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To all whom it may concern:
Be 1t known that I, NorMax A. STadm,
a citizen of the Umted States, 1es1dmo at

~ Glendora, 1 the county of Lios Anﬂeles “and
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and
- position for receiving the force of the stream
while moving through the working part of
ogates swing free
and 111dupendent of each other so that they

State of (_/‘lllf()l nia, have imnvented a new and

-usetul “th%lotm of which the following

1s a specification.

This invention relates to a water motor
and one of the objects of the invention is

to provide a water motor which may be set

in a stream and- operated by the current,

and to provide means for moving the motm
out of the current 1f desired.

- The 1invention embodies a plurality of
units which revolve around a vertical axis,
each unit consisting of a series of O%tes;
another ob]ect 1s to hold the gates in

their cycle, and to lot the g

will feather the water when moving thr 011011
the 1dle part of their cycle.

A further object of the invention 1s to
provide means for causing the gates to re-

~ce1ve the force of the current to operate the
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motor, or to swing ifree in line with the cur-
vent to stop the motor.

- Another object of the invention 1s to pro-
vide means whereby the current may be de-
flected so as to concentrate the force of the
current at the working portion of the motor
and to provide a plur ahty of such deflecting
means for the more perfect regulation of
the flow of the stream thr ouoh the motor
and to provide for qdjustmg each of said
deflecting means 1independently of the other.

The gates of each unit 1n passing through
the working part of their cycle receive the
force of the stream being held by certain
lugs and 1n passing through the idle part of
their cycle the gates swing freely away from

- said Iugs and lie parallel with the course of
 the stream. These lugs may be moved out
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of position, so that the gates may swing free

throughout the entire cycle. These two po-
sitions of the lugs being secured by control-

ling devices, which controlling devices are

in turn capable of being manually regulated,
and a further object i1s to provide for the
manual regulation of such controlling de-

vices without producing any friction be-

tween the manual regulation means and the

controlling devices atter the regulation has

been eﬂ.’ected so that when the lugs are

‘gate, the section being taken on line a*—

moved into position to hold the gates ag rainst
the water action the controlling devices
which hold them in such position are not
trictionally engaged by the manually oper-
ated device which was employed to shift the
controlling devices into a position where the
[atter would of themselves hold the lugs in

operative position.

60

A further object 1s to provide a novel )

,fmm of gate Of great strength and buoy-
* Other ob]ects and advantages will be

brought out in the following descrlptlon

Refeﬂmn‘ to the drawings: Figure 1 is a
plan view of the complete invention showing
1t 1 position 1n a stream. Fig. 2 is an en-
larged vertical section of the motor on line
z*—ax® I'ig. 1. If1g. 8 1s an enlarged vertical
section through a gate Showmo* the device
for oper atmﬂ the lugs which control the
w'{i
Fig. 2. Fig. 4 is a pelspectwe view of a
a,te 1n detall part of the gate being broken
aw..w to show the cdetail constluctlon
D 1s a perspective view of the complete motm
1 designates posts forming supports or
abutments for supporting the motor. The
frame of the motor comprises upper and
lower frame sections 2 and 8 of similar con-
struction, each frame sectlon comprising
horizantal parallel bars 4 and 5 which are

secured at one end to horizontal bars 6, the

horizontal bars 6 being connected at each
end by vertical bars 7. The parallel bars 4

and b are connected at their opposite ends

y short bars 7’ and by vertical bars 8. A

tween the bars 6 and 4.

11 designates the main shaft, the upper
end of which is mounted in a ]ournal 12 on
the bar 4 and the lower end being mounted
in a step bearing 13 on the lower bar 4. The
upper end of the bearing block 13 1s
shouldered and a flanged sleeve 14 is shipped.
over the shaft and upper end of the journal
13 and serves to house a ball race 15 in the

Interior of the bearing and prevent the en:

trance of water.

