 1; and Fig. 5 is a

side elevatlon of a portion of {Jne of the flume-

sections; more clearly 1lluqtmt1nfr one of the
- 55

- Similar numerals of reference designate |

| -eorrespondm par tf-; in all the ﬁﬂ‘mes of the

in Figs. 1'and 2.

by a bottom 12,

sameplanetherewith.

i—

Fl“‘ is also a vertical sectional

conduits:employed.

drawings.:

In I‘w* 1. portions of two flumes are shown
side hy side, each flume being -composed of

| separate. sectlons (deswnated as a whole by
the reference - numemls 10 and 102, respec-
tively.) :

“As:these sections are snmlar in all
respects; but one need be described. The sec-

tions are entirely independent of one another

6o

and are arranged in tandem relation, as shown

Kach section comprises a

body having spaced side walls 11, connected -

‘Endless holdmn'-cables 18are

journaled in the side walls of the flume, the
lower stretches of these cables being located
contiguous to the bottom of the ﬂume while -
the upper stretches are disposed near the top.

Beéetween the upper and lower stretches of the

holding-cables 18 is arranged a drive-cable

The section is divided
by a vertical: longitudinal partition 15 into
two channels 16 and 17, the said partition
‘being nearer:one wall than the' other, so.that
the cliannel 16 will be wider than 17. In the
'ch&nuel 16:is mounted the motor proper. . -
-This-motor is.constructed quite sumlal Lo :
the motor deseribed in the above-mentioned |
copending- apphmtlon ‘but:is'mueh: simpler
thanthesame.
mounted uponlargespr oeket-wheel% 19, which
wheels are beemed to transverse shafts 20,

sald side walls being con-
structed - -upon a suitable frame 13, covered
by a sheathing, as 14.

70

75
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21, that runs upon sprockets 22, secured to

tion to the shafts 20 and prefera,bl_f, in the
Paddles24are hinged
to the drive-cable at suitable distances apart
and carry bolts 26, that engage the.lower
stretches of the cables 18 .10~ hold said.pad-

! transverse shafts 23, located in pmallel rela- go

dles in upright position during their move- =~
‘ment toward the rear end 01‘:‘ the flume. .
These bolts 26 are slidably mounted upon the
paddles and have forked lower ends, that em-
br ace the cables 18 and &but agmu%t buttons

100 -



18*, secured thereto. They are connected to
horizontally-disposed pivoted arms 26*, the

free ends of which project beyond the pad-
dles and preferably carry antifriction-rollers:

26°, that bear against the under sides of suit-

_&ble ounide- stmps 26°, having upturned front

ends, “which strips 1311113 hold the forked ends

of the bolts down upon the cables, as shown

B &

~ force of the escaping water toa S'ubs‘nantidlly !

15

20

in Fig. 3. The bolts will be raised from their
enﬂaﬂement with the cables as the paddles
are raised at the rear sprocket-wheel 22, and
said paddles are thereupon swung by the

horizontal position and maintain this posi-

tion during their return movement to the for-
~ ward spr oeket wheel 292.
'upon the forward shaft 23, carry pw;;ectmns

Disks 27, mounted

8, (illustrated in Fig. 4,) which projections
enwan‘e the paddles as they reach the forward

hmlt OE their movement and turn them over

to bring them again into operative position,

whereupon the 1‘011618 26° of the arms 26* will

 be moved beneath the upturned front ends of

25

the guide- -strips 26 so -that as the paddles

_eaeh swing into. posmou at the upper end of
" the motor the bolts will be moved downwardly

~ to again engage the cable% as will be leadllv

understood
The paddles are prowded with opemnl‘rS 29,

and valves 30 are hinged at their upper onds
to the front face of sa 1d paddles to normally

close said - openings. The purpose of these

~ valved openings is to prevent back pressure

33

as the paddles are thrown over to theiroper-
When the paddle first strikes

ative position.
the water during this operation, the pres-

- sure will be atmmst the rear face of the same,

4

45,

and this pressure 1s immediately relieved

by the opening of the valve, as shown in Fig.
2.
the water, striking the front face of the
same, w111 1m111ed1ately close the valve, and
Lhereby seal the opening.

In order that

“operate in unison, the front shafts carrying

the same are connected by sprocket-chains

- 31, which pass over suitable wheels 32, se-

5O
55

" 6o

cured, respectively, to said shafts and of.the
proper relative size to insure the mnecessary
relative movement of the two cables.
forward shaft 23 is employed as the driving-
shaft, and in the case of the flumes being 10

cated side by side, as shown in Fig. 1, these
‘shafts are eonnected by-a cluteh 33 %o_that
‘they may be coupled or uncoupled; as de-
sired. The pulley 34, secured to a projecting
portion of this shaft, affords means for at-
taching a belt 355, which belt is connected
with any kmd of machinery deswed to be_'

~driven.

