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To all whom it may concern:

Be it known that I, Epcar A. McCrune,
a citizen of the United States, residing at
Dayton, in the county of Columbia and State
of Washington, have invented certain new
and useful Improvements in Current-Mo-
tors; and I do declare the following to be a
full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and
use the same.

This invention relates to improvements in

ndless chain current motors.

One object of the invention is to provide a
machine of this character which may be
arranged to operate in an open stream or in
connection with a water-fall,

Another object is to provide a current mo-
tor in which the blades on the upper stretch
of the drive chain will be automatically
opened by the pressure of the water and will
be automatically closed in the same manner
on the return stretch of the chain.

Still another object is to provide a motor
of this character which may be constructed
in a plurality of hingedly connected sections,
each of which is provided with an independ-
ent current operated driving mechanism
geared to a common power shaft which is
formed in jointed sections and extends
throughout all of the motor sections.

With the foregoing and other objects in
view, the invention consists of certain novel
features of construction, combination and
arrangement of parts, as will be more fully
described and particularly pointed out in
the appended claims.

In the accompanying drawings, Figure 1
is a top plan view of the machine; Fig. 2
is a front elevation of the same; Kig. 3 is
a side elevation, with parts broken away;
Fig. 4 is a central longitudinal section;
Ifig. 5 is a horizontal section on the line
5—5 of Tfig. 3; Fig. 6 is a vertical section
on the line 6—6 of Fig. 3; Fig. 7 is a side
view of a portion of the drive chain and one
of the current blades, showing the latter in
open or operative position; Fig. 8 is a front
view of the same; Fig. 9 is a vertical section
on the line 9—9 of Kig. 8; Fig. 10 is a rear
view of the blade as shown in Fig. 8; Fig.
11 is a detail fragmentary sectional view of
a portion of one end of the blades, showing
the manner in which the sections thereof are
hingedly connected to the drive chain; Fig.

Specification of Letters Patent.
Application filed September 9, 1909.

Patented Aug. 2, 1910.
Serial No. 516,858.

12 1s a detail perspective view of one of the
links of the drive chain; and one of the
coupling members for connecting the blades
to the links of the chain; Fig. 13 is a frag-
mentary sectional view of one of the hinge
connections between two sections of the
motor.

In the embodiment of the invention here
shown, I provide a main supporting frame
1 comprising a series of vertically disposed
outer side bars or standards 2 and inter-
mediate bars or standards 3, said bars being
connected at their upper and lower ends by
upper and lower cross bars 4. The inter-
mediate bars 8 are preferably arranged in
pairs and are connected together at their
upper and lower ends by longitudinal con-
necting bars 5. The pairs of intermediate
bars 3 are spaced apart at the center of the
frame to form a space or passage in which
is arranged a driving mechanism, herein-
after described. The intermediate bars or
standards 8 at the opposite sides of the
space or passage at the center of the machine
are connected together by pairs of longi-
tudinally disposed side plates 6 which are
preferably spaced apart, as shown.

The motor when arranged for use, is pref-
erably formed of a plurality of sections,
each of which comprises a frame construeted
as just described and said sections are hing-
edly connected together by means of pairs
of hinged plates 7 secured to the adjacent
ends of the side plates 6 of the adjoining
sections. The plates 7 overlap and on the
inner plates of one of the sections is formed
annular bosses 8 which are engaged by an-
nular flanges 9 formed on the inner plate of
the opposite section and said plates when
thus engaged are provided with a pivot bolt
whereby they are pivotally or hingedly se-
cured together.