~ Secured to the shaft 11 near its lower end
1s a sleeve 16 having a lower disk 17 and an
upper disk 18, and bolted to the upper disk
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"Jau of diagonal braces 9 and 10 extend be-
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18 1s a plur ahty of horizontal bars 19, each

bar 19 forming the lower bar of a unit to

be described, and being firmly supported

by a brace 20 which extends to the dlbk 17
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Near the upper end of the shaft 11 is a
similar sleeve 16* having an upper disk 172
and a lower disk 182, and secured to the disk
182 1s a plurality of horizontal bars 192, each

bar 192 lymo directly above and parallel with

a lower bar 19. A series of vertical rods
20 extending between each pair of bars 19
and 192, each rod 20 forming a pintle for a
oate 91, Braces 19° extend from the outer
ends of the bars 19* to intermediate points
on the adjacent bars 19* lbach gate com-
prises a pair of vertical flat bars 92 which
are united by horizontal bars 23 which Torm
braces. Covering the rectangular frame
work formed by the bars 22 and 23, 15 2
sheet metal casing 24, which forms an air-
tight, buoyant compartment or gate 24". A

--t111 ee %1ded gate frame 25 fmmed of channel

bars 1s so constructed that it is ada pted to
slidably receive the compartment 24" so that
when placed in position between the hori-
zontal bars 19, 192, the inner vertical bar 22
of each gate lies ao ainst the adjacent pintle
rod 20 and a channel bar 26, V-shaped 1n
cross section, incloses the p111tle rod 20 and
is secured to the adjacent edges ot the cover
24, thereby pivoting the Date on the pintle
20. Iach channel TDar 25 is slotted at 7
to recelve the pintle 20 and permits the
removal of the gate from the pintle after
the channel bar 56 has been removed. It is
thus possible to remove the gate without
disconnecting the pintle 20, the oate being
removable sidewise from the pmtle atfter
being disconnected as described. The gates
while constructed of metal are indestruct-
ible and of great strength, and being hollow,
are bummnt so that thelr Vewht 1S not Lhrown

on the step bearing and fr iction at that point

1s avolded lar Gely This relieves the hori-
zontal bars 19 and 19* of strain.

Kixtending along the edge of each bar 19
and 19* 1s a lug shaft 28, each lug shaft 28
being journaled at intervals in blocks 29
which are secured to the bars 19 and 192

Itach lug shaft 28 1srotable in its supporting

block 29, and rigidly secured to each lug shatt
18 a series of lugs 80 which lugs are adapted
to stand behind the oates o1 and parallel
therewith when the lug shafts are 1 one
position as shown 1n full lines in fig. 3, or
the lugs may be folded forward fiat against
the bars 19 and 19* as indicated in dotted
hines 1 Fig. 8 by rotating the respective
lug shatts % through a qualtel of a revolu-
tion, and when the lugs 30 are so folded
forward the gates 21 escape the lugs 30 and
are free to swing on their respective pintles
20, stops 29" abutting the lugs.

The lug shafts 28 are operated by mech-
anism 1n such a manner that while the gates
21 are moving through the working portlon
of their cycle the luos 30 stand behmd such
gates and cause the O‘ates to receive the pres-

sure of the stream and thus impart rotation

073,823

to their Snpportmg units through the
medium of lugs 30, while when the Mtes are
mMoving thlouﬂh the 1dle part of their cycle,
the hw shafts 28 are turned so that the lugs
30 will be folded back and free from the

oates so that the gates are free to swing
naturally and mdependenﬂy of each other
into a position parallel with the course of

the stream and thus not exert any opposing
pressure which would in the least negative

the effective work which 1s being performed
by the other gates which are moving through
the working part of their cycle.

