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UNITED STATES

PATENT OFFICE.

FRANK DINWIDDIE, OF KANSAS CITY, MISSOURL

CURRENT-MOTOR.

SPECIFICATION forming part of Letters Patent No, 478,316, dated July 5, 1892.
Application filed November 17,1891, Serial No: 412,171, (No ‘model.)

To all whom it may concern:

Be it known that I, FRANK DINWIDDIE, of
Kansas City, Jackson county, Missouri, have
invented certain new and useful Improve-
ments in Current-Motors, of which the follow-
ing is a full, clear, and exact de§011p110n ref-

-erence bemv had to the accompanying draw-

ings, formmv a part hereof.

My mventlon relates to machines for util-
izing the force or power of running water—
such as rivers, brooks, and various other run-
ning-water eourseq—-and for supplying the
power so developed to various forms of ma-
chinery; and the objects of my invention are
to produce a current-motor which shall be
simple strong, durable, and comparatively
inexpensive in construetion and which shall
utilize the maximum amount of power évolved
from the movement of the water; further-
more, to produce a current-motor whlch shall
be direct and positive in ifs operation and
which shall be under complete control of an
attendant, so that the latter can stop or start
it readily Whenever desired.

To the above purposes my invention con-
sistsin certain peculiar and novel featuves of
construction and arrangement, as hereinafter
described and claimed. _ )

In order that my invention may be fully

understood, I will proceed to describe it with:
. reference to the accompanying drawings, in

which—

Figure 1 is a perspective view of acurrent-
motor embodying my invention. Fig. 2 is a
central vertical longitudinal section of the
lower part of the same on the line 2 2 of Fig.
1. Fig. 3 is a transverse vertical section of
the same on the line 3 3 of Fig. 1. Fig. 4is
a detached perspective view, on an enlarged
scale, of one of the traveling buckets of the
motor. Fig. 5 is a transverse vertical section
of the same on the line 5 5 of Fig. 4. TFig. 6

. is a detached perspective view,on an enlarged
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scale, of a modified form of the traveling
buckets. Fig. 7 is a detached perspective
view, on an enlarged scale, of the devices for
attaching the buckets to their ecarrying
sprocket-chains. - Iig. 8 is a detached per-

spective view, on an enlarged scale, of the:

so tension mechanism for the power-transmit-

ting cable. Tig. 9 is a detached perspective

view, on an enlarged scale, of an ice or other

obstruction gnard to be applied to the motor.
" In said drawings, 1 designates a suitable
floating vessel—such as a flat-boat, bateau,
seow, or other similar vessel—upon which the
supporting frame-work of my improved mo-
tor is preferably supported, the said vessel
being suitably anchored in the stream or to
the bank of the same while the motor is in
use. It is to be understood, however, that the
motor mechanism and its supporting frame-
work may be mounted upon any suitable
structare; either fixed or movable, as circum-
stances may render desirable, without depart-
ing from the essential spirit of myinvention.

2 designates” two horizontal parallel base-
pieces or sills, which are laid upon the bot-
tom of the vessel 1 adjacent to its opposite
sides and the ends of which protrude beyond
the ends of said vessel a suitable distance, as
shown. These base-pieces or sills may be
either timbers of suitable size and strength,
as shown, o they may be metal beftms of the
I-beam t_ype, if preferred.

3 designates four uprights, each of which
is bolted or otherwise strongly secured at its
lower end to oneend of one of the base-pieces
orsills 2. These uprights 3 arethus arranged
in two pairs, one pair being at each end of
the vessel and the uprights of each pair ex-

-tending parallel with each other obliquely up-

ward and toward the middle of the vessel.
These uprights are:also preferably in the
form of metal I-beams, as shown, but may be
timbers of suitable size and strength, if pre-
ferred. ‘The two opposite uprights 3 arecon-
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nected together by a horizontal tie-beam 4,

strongly secured tothe upper ends of said up-
rights, and which thus extend parallel with
each otherabove and ateach side of the vessel
1. Thesetwo tie-beams are also preferably in

‘the form of metalI-beams, as shown,but may,

if preferred, bein the form of timbers of suit-
able size zmd strength., These tie-beams are
shown as each suppmted about midway of
its length by a vertical support 3, the lower
end of which is bolted or otherwise strongly

‘secured to the upper side of the correspond-

ing sill or base-piece 2, and the upper end of

‘the ends of which are bolted or otherwise

go
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which issimilarly bolted or otherwise strongly
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secured to the under side of tha correspond-
ingtie-rod 8. Thesesupportsareeitherin the
form of metal I-beams, as shown, orof timbers
of suitable size and strength, and it is to be
understood that while I have shown but one
such support for each tie-beam 3 any desired
number of such supports may be provided,
as circumstances may snggest. The two tie-
beams 4 are also braced laterally by a hori-
zontal cross tie-piece 6, the endsof which are
bolted or otherwise strongly secured to the
inner sides of the tie-pieces 4, the said eross
tie-pieces being preferably in the form of
metal I-beams, but permissibly timbers of
suitable size and strength, andit is to be un-
derstood that while I have shown a single
cross tie-piece 6 connecting the two tie-pieces

. 4 about midway of their length any desired
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number of cross tie-pieces may be used, as
circumstances may demand.