In one end of the upper side plates 6 of the
sections, is revolubly mounted a drive shaft
10, while in the opposite end of said plates
is revolubly mounted a chain adjusting and
supporting shaft 11. On the opposite ends
of the shafts 10 and 11 are fixedly mounted
sprocket gears 12 with which are operatively
engaged the sections of an endless drive
chain 13. The upper and lower stretches
of the chain sections are held in operative

_position between the gears 12 by a series of

idle rollers 15 which are revolubly mounted
on stub shafts secured to the inner sides of
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the upper and lower side plates 6. On the
chain 13 is secured a series of current engag-
ing blades 16, each of which is formed of
folding sections, said sections being hingedly
connected at their inner edges to a support-
ing shaft 17 which is arranged between and
secured to specially formed links 17" con-
structed as shown 1n Fig. 12 and arranged
in the opposite sections of the drive chain
between which the sections of the blades are
adapted to open and close. One of the sec-
tions of the blades is formed at its inner
edge with an extension 18 which is adapted
to overlap the adjacent edge of the opposite
section, when said sections are in open or
extended position. Slidably engaged with
the rear side of the sections of the blades are
brace bars 19, the opposite ends of which are
pivotally secured to studs 20 arranged in
the links of the chain, whereby when said
blades are in an open or extended position,
the brace bars will hold and brace the same
against the pressure of the water on the
opposite side of the blades. On the forward
or front side of one of the blades is formed
a stop 21 which is adapted to be engaged by
the opposite sections of the blades when the
sections are brought together in folded or
closed position. On one section of the blades
is pivotally mounted a latch 22 which is
provided with an angularly formed operat-
g arm 23, the end of which is engaged with
a suitable guide 24 arranged on the rear side
of said section and said arm is engaged by
an operating spring 25, also secured to said
section of the blade. The latch is provided
with a locking notch 26 and a beveled outer
end, whereby when the opposite section of
the blades is folded inwardly into engage-
ment with said beveled end of the latch, the
latter will be sprung outwardly to engage
the notch 26 with the edge of said section
thereby holding the sections of the blades in
folded or inoperative position.

On the forward end of the frame and in
the path of movement of the beveled end of
the latch 22 is an adjustable trip finger 262
having a beveled lower end which is adapted
to be engaged by the beveled end of the
latch 22 as the blades pass the same, thereby
releasing the latch and permitting the
blades to be opened by the action of the cur-
rent. The trip finger 26* is adjustably se-
cured in the frame by means of a sef screw
or other snitable fastening. When it 1s de-
sired to throw the machine out of operation,
the finger 26 is retracted and secured by 1its
fastening device out of the path of move-
ment of the latch 22 so that the latter will
not be tripped by said finger and the blades
will consequently be held m folded position
so that when passing around, the force of
the current will not act on the blades. On
the opposite end of the frame is secured
parallel depending blade closing arms 26P

966,041

which are adapted to engage the blades 10
as they are brought around by the chain 13
and to fold said blades together to an in-
operative position in which they are held
by the latch 22. The blades when thus
folded, do not, on their return stroke, offer
any resistance to the force of the current
and consequently do not act to operate the
moter until released by the engagement of
the latch 22 with the finger 26* arranged on
the forward end of the frame. By arrang-
ing the blades as herein shown and de-
seribed, the blades on the lower stretch of
the chain will be forced open to an operative
position by the pressure of the current and
will thereby operate the drive chain and
through the latter will utilize the power or
pressure of the current to the drive shatt 10.

Jowrnaled in suitable bearings in one side
of the frame is a power shaft 27, the shaft
of each section of the motor being connected
together between the same by a universal
joint connection, as shown. On one end of
the shaft 27 is mounted a bevel gear 28
which is adapted to be engaged by a similar
gear 29 on the drive shaft 10. The gear 29
1s loosely mounted on the drive shaft and 1s
operatively connected thereto by means of
a suitable clutch 80, whereby the drive shaft
may be thrown into and out of gear with the
power shaft when desired.