The mechanism for controlling the lug
shafts 28 whereby this result is secured co-
prises a plurality of levers 31 fixed to the
respective upper lug shafts 28 adjacent the
disk 18% A series of arms 32 are secured to
the inner ends of the lower lug shafts 28
and the arms 32 are connected by rods 33
with the arms 31. Kach arm 31 1s connected
to a vertical arm 34, the latter having a pin
35 which projects throuo h a slot 36 formed
in an arm 37 of an individual weight 38,
each arm 37 being pivoted at 39 to the disk
172, The wemhts 33 normally tend to de-
press tle arms 34. Resting upon the mner
ends of the arms 37 1s the lower end of an

intermediate weight 40, which near 1ts upper

end 1s provided with a ﬂanne 41 which flange
1s adapted to be eng
shaped arms 42 depenchnﬂ from a pivoted
frame 43 on which a controlling weight 44
1s slidably mounted. When 1
weight 44 is shifted into the position shown
n I‘lo. 9, the inner end of the frame 43 is
tilted dow nwardly so that the arms 42 ave
out of engagement with the flange 41, that
18, the arms 719 ave e adapted to move 511011ﬂV
lower than the flange 41, so that when in
such position the arm 42 does not touch the
lange 41 and the intermediate weight 40 1s
allowed to rotate freely. When the welght
40 is lowered the ends of levers 37 ave tilted
and elevate the imdividual weights 38 and
through the vertical arms 34, arins 31, rods
33, arms 32 and lug shafts 28 hold the re-
spective lugs 30 ovu‘lappuw the respective

gates 21 as indicated in I 1. 2. so that while
movmﬂ through the 1dle peut "of their cycle
the gqte% 21 are free to swing away from the
lugs 30 and feather the stream. As the
gates 21 approach the working part of theuwr
cycle, the gates swing back against the lugs
30 and the latter hold the gates so that they
recerve the pressure from the water. In
this manner the Iugs 30 are held 1n position
by means of the wewht 40 and 1ntermediate
connections. When it is desired to stop the
motor from operating, the weight 44 1s shift-
ed to the left ther eb} tilting the frame 43 in
the opposite direction, wheleupon the arms
42 1ift the weight 40 and the latter relieves
the arms 37, theleby permitting the indi-
vidual Welohts 38 to drop and push down
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the arms 34 and thereby rock the upper lug
shafts 28, and the rods 33 acting upon arms
39, rock the lower lug shafts 28 so that the
lugs 30 are folded forwsard thereby permait-
ting all the gates of all of the units to
swing freely and permit the stream to flow
directly through the motor without exerting
any pressure against the face oi the gates.
The motor then stops. The outer edge of
each gate is provided with the V-shaped bar
26 to form a cut-water to relieve opposing
ressure against the edge as much as possi-
le. A drum 45 surrounds the lower part
of the weight 40 and covers the individual
weights 38 and adjacent parts as clearly
shown in Fig. 2. The frame 2 of the motor
is preferably hinged at 46 to permit the
motor to be swung up out of the stream
whien go desired. o
A deflector 47 is arranged near each side
of the motor, each deflector being journaled
to a vertical shaft 48 mounted in brackets
49, the outer edge of each deflector 47 1s se-
cured by cables 50 which are wound on
sheaves 51 mounted on a shaft 52. Thus by

turning shaft 52 the associated deflector may

be moved into the position shown in full
lines in Fig. 1 at an angle with the direction
of the current so that the water will be de-
flected and delivered at a tangent to the
motor and thus strike the gates m working
position at nearly right angles, thus con-
centrating the stream and applying it to the

‘motor at the most favorable angle for giv-

ing the greatest amount of power. DBy un-
winding the cables 50 the deflectors may be
allowed to swing into position shown 1in
dotted lines, which position they will natu-
rally assume, and when in this position the
water will flow straight by the. deflectors
without being diverted against the motor.
In order to hold the shafts 52 1 any posi-
tion in which they mayv be set a pawl 53 and
ratchet 54 may be employed. =

To facilitate starting the motor, a hand
lever 55 may be journaled on the main shaft
11 and by means of a pawl 56 and ratchet
57, may be used to impart rotation to the
shaft 11 and thereby start the motor, the
ratchet 57 being adapted to run ahead of
the pawl 56 as the motor gathers headway.