In order to ohtam the maximum eflelency

of the water, the paddles while in operative.
positions pass through a contracted inclosed

passage-way, this passage-way being formed

As the paddle continues to swing down .

- Braces 30* e*&:tend'
dlaﬂ'on&lly ACross each paddle and are dis-
posed in intersecting relation.
the drive-cable and holdmﬂ' cable will always

The |

}

flume.
‘passage-way are provided with inset portions
37, (shown in Fig. 3,) which fit snugly against.

past the same.

'10w1nﬂ‘ manner:

‘beneath the same.

703,355

the end edges of the paddles, so as to “avoid
the loss of Water at these pomts The bot-

dles fit suun*ly_upon the same.

| shafts 2"3,a',nd'exte-11ding' entirely ACroSS the
The side walls of the flume in. this

19

tom beneath the partition 36 is upset, as o
‘shown at 38, and the lower edges of the pad-

75
The upper

ends of the paddles'aie likewise extended up

above the hinges to fill in the space between

the sprocket- wheels 22 and prevent the pas- . =
3o

sage of water over said paddles. As a re-
sul very little water can pass by the paddles

after they arve thrown to operative position;
but in order to overcome any such escapeaf-

‘ter the foremost paddle has reached its first
operative position between the partltlou 36 |
and the upstanding bottom 38 water is intro-

duced into the space between said foremost
paddle and the one next adjacent through

conduits 39, leading from the front end of.
-the flume .:emd hcwmn' discharge-openings 40

opening into the contraeted passage-way just

in rear of the front end of the upset portion

38 of the bottom. 7Twoof these conduits are

located in the opposite lower corners of the
| flume, and one is arranged upon the exterior

face of each channel- wall containing the mo-

tor, the latter tapering toward their d1seharﬂ'e..
- It will therefore be seen that all the

ends.
water below a certain level passing through

‘the channel 16 will necessarily operate against
the paddles ‘and the force thereof wﬂl be

consumed in driving the motor. The other

_ Located
at the upper ends of each channel are gates

41, which are entirely independent of each'_

o0

95

10D

- channel, 17, is open “From end to end and will
permit the free passage of water.

105 -

othet so that either may be raised orlowered
to cub off the passage of water through there-

spective channels controlled thereby
the gate of the channel17is opened and that

When. '

of the channel 16 is closed, the motor will be .
stopped and the water mll flow freely down -

On the other hand, when the
gate of the channel 17 is 1n closed position

'a,nd the gate of the channel 16 is raised, the
‘water must necessarily pass‘. through the mo- -
‘tor and operate the same.

Any Well known

e o

form of valve or gate may be employed for

controlling the passage of watm through the

out31de Condmts 39.
The sections are held in a Stl eam in the fol-
Supports 42

ends by suitable abutments 43. These sSup-

ports have grooves 44 in their opposing faces,
in which fit pintles 45, arranged upon the
The abutments
43 extend to the bottom 12 of the sections,

front ends of each sectlon

120

2 are mounted in
| vertical position and are br aced at theirlower

125

and thereby prevent the water from ﬂowmn' |

The outer abutments are
connected with the banks of the stream by
dams 46, which also constitute overflows for
the surplus water.

by a part1t10n 36, loe&ted in line wmh the .pwota,lly suppmted at 1t% flOtll] ends and is

130

FEach section is therefore
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prefel ably arranged inineclined position. For
the purpose of raising and lowering the rear
end to adjust the motm to the ﬂow of the
stream said rear end is provided in 1its bot-

tom with an inclosed chamber 47, having a

water-inlet 48, normally closed by a valve 49,

said valvebeing operated by means of a stem

10

50, that projects above the side walls. An
air-pump 51 has its discharge communicat-

ing with said chamber th10u0h a pipe 52, and.

o said pipe has, preferably, located in its up-
. perenda rehef cock d3. Assummn the echam-
ber 47 filled with air and it bemﬂ desired to

lower the rear end of the secmon the valve
49 is raised and the air-cock 53 oOpened,
whereby the water will be admitted to the

- chamber, and the air being expelled there-

20

from the end of the section will lose 1ts buoy-

ancy and sink. When the desired p()smon_
has been obtained, the valve 49 is again
On the Othel hand, to raise the rear

closed.

~ end of the section it is only necessary to open

23
- 30
35

40

- 1n Figs. Tland 2

same.

the valve and pump air into the chamber,
thereby e*{pelhnw the water :?md regaining
the buoyancy.