Slidably mounted between the pairs of in-
termediate standards 3 and the outer side
standards are hollow floats 31, said floats be-
ing provided with guide blocks 32 which are
shidably engaged with vertically disposed
guide tracks 33 secured to or arranged on
the outer side standards and the adjacent
intermediate standards of the frame. The
guide blocks 32 are provided with threaded
passages with which are engaged the lower
threaded ends of float adjusting rods 34
mounted in suitable bearing brackets on the
frame and provided on their upper ends
with bevel operating gears 35. Revolubly
mounted in the upper ends of the standards
or supporting bars 2 and 3 are front and
rear float operating shafts 36 on which are
fixedly mounted a series of bevel gears 37
which are operatively engaged with the
bevel gears 85, on the upper ends of the float
adjusting rods 34. The shafts 36 at the op-
posite ends of the machine are operatively
connected together to move in unison and
thereby simultaneously operate all of the
float adjusting rods 34, by a connecting shaft
38 on the opposite ends of which are mount-
ed bevel gears 39 which engage similar gears
40 on the float operating shafts 36. Slid-
ably keyed on the shaft 38 is a bevel gear 41,
said gear being shifted into operative en-
gagement with a bevel gear 43 by a lever 42.
The bevel gear 43 engaged by the gear 41 1s
arranged on the upper end of a vertically
disposed power transmitting shaft 44 which
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is revolubly mounted in suitable bearings on
the frame of the machine and has fixedly
mounted on its lower end a bevel gear 45.
The gear 45 engages bevel gears 46 and 47
loosely mounted on the power shaft 27. The
gears 46 and 47 are adapted to be separately
locked into operative engagement with the
power shaft by a double reversing clutch 48
arranged on said shaft whereby the motion
of said shaft is imparted to the power trans-
mitting shaft to drive the power shaft in
one direction or the other. The clutch 48
has connected thereto a shifting lever 49, to
which is connected an operating rod extend-
ing to the upper end of the machine, where-
by said lever is actuated to shift the clutch
and thereby reverse the power transmitting
shaft from the top of the machine.

Pivotally mounted in the frame of the
machine, below the floats 31, are current de-
flecting blades 50, which are adjusted by
means of cables 51 connected to the forward
ends of the blades and to winding drums 52
which are revolubly mounted in the frame
of the machine, as shown. On one end of
the drums 52 are arranged worm gears 53
which are operatively engaged by worms 54
on the lower ends of vertically disposed drum
operating shafts 55 which are mounted in
suitable bearings on the frame 1 and are
provided on their upper ends with bevel
gears 56.

Revolubly mounted in suitable bearings in
the upper portion of the frame, is a second
power transmitting shaft 57 which is formed
m two sections each having gears 57’ en-
gaged with and driven by the gear 43 on the
first power transmitting shaft 44 and on said
shaft 57, adjacent to each end of the same,
is slidably mounted a double bevel gear 58,
said double gears 58 being slidably keyed to
the shaft 57 and connected with said gears
are shifting lever 59 whereby the gears are
moved or shifted on the shaft 57 to bring
one side of the gears into operative engage-
ment with the bevel gears 56 on the upper
ends of the drum operating shafts 55, where-
by said shafts are driven to operate the
winding drums in the desired direction.

Between the sections of the motor and ad-
Jacent to the outer sides of the hinged con-
nections thereof are pairs of connecting bars
60, the opposite ends of which are hingedly
connected to the adjacent ends of the motor
sections by clips 61 or other suitable fasten-
ing devices. Between the bars 60 are revo-
lubly mounted cable winding drums 62
to which are connected and on which are
adapted to be wound anchoring cables 68,
the opposite ends of which are secured to
suitable anchors in the bottom of the stream.
The drums 62 are provided on one end with
worm gears 64 with which are operatively
engaged worms 65 formed on drum oper-
ating shafts 66. The shafts 66 are prefer-

3

ably formed in jointed sections to permit
the free movement of the adjoining motor
sections and on the inner end of said shafts
are fixedly mounted bevel gears 67 which
are operatively engaged with similar gears
68 on the lower ends of vertically disposed
shafts 69, on the upper ends of which are
fixedly mounted bevel gears 70 which are
adapted to be engaged by the adjacent face
of the double bevel gears 58 on the second
power transmitting shaft 57, when said
gears are shifted in the proper direction by
their shifting levers 59. By thus connect-
ing the drums 62, motion is imparted there-
to from the power shaft through the con-
necting gears and shafts to operate the same
in the desired direction.