To clear the stream of driftwood or debris

- which might damage the motor, a grid 59 1s
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provided having horizontal rods 60 fastened
to end pieces 61 which are bolted to the
posts 1 on the upstream side of the motor.

A drum 62 is secured to the disks 17 and
houses the rods 33, -

What I claim 1s: '

1. In a water motor, 3 main shaft, a series
of units connected with the main shaft, each
unit comprising a series of pivoted gates
capable of complete rotation with respect to
their pivots, a lug shaft radial of the man
shaft extending along each unit, a serles ot

lugs on each lug shaft adapted to hold the
adjacent gates from swinging in one direc-

tion, and weight controlled means for oper-

ating said lug shafts. -
9. In a water motor, a main shaft, a plu-
rality of units connected to the main shaft.

oates, a lug shaft extending along each
edge of each unit, a plurality of lugs on each
lug shaft adapted to hold the gates from

swinging in one direction and permitting the

gates to swing in the other direction, an
arm on each lug shaft, a rod connecting said
arms, an individual weight for each unit
having a connection with one of said arms,
an intermediate weight for controlling said
individual weight, and means for control-
ling the intermediate weight.

3. In a water motor, a vertical shaft, a
plurality of units connected to the shait,
each unit comprising a series of gates, a
frame supporting each series of gates, each
frame comprising a pair of horizontal bars,
vertical rods connecting said bars and form-
ing pintles for said gates, a lug shaft extend-

ing along each bar and journaled thereto,

lugs on each lug shaft adapted to stand
back of the respective gates or to be folded
forward to permit the gates to swing 1n
either direction, and weight controlled
means for turning said lug shafts.

4. In a water motor, a vertical shaft, a

pair of sleeves on said shaft, each sleeve hav-
g upper and lower disks, a series of units
secured to a disk of each sleeve, each unit
comprising a pair of parallel bars, vertical
rods extending. between said bars and form-
ing pintles, a gate hung on each pintle, each
oate comprising vertical bars with hori-
zontal bars connecting the same, a sheet
metal cover for said bars, channel bars form-
ing caps for the top and bottom edges of the

“gate, and a channel bar secured to the 1nner

edge of the gate and embracing the adjacent
pintle rod, said top and bottom channel bars
being notched to receive said pintle bars, lug
shafts extending along the horizontal bars of
each unit, lugs on each lug shaft adapted to
hold the gates from movement in one direc-

tion or to permit the gates to swing 1 the

other direction, and weight controlled means

for turning said lug shafts.

5. In a water motor, a vertical shaft, a

series of units connected to the shaft, each
nnit comprising a series of pivoted gates,.

lug shafts extending along each umt, lugs
on each lug shaft for controlling the posi-
tion of the gates, an arm on the inner end
of each lug shaft, a rod connecting said

arms, an arm extending above the upper

arm, a flanged sleeve on the main shait, a

‘geries of individual weights pivoted on said

flanged sleeve and loosely engaging the last
named vertical arms, an intermediate weight
slidable on said main shaft, and resting

ot
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aoainst the mner ends of the arms of the in- 1 vertical arms, an intermediate welght slid-

dn*ldua] welghts, and means for controlling
the elev: 1t1011 of Sald mntermediate weight.

6. In a water motor, a vertical shaft 2}
series of umts Comlectcd to the shaft, e.:lth
unit comprising a series of pivoted O*atecs,

lug shafts extending along each unit, Iugs

on each lug shaft for 0011‘[1011111@ the POsi-
tion of the ULI{,LS an arm on the inner end of
each lug shaft, a rod connecting sald arms,
an arm e\tendmﬂ abme the upper i, a
Hanged sleeve on the main shaft, a series of