Upon the lower ends of the uprights 3, at
the outer parts thereof, are secured fixed
bearing-boxes 7 of the usual formn, as shown,
or of any other suitable or preferred form,
there being thus four of said bearing-boxes
arranged in two pairs, one pair being at each
end of the frame-work. Ineach pair of these
bearing-boxes 7 are journaled the ends of a
horizontal shaft 8. The said shaft thus ex-
tends transversely of the supporting frame-
work and beyond the ends of the vessel 1, as
shown. Upon the upper ends of the uprights
3, at the outer sides thereof, are secured elon-
gated skeleton or open guides 9, within each
of which is mmovably retained a vertically-ad-
justable journal-bearing 10, an adjusting-
serew 11 Dbeing inserted through the lower
end of each bearing-gunide and supporting
the bearing atitsupperend,asshown. There
are thus two pairs of these adjustable bear-
ings 10, one pair being located at each end of
the supporting frame-work, and in each of
these pairs of bearings are journaled the ends
of a horizontal shaft 12, there being thus two
of said shafts, each extending transversely of
the upper part of the supporting frame-work
and at the ends thereof. Upon each of the
lower shafts 8 are mounted two sprocket-
wheels 13, which are located adjacent to the
ends of the shafts, and upon each of the up-

pershafts 12 are mounted two similar sprock- -

et-wheels 14, which are located also adjacent
io the ends of said shafts, there being thus
two pairs of lower and two pairs of upper
sprocket-wheels, and the two pairsof sprock-
et-wheels 'being located atone end of thesup-
porting frame-work. Over these sprocket-
wheels run two endless sprocket or drive
chains 15, one of the said sprocket or drive
chains being thus located at each side of the
supporting frame-work of the machine and
within the uprights 3 and supports 5.
Certain of thelinksof thedrive orsprocket
chains 15areeach formed with an oppositely-
disposed pair of ears 16,through which pass
transverse pivot-pins 17, each of said pivot-
pins being surrounded between the ears 16 by
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the turned end 18 of one of a number of con-
necting-bars19. (See,also,Fig.7.} Ttwill thus
be seen that at intervals of each sprocket-
chain 15 are attached these arms 19 and that
each arm 19 of one chain is located directly
opposite one of the arms 19 of the companion
sprocket-chain. At the end opposite from
the ears 16 each bar or arm 19 is formed with
anoppositely-disposed pair of similar ears 20,
transversely through which extends a pivot-
pin 21, which is retained in position by a nut
22, (a like nut being preferably provided for
each of the pivot-pins17.) 'Each of the pivot-
pins 21 is surrounded between the ears 20
by the turned end 23 of a bar 24,and the op-
posite end 25 of said-bar 24 is likewise turned
to surround a transverse pivot-pin 26, which
passes through the front ends of the travel-
ing buckets 27. On their under sides, at the
rear ends thereof, the buckets 27 are formed
with twooppositely-disposed ears 28, through
which pass pivot-pins 29, which pass also
transversely through ears 30 on the corre-
spouding links of the sprocket-chains.

As shown in Figs. 1, 2, 3, 4, and 5, each of
the traveling buckets- 27 is shown as of ob-
long rectangular form, without top or bottom,
and as having its parts strongly braced to-
getherby through-bolts 28%, and these buckets
extend transversely of the machine from one
sprocket-chain 15 to theother. Within each
of these buekets is placed a gate or abutment
292, which isconnected by one or any number
of hinges 30* to the inner surface of that side
of the bucket which is uppermost when said
buckets are submerged. These hinges are

. secured to the front margins of the gates or

abutments 29%, and are also secured to the in-
ner surfaces of the said sides of the buekets
at points near the front margins of said sides.
By reference to Fig. 2 it will be seen that when
the buckets descend (the movement of the
sprocket-chains being in the direction indi-
cated by the arrow) the gates or abutments
29* will close automatically by gravity and
will remain in closed position during the en-
tire submergence of the buckets. It will also
be seen that as soon .as the buckets emerge
from the water the gatesor abutments 29* will
likewise automatically open by gravity.