To relieve the pmtles 15 of the lonn*1tud1—

nal strain, abutments 54, prefer ably of stone,
are built at the rear e_nds of each section, the

front faces of said abutments being c_uwed
on a line concentric to the pivot axis of sald
section.
against the

and tlhﬂS,
while permitting of the up-and-down move-

ment of the section, receive the longitudinal

strain thereof and 1__eheve the pivots of the
_As already stated, a plurality of these
sections will be employed where the nature

of the stream permits, in which case each suc-

ceeding section will be pivoted upon the rear
abutments of the one preceding it, as shown
,and an apron 57, secured be-

~ tween the rear abutments will le&d the water

45

50

from the preceding section to the succeeding

one. The sections, although in almement
are spaced a suitable chsta,nce apart so that

their corresponding channels will have com-
‘munication with each other, as shown at 58
in Fig. 1, so that the water passing through

either channel of the upper section may. De
either permitted to pass directly
through the corresponding channel of the

lower section or be diverted into the other

55

60

_mlan#ed in tandem relation.

channel by manipulating the gates 41.
“In operation the sections are first arranged
at the desired inclination, whereupon the

head-gates 41 of the channels 16 are opened, .

while those of the channels 17 are closed.
As a result the water flowing through the
channels 16 will operate the several motors

it is desired to stop any one motm either for

repair or other cause, the head-gate above.

said motor is closed, while the head-ﬂ'ate of
the by-pass channel 17 is opened. The wa-
ter will therefore flow down said channel un-
til it reaches the next seetion, and there can

Rollers 55, journaled in boxings 50,
. secured to said section, bear
curved faces of the abutments,

clown

1f, however,

_-

be diverted back to the channel 16, whilethe -
Should asud- |
| den rise in the water take place, the lower
end of each section will rise to a correspond-

motor will be cutout entirely.

Cd

ing degree, and thus automatically adjust
1tself to any dangerously-swift current that
might injure the paddleb or other pmuons of

the motor.

construction, opemtlon, and many advan-

From the fmewom“ it is thounht that the S

tages of the helem described invention will

be apparent to those skilled in the art with- | |
stood that various changes in the size, shape,

out further description, and it will be under-

proportion, and minor “details of construce-

tion may be resorted to without departmw .

from the spirit or sacrificing any of the ad- o

vantages of the invention.

Ha,vmﬂ‘ thus described mylnventmn What_

T claim as new, and desn e tosecure by Lettms’.

Patent, 18— o
" 1. In appmatus of the cl&s& descubed, a
pivoted vertically-swinging flume having a.

o

95_.__

longitudinal partition d1V1d1nn' the sameinto
beparat,e channels, 1ndependent ﬂ'atesloeated o
at the upper ends of said channels, zmd a wa-

ter-motor located in one channel. I
2. In appambus of the class descubed agy

flume comprising separate. Vertlca,lly-swmrr-_, .

ing sections pivoted at their upperends,each
_seetlon having a longitudinal partition divid-
ingthesame 111to sepmate channels, the chan-
| -nelcs of one section commumeatmn‘ with the
corresponding channels of the succeedmﬂ' sec-

tion, gates located across the channels at the .
_head of each section, and a water-motor

‘mounted in one of the channels of each sec-

tion.

100

105
3. In appmmuf: of the class deseubed, a

flume pivotally supported at one end, means '
for raising and lowering the other end and

a motor located in.the ﬂume

4. In apparatus of the class’ deseubed a
flume pivotally supported atone end and hsw-{ .

110 .

ing a chamber at the other, means for admlt--;, )

31’1(1 a motor located in the flume.

5. In apparatus of theclass deserlbed the'

'tmﬂ' and expelling water from the chambel S

| 1"".15' e

combmatwuwmhaﬂume,ofasuppmblocated S

‘at one end of the flume, a pivotal connection

between the support and the adjacent end of o
the flume, an inclosed chamber arranged at

the bottom of the opposite end of the flume,

120

and means for admitting .amd etpellmﬂ‘ Watel_,-_ N

from the chamber.

6. In apparatus of the class deseubed a

flame pivotally supported at one end, means
for raising and lowering the other end an
abutment located against the movable end of
the flume, and a motor located in the flume.