individual welights pivoted on said flanged

sleeve and loose y engaging the last named
vertical arms, arn intermediate weight slid-
able on said main shaft and 1e%t1110 against
the mner ends of the arms of the 111(‘11\?’1{2111&1
weights, a pivoted controlling frame, a con-
trol weight slidable on the wuhollmn frame,
4 pair of arms depending from said frame
and engaging a flange on the upper end of
{hg 111’(01‘1118d]d‘[@ Welﬂhi
. In a water nmtm a vertical shaft,

series of umts C(}lllltcted to the shatt, e‘mh
unit comprising a series of pivoted gates
lug shafts extendmo along each unit, lugs
on each | ug shait for comlollmﬂ the POsI-
tion of t1(, oates, an arm on the 1uner end
of each Tug shaft, a vod connecting saic
arms, an arm extending above -the upper
arul, a Hanged sleeve on the man shaft, a
series of individual w cights pivoted on said
flanged sleeve and loosely engaging the last
11.;L111ed vertical arms, an mter 111ed1f1te welght
slhidable on said main shaft and resting
against the mner ends of the arms of Lhﬂ
individual welghts, a pivoted controlling
frame, a contlol Wblﬂht shidable on the con-
trolling frame, a pair of arms depending
from 5..-.1,1(:1 frame and engaging a flange on
the upper end of the intermediate Welnht
and a drum surrounding said shaft secumd

to the said units and 111@105111& the mecha-

nism between the intermediate welght and
oates.

8. In a water motor, a vertical Shait, a Se-
ries of units connected to the shaft, each
unit comprising a series of pivoted bates
lug shafts e\tendmﬂ along each wunit, lugs
on each lug shaft for Lontrolhno the POS1-
tion of the oates, an arm on the inner end
of each lug shaft, a rod connecting said arms,
Al arm e\tendn’w above the upper arm, a
flanged sleeve on the main shaft, a series of
individual weights pivoted on said flanged
sleeve and

loosely engaging the last named ;

able on said main shaft and 1est1110 agalnst
the 1mner ends of the arms of the 111dw1duftl
welghts, a pivoted controlling frame, a con-
trol weight slidable on the contlo]hno frame,
a palr of arms depending fromn said frame
and engaging a flange on the upper end of
the mteunedmte Welﬂht a ratchet on said
shaft, a hand lever bwweled on said shaft,

and a pawl on said hand lever enmnmn'

sald ratchet.

9. In a water motor, a vertical shaft, a se-
ries of units connected to the shaft, each
unit comprising a series of pivoted gmtes
lug shafts e:zxtendmo along each unit, lugs
on each lug shaft for con‘uolhmo the POSL-
tion of the oates, an arm on the inner end
of each lug shaft, a rod connecting said
arms, an arm L\tendmﬂ above the upper
arm, a flanged sleeve on the main shaft,
series of individual welghts pivoted on 5111{1
flanged sleeve and loegely engaging the last
named vertical arms, an mnter mediate eight
shidable on said main shaft and 1est1ng
against the inner ends of the arms of the in-
dividual weights, a pivoted controlling
frame, a control weloht slidable on the con-
trolling frame, a pair of arms depending
from said frame and engaging o flanee on
the -upper end of the intermediate Welﬂht
1 step bearing at the bottom of the main
shaft and said step bearmng being shoul-
dered, a hollow sleeve on the said shaft fit-
ting the shouldered end of said step bear-
e, and a ball race within said hollow
sleeve.

10. In a water motor, a main shaft, a se-
ries of units connected with the main shaft,
cach unit comprising a series of pwoted
gates, a lug shaft extending along each unit,
a series of lugs on cach 1110 shatt adapted
to hold the admcult *Uclie% from swinging
m one direction, blocks forming ]011111‘115
tor said lug shafts and stops formed on said
blocks to hold said lugs rigidly back of said
gates when the lug shaft is turned to opera-
five position, and welght controlled means
for operating said lug shafts. |

In testlmonv wher(,ot I have hereunto set

my hand at Los Ancﬂelesj California, this
1st day of May 1909.

NORM f\V A, ST fﬂf[\[

In presence of—
. T. Hacrrey,
Frank L. A. Gramam.
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