In Fig. 6 I have shown a slightly-modified
form of the buckets, but one of which em-
bodiesthe same essential mode of operation as
that of the buckets 27 just-described. In'this

instance the buckets, instead of being reet-

angular, are triangular in form—that is to
say, each of these buckets is composed of one
closed side or bottom 31, to the ends of which
are secured triangular end pieces 32.
closed pottion 311is lowermost' whenthebucket

is submerged and the gate or abutment 29* is-
secured to its inner surface by hinges 30% as-

before. The opposite side of the bucket is
provided with a longitudiral strip 33, against
which the free edge of the gate or abutment

comes when the latter is in closed position.’

1t will thus be seen that the gate or abutment
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29* in this instance operates precisely as be-
fore to close the bucket, and thus actuates the
drive-chainswhen the buckets are submerged.
The end pieces 32 of this bucket are also pro-
vided with the ears 28;as before, said ears
serving the same purpose as that of the ears
of the bucket 27." When the gates or abut-
ments 29* of the buckets 27 are in closed po»
sition, they are supported against the pressure
of the water by the two front pairs of through:
bolts-28* and it will be seen that when the
buckets are submerged they move beneath
the front end of the vessel longitudinally to
its rear end,and thence upward over the rear
end. By this means the full force or power
of the current is utilized and no back-press-
ure whatever has to be overcome. :

Iwill now proceed to describe the device for

transmitting the power generated by the
movementof the buckets and sprocket-chains
to the mechanism which is to be driven by
the motor. .

34 designates a horizontal shaft, which ex-
tends transversely of the machine and which

.at its ends is journaled in suitable bearings

in or mounted upon the lower parts of the
supports 5. At one or both ends of the shaft
34 is mounted a belt-pulley. 35, over which is
led a suitable belt 36, which runs over a belt-
wheel upon- the machine or shafting to be
driven by the motor. Midway of the length

. of the shaft 31 is mounted a double-grooved
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pulley 37, and midway of the length of each
of the shafts 12 is mounted a similar double-
grooved pulley 38. . An endless belt or rope
39 is laid around the pulleys 37 and 38, as
shown, and it will be seen that as the moving
sprocket-chains 15 revolve the shafts 12 and

pulleys 38 the belt 39 will revolve the pulley-

37 and the shaft 34 and impart corresponding
motion to tlie belt 36, and thence to the ma-
chinery or shafting to be driven by the motor.
-In order to insure the required tension of the
belt or band 39 necessary to prevent slipping

of the same and consequent loss of power and

movement, I have provided a presser or ten-
sion bar 40, which is of inverted-U form, and

~ the bend of which is provided with a stem or
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rod 41, which extends vertically upward fiom
the bend of the bar 40 and which works ver-
tically through a transverse opening in the
cross tie-piece 6 before described. Through
the lower ends of the arms of this presser or
tension bar 40 extends a short shaft 42, which

carries midway of its length a peripherally-.

grooved roller or wheel 43. The ends of the
shaft 42 are journaled in two bearing-blocks
44, which work vertically-in two vertical guide-
slots 45, which are formed in the vertical arms

of two oppositely-disposed inverted-L.-shaped-
hangers 46, the upper horizontal arms of said

hangers being: bolted or otherwise strongly

secured to the under side of the eross-tie-

piece 6. A stout spiral spring 47 surrounds
the rod 41 and is interposed between the up-

per side of the bend of the bar 40 and the

under side of the tie-piece 6. Thus it will be

seen that the spring 47 by its expansive ac-

tion presses the roller or wheel 43 downward
upon the rope or belt-39 and maintains the
required tension of the same for the purposes
before explained. . ‘ .
In order to provide for the ready starting
and stopping of the motor, as desired, I have
provided the following attachment: Each of
the buckets above described is provided with
two short rock-shafts 48, which pass through
that side of the bucket which is lowest when
the bucket is moving horizontally over the
top of the machine, said rock-shafts being lo-
cated near the front margins of said sides.
At their inner ends these rock-shafts are pro-
vided with rock-arms 49 and at their ounter
ends with rock-arms 50. The rock-arms 50
are inserted into the opposite ends of a‘link-
bar 51, and to each of these link-bars, about
midway of the length of the same,is pivotally
connected one end of a bell-crank lever 52.
At its bend each of these bell-crank levers is
connected by a pivot-bolt or pin 53 with the
adjacent side of the bucket, and at its free
end said bell-crank carries an eye-bar 4.
The lower eyes of these eye-bars embrace an
endless cord 55, asshown. The said eord thus

extendslongitudinally beneath and above the-
machine and also upward at its ends and is-

supported by said eye-bars. A pair of levers
56 are pivoted together at 57, and one of said
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levers-is-connected by a-link 57* and eye 57°

to the cross tie-piece 6, and the upper end 56
of one of said levers is bent to partially sur-
round the cord 535, while the upper end of the