7. In apparatus of the class described, a SR

flume pivotally supported at its upper end
‘means for raising and lowering the lower end

an abutment located contlfruous to the lowel

.:"1-34:;*'

end of the flume, rollers cmued by the flume s  .

and movably bemmg against, the abutment

'md a 11101301 loeated in the ﬂume




~ the ﬂume and detachably engaging the hold-

. In appalotus of the class deseu'bed a

o .ﬂume having side walls and a partition ex-

tending across the channel above the bottom,
sald bottom having the portion located be-
neath the partition raised toform a contracted
passage-way, a motor provided with paddles

- movable through the passage - way, and in-

“closed water-conduits opening into the pas-

‘Sage -way contiguous to the front end theréof.
[0

9. In apparatus of the class deseribed, the

~ combination with a flume, of a motor loea,ted

“in the flume, said motor comprising an end-
less holding-cable, means for supporting one
streteh of the cable within the flume, a series

15

of paddles movable through the flume and en-
ﬂ‘aﬂ‘lng the holding-cable durmn' their move-

-~ ment in one direction but detached f10m seld
o cable during the return movement. a

- 20

10. In apparatus of the class described, the' |
lume, of a motor loee,ted_
~ in the flume, said motor comprising an end-

eombmatlon with a

~ less holdmﬂ‘ cable having an upper and a
- lowser str otch movable in opp051te directions,
~ one of said stretches being located within the

flume, a series of paddles movable through

. _-mw-eable during their movement in one di-
- rection but detaohed from said eable dHIlHﬂ‘

__..39.

- their return movement. |
11. In apparatus of the class desc,rlbed the |

- combination with a flume, of a motor located

~in the flume, said motor comprising an end-

 less holdmfr cable having an upper and a

 lower stretch movable in opp031te directions,

the lower stretch being located contiguous to

- 'the bottom of the ﬂume, an endless drwe -ca-

 ble mounted between the stretches of the

~holding-cable, and paddles pivoted upon said-

| 40

drive - cable and detachably engaging the

lower stretch of the holding - oable durmﬂ'-
.their movement in one dueetmn but de-

tached from sald eable duunﬂ* theu' return

- movement.

12, In appm atus of the class desembed the

combination with a flume, of a motor 1oeeted

in the flume, said motor comprising an end-

' - less holding-cable having an upper and a

S 50

lower streteh movable in oppomte directions,
the lower stretch being located contiguous to
the bottom of the ﬁume, an endless drwe -Ga-

‘ble mounted between the stretches of the
- holding-cable, connections between the two
~cables to maintain their operative relation to

N ~each other, and paddles pivoted upon the

- 55

. lower stretch of the cable during then move-
‘ment in one direction but detached from S&I(l
'ea,ble durmfr then retum movement

said drwe-eable and detachably engaging the

. 708,355

13. In app‘emtos of the class_:desofibed, a

carrent- motor comprising a drive-cable, a

“holding-cable having a stretch located below
the drlvmﬂ' cable, paddlee pivotally mounted
on the drlve cable, said paddles detachably
engaging the holdmn' cable and projecting -
below the same, aod braces extending diag-
onally across each paddle from top to bottom,’
| sa1d braces bemﬂ' dlspocsed in 1nterseotm0' 1e-

lation. - |
14. In apparatus of the class deserlbed a
current-motor comprising a. drive- eable,-

holding-cable having a stretch located below
the dI‘I ve-cable, paddles pivotally mounted on

thedrive-cable and having openings,said pad-
dles detachably engaging the holding-cable

and projecting below the same, valves hinged
upon the front faces of the paddles and nor-.

75

mally closing the openings thereof, and braces
extending dlawonally across each paddle, said

braces belocr disposed in intersecting relation
and extendmﬂ‘ across the portion of the pad--

dles pr o;;eetmﬂ' beneath the holding-cable.

8o

15. In apparatus of the class descrlbed a,

‘current-motor includinga pair of cables, each

of which has stretches movable in oppomtej;“;".f' :

directions, paddles connected to one cable

and having detachable engagements with one .

| streteh of the other ea,ble durmﬂ' the move-

ment of said paddles in qne dlrectlon but de-

tached from said cable during their return

movement and means eonnectmn‘ the two

9o
cables to cause them to move in unison and =~ -
| maintain the paddlesin fixed relation thereto

while said paddles are connected to both ca-

bles.

16. In apparetue of the class deseubed a
flume comprising separate sections arran ﬂ'ed

in tandem relation, a support located at the
front of each seotlon a plvotal connection be-
tween the front of each section and the ad-

jacent support and a motor loee,ted 11:1 each
section.

100

17, In apparatus of the elaee desembed, a
flame comprising separate sections arranged
in tandem relation, a support located at the -

front of each seotlon a pivotal connection

105

between the front end of each section and the
adjacent support, the rear end of each section
abutting against the sopport of the next see-

tion, and a motor located in each section.

In testimony that I eclaim the foregoing as 110
my own I have hereto affixed myswndture in -

| the presence of two witnesses.

- WILLIAM L WALTER
W1toeeses |
RALPH ]] IIOLLISTER
- HucH W. I‘RED |
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