In conmection with my motors herein
shown and described, I preferably employ a
series of fastening cables and adjustable fas-
tening mechanism such as shown and de-
scribed in my application for Letters-Patent
on improvement in rotary current motors
filed September 21, 1909, Serial Number
518,823.  In connection with the present
form of motor, I also employ the form of
drift guards also shown in the above men-
tioned application.

From the foregoing description, taken in
connection with the accompanying draw-
ings, the construction and operation of the
invention will be readily understood without
requiring a more extended explanation.

Various changes in the form, proportion
and the minor details of construction may
be resorted to without departing from the
principle or sacrificing any of the advan-
tages of the invention, as defined in the
appended claims.

Having thus described my invention, what
I claim 1s:

1. In a current motor, a supporting frame,
a current operated power generating mech-
anism operatively mounted in said frame, a
power shaft driven by said power generat-
ing mechanism, adjustable floats arranged
In said frame, and a float adjusting mech-
anism operated by said power shaft to raise
and lower the floats.

2. In a current motor,a supporting frame,
a current operated power generating chain
arranged in said frame, a series of blades
mounted on said chain, a power shaft driven
by the movement of the chain, adjustable
floats arranged in each side of the frame,
threaded adjusting rods operatively engaged
with said floats, adjusting gears fixedly
mounted on said rods, float adjusting shafts,
a series of gears on said shafts to engage

the gears on said rods, a connecting shaft

geared to said float operating shafts, a
power transmitting shaft geared to said
connecting shaft and said power shaft,
whereby the movement of the latter is im-

parted to the connecting shaft, and a re--
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versing mechanism whereby said power
transmitting shaft is driven in one direction
or the other.

3. In a current motor, a supporting frame,
a culrent operated power generating chain,
mounted in said frame, a power shaft driven
by the movement of said chain, a power
transmitting shaft geared to said power
shaft, a reversing mechanism whereby said
power transmitting shaft is driven in one
direction or the other, current deflecting
blades pivotally mounted in said frame,
cable winding drums revolubly mounted in
the frame, blade adjusting cables connected
to said current deflecting blades and adapt-
ed to be wound on and off said drums where-
by said blades are adjusted, and a series of
operating shafts and gears to connect said
drums with said power transmitting shaft
whereby motion is imparted to the drums to
turn the same in one direction or the other.

4. Tn a current motor, a supporting frame,
a drive shaft revolubly mounted in one end
of said frame, sprocket gears fixedly mount-
ed on said shaft, a chain adjusting shaft
mounted in the opposite end of the frame,
sprocket gears fixedly mounted on said ad-
justing shaft, a power generating chain en-
gaged with the sprocket wheels on said shaft,
a series of pulleys to hold said chain in posi-
tion, a series of current operated blades se-
cured to said chain, said blades being con-
structed in hingedly connected folding sec-
tions adapted to be automatically opened by
the action of the current to an operative
position on the working stretch of the chain
and to be similarly closed on the returnstretch
of the chain, means to limit the outward
swinging movement of the blades, means
whereby the blades are secured in folded or
inoperative position, means to release said
last mentioned means, and a power shaft
geared to the drive shaft.

5. A current motor consisting of a serles
of motor sections, each of which compurises
a supporting frame, means to hingedly con-
nect said frames together, said means com-
prising pairs of hinged plates secured to the
adjacent ends of the frames, and having
an overlapping engagement with each other,
an annular boss formed on the inner plate
of one of said frames, an annular flange
formed on the inner plate of the opposite
frame and adapted to engage said boss,
pivot bolts arranged through said plates and
boss whereby said plates are held in opera-
tive engagement to pivotally connect the
motor sections together, a current operated
power generating chain operatively mount-
ed in the frames of said motor sections, cur-
rent operated blades on said chains, a power
shaft operated by the movement of said
chain, a universal joint connection betieen
the shafts of said motor sections, connecting
bars arranged between said sections and piv-

966,041

otally connected at their opposite ends to
the adjacent ends of the frames, whereby
said motor sections have a limited independ-
ent movement, floats adjustably mountedin
said frames, a series of guide tracks, guide
blocks secured to the floats and slidably en-
gaged with said tracks, a raising and lower-
mg mechanism connected with said floats,
and means whereby said raising and lower-
ing mechanism is operated by said power
shaft.