' companion- lever carries a roller 59, which

presses at times against the opposite side of
the cord. Now when the lower ends-of the
two levers 56 are moved toward each other
the "cord 55 is closely embraced by the bent
end 58 and roller 59 of the levers. The con-
tinued movements of the buckets now in-
stantly bring one of the eye-bars 54 into con-
tact with the parts 58 and 59, and this tilts
the bell-cranks 52,
longitudinally,and moves the rock-arms 49 of
the buckets at the top:of the machine over

the free -edge of the gates 29, thus holding"
said -gates open and stopping the machine.-
The levers 56-are now moved laterally a suffi--

throws the link-bars 51

I00
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cient distance to cause the rope 55 to move -

longitudinally, and thus release the crank--

arms 49 from the gates in the submerged
buekets, allowing said gates {o-drop. The le-
vers 56 are now separated, and the pressureof

120

water against the gates 49 of the submerged -

buckets will again start the machine.

In order to prevent floating ice or other
floating débris from injuring the buckets-or
other parts of the machine,; I provide a guard

125

at either or both ends of the same.  This -

guard is of substantially V form and is coni-
-posed of twohorizontal parallel sets of cables-
+60, which are connected at their front endsto
-a stake 61, drivén into the bottom of the
stream, and at their rear ends to two pendent

rods 62, secured to the meeting ends of the
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frame-pieces 2 and 3, the two sets of cables
being held separated by any suitable number
of vertical spreader bars or rods 63. Thus
ice or other floating débris will be thrown
away from either side of the guard and will
not be allowed to strike and injure the buck-
ets or other parts of the motor.

The peculiar operation of the several parts
of the motor have been explained in connec-
tion with the deseription of their construetion
and arrangement, and consequently it is be-
lieved that a description of the general opera-
tion of the machine is not necessary. It will
be seen that the machineissimple, strong, and
inexpensive in counstruction, that it utilizes
the full power of the current, and that it is
under complete control of the attendant.

It is to be understood that, while I have
shown and described but two of the sprocket
or drive chains 15 and a corresponding num-
ber of sprocket-wheels upon the shafts 8 and
12, I propose to employ as many more of said
chains and wheels as I may find desirable,
the immediate connections between the buck-
ets and chains and the other described oper-
ative connections being correspondingly du-
plicated.

Ilaving thus deseribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. A current-motor comprising a suitable
supporting frame-work, a number of shafts
journaled thereon, a number of sprocket-
wheels carried by said shafts, a number of
endless sprocket- chains running over said
sprocket-wheels, a number of buckets carried
by said chains and each provided with an-au-
tomatically opening and closing abutment or
gate hinged within the bucket, a number of
rock-shafts earried by the buckets and having
rock-arms to engage the margins of the open
abutments, alink-bar connected to said arms,
bell-crank levers carried by each bucket and
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connected to the link-bars, and an endless
flexible connection eonnected to said bell-
cranks, substantially as set forth.

2. A current-motor comprising a suitable
frame-work, a number of shafts journaled
thereon, a number of sprocket-wheels car-
ried by said shafts,a number of endless sprock-
et-chains running over said wheels, a num-
ber of buckets carried by said sprocket-
chains and each provided with an automati-
cally opening and closing abutment, a num-
ber of rock-shafts carried by the buckets
and having rock-arms to engage the margins
of the open abutments, a number of link-
bars connecting said rock-shafts, bell-crank
levers carried by said buckets and engaging
the link-bars, eye-bars carried by the bell-
cranks, an endless flexible connection em-
braced by said eye-bars, and a pair of grip-
ping-levers pivoted upon the frame-work and
arranged to surround the flexible connection
for engaging the eye-bars, substantially as set
forth.

3. A current-motor comprising a suitable

foat,asnitablesupporting frame-work mount--

ed upon and extending longitudinally of said
float, a number of endless sprocket-chains
ranning oversaid shaftsand beneath the float,
a number of elongafed buckets extending
transversely of the frame-work and each con-
nected to the sprocket-chains by two pairs of
arms, one arm of each pair being pivotally
connected at one end to the bucket and its
opposite end to the corresponding end of the
companion arm, and the opposite end of the
companion arm being pivotally connected to
the sprocket-chain, substantially as set forth.
In testimony whereof I affix mysignaturein
presence of two witnesses.
FRANK DINWIDDIE.
Witnesses:
H. E. PRICE,
JNO. I.. CONDRON.
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