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UNITED STATES

1,606,546
PATENT OFFICE.

FRANK 0. WALLENE, CF LAKEWOOD; 0HIO.

HYDRAULIC PLANT AND SCREEN THEREFOR,

Application filed August 2, 1920. Serial No. 400;839.

This invention relates to hydraulic plants,
and more particularly to the screens which
are interposed between the forebay and the
penstock for the purpose of removing from
the water such refuse as might interfere
with the proper operation of the turbine,
pump, reservoir, or other hydraulic device.

The objects of the invention are the pro-
vision of a self cleaning screen which shall
be rugged, reliable, and not unduly expen-
sive; the provision of a screen which shall
remove litter completely and permanently
from the water ; the provision of a self clean-
ing screen which shall not become clogged

5 by the accumulation of chips and other small

litter; the provision of a screen of such con-
struction as to permit its ready and com-

plete removal as a_unit for purposes of re-

placement or repair; while further objects
and advantages of the invention will become
apparent as the description proceeds. The
essence of my invention resides in the em-
ployment of a screen of the endless belt type,
whose sections shall be movable in such wise
that only one run of the same shall be oper-
ative at.one time. = . \ '
Tn the drawings, Fig. 1 is a sectional view
through a portion of a water-power plant
showing the application of my screen there-
to; Fig. 2 a side elevation, with parts broken
away, of the said screen and its mounting;
Tig. 3 a detail in section and Fig. 3* a detail
in plan of such screen and its mounting;
Tig. 4 a detail in perspective of the screen
and mounting; Fig. 5 a detail in perspective
illustrating. the manner of supporting one
of the channel guides for the screen rollers
upon the top of an I-beam support; Fig. 6-a
sectional detail of a part of the screen; and
Fig. 7 a detail in perspective of a portion of
one of the I-beam supports. )
“Describing the parts by reference charac-
ters, 1 denotes the forebay. 2 the penstock
and 3 the turbine of a water-power plant,
the said turbine being provided with a shaft
4 for driving a generator, indicated gener-
Projecting from the power house, and in-
dicated generally at 6, is a trough 7 which is
adapted to receive the material removed
from the water delivered to the penstock
from the screen. The parts thus far de-
scribed ave such as are ordinarily employed
in hydvo-electric and other water-power
plants, although my improvements are

ervoirs and other-hydraulic: plants. ;
Mounted in the concrete ot other wall 8,9
enclosing the forebay are a pair of opposed

equally applicable to pumping statidns, ’res"—

" I-beams 10, the exposed web and flanges of

such beams forming upwardly and rear-
wardly inclined mountings for the screen as-
sembly, which will now be described. = This
agsembly comprises a pair of opposed chan-
nel members 11, each mounted in an I-beam
and preferably with their webs presented
toward each' other and ‘each with its rear
flange 11* engaging the-rear flange of an
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I-beam. ‘Secured to the upper end of each

channel member 11 is a bracket 12, which

brackets jointly support a sprocket 13, the
shaft 14 whereof is shown as mounted on
split bearings provided on such  brackets.
Secured: to the lower end of each channel 11
is a bracket 15 each having a split bearing
supporting -the shaft 16 of a sprocket 17.
Each channel 11 is provided with a hook 18

which. is adapted to engage the upper end

of the rear flange 10* of an I-beam; whereby
the channels 11, with their brackets, sprock-
ets, and screen -(to be described hereinafter)
may be removed from the supports formed
by the I-beams. v o -
The screer- comprises a plurality of trans-
versely extending screen members each of
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which is pivotally supported from opposed.”

side links, each screen member being pro-
vided with a shelf adapted to convey to the
upper sprockets and to dump into the trough
7 any material in the liquid which might m-
terfere with. the opergtion of the screen, the
screen thus constituting an endless conveyor
for such refuse material. “In addition, each
transverse member of the screen is provided
with gravity-operating means for swinging
it ‘about its pivots in such manner that the
screen members on the rear side of the screen
will be separated and the rear side will be
open to. the flow of the water discharged
through the front and operating part. or side
of the screen. AR .
19 denotes generally one of the side links
of the screen. Each of these side links is
provided with a fork at one end thereof, its
opposite end being adapted to be inserted
between the forks of the next adjacent link.
Each member 20 of each fork is supplied on

_its screen-supporting face with a pair of

oppositely - extending inclines 91 and 22.
Saciived to the inclines 22 of sach opposed
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pair of side links is a shelf, the shelf being
preferably -a bulb angle menﬂ er o1 heam,
one flange 23 of which is secured to the in-
clined portlons 22 of oppoced side links, as
by rivets 24. The flange 23* carrylno" the
bulb 28° projects from the front of the
screen outwardly and” forwardly into the
forebay, the said flanges serving as shelves
to elevate the refuse matter collected by the
screen. The overlapping ends of the side
links are connected by pins 25, each consti-
tuting 2 journal for a roller 26 ada wpted to
engage the front flange 11° of a channel 11
and each roller being pt‘ov1ded with a flange

26* engaging the web of a channel memher

The channel members  thus constitute. up-

wardly and rearwardly extending rails or
tracks along which the rollers of The screen
move when the said screen is driven, as
by means of a chain 27 extending over a
sprocket 28 on the shaft 14, the said chain
being driven from another sprocket by any
convenient source of power (not shown).
Each screen member- comprises a trans-
versely extending screen proper 29 secured
to a frame 30. This frame, as will appear
from Fig. 8, may be formed as a channel

81 hfwmrr its flanges presented outwardly

]
ot

‘hooks 34, each hook having a.base

with & cover plate