6. In a current motor,a supporting frame,
a current-operated power generating mech-
anism mounted in said frame, a power shaft
driven by said power generating mechan-
ism, adjustable floats in said frame, a fioat
adjusting mechanism operated by said
power shaft to raise and lower the floats, a
power transmitting shaft, and a reversing
mechanism whereby said power - transmit-
ting shaft is driven in one direction or the
other. ,

7. In a current motor, a supporting frame,
a current operated power generating chain
arranged in said frame, a series of blades
mounted on said chain, a power shaft driven
by the movement of the chain, adjustable
floats arranged in each side of the frame,
threaded adjusting rods operatively en-
gaged with said floats, adjusting gears fix-
edly mounted on said rods, float adjusting
shafts, a series of gears on said shafts to
engage the gears on said rods, a connecting
shaft geared to said float operating shafts,
a power transmitting shaft geared to said
connecting shaft and said power shaft,
whereby the movement of the latter is im-
parted to the connecting shaft.

8. In a current motor, a supporting frame,
a current operated power generating chain,
mounted in said frame,a power shaft driven
by the movement of said chain, a power
transmitting shaft geared to said power
shaft, a reversing mechanism whereby said
power transmitting shaft is driven In one
direction or the other, current deflecting
blades pivotally mounted in said frame,
cable winding drums revolubly mounted in
the frame, blade-adjusting cables connected
to said current deflecting blades and adapted
to be wound on and off said drums whereby
said blades are adjusted, and means to con-
nect said drums with said power transmit-
ting shaft whereby motion is imparted to
turn the same in one direction or the other.

9. In a current motor, a supporting frame,
a current operated power generating chain
arranged in said frame, a series of blades
carried by said chain, a power shaft driven
by the movement of the chain, adjustable
blades arranged in each side of the frame
and a float adjusting mechanism operated
by said power shaft to raise and lower the
floats.

10. In a current motor, a supporting
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frame, a current operated power generating
chain arranged in said frame, a series of
blades carried by said chain, a power shaft
driven by the movement of the chain, ad-
justable floats arranged in each side of the
frame and a float adjusting mechanism oper-
ated by said power shaft o raise and lower
the floats, a power-transmitting shaft geared
to said power shaft and a reversing mech-
anism whereby said power transmitting
shaft is driven in one direction or the other.

11. In a current motor, a supporting
frame, an endless power generating chain
mounted therein, a series of folding blades
carried by said chain and adapted to auto-
matically open to an operative position by
the action of the current on the working
stretch of the chain, means to limit the out-
ward swinging movement of the blades,
means whereby the blades are held in folded
or inoperative position during the return
movement of the blades, means to release
said blades when at the end of said return
movement and a power shaft driven by the
power generating chain.

12. In a current motor, a supporting
frame, an endless power generating chain
mounted therein, a series of folding blades
carried by said chain and adapted to be

automatically opened to an operative posi-’

tion on the working stretch of the chain by

8 -

30

the action of the current, means to limit the .-

outward swinging movement of the blades,
latch devices whereby the blades are held in
folded or inoperative position during the
return movement of the blades and a trip
device mounted in the supporting frame to
release said latch devices in order to permit
said blades to swing into open or opposite
position when at the end of the return
movement of the blades, and a power shaft
driven by the power generating chain.

In testimony whereof I have hereunto set
my hand in presence of two subscribing
witnesses.

EDGAR A. McCLUNG.

‘Witnesses:
W. E. Camniw,
J. E. STEPHENSON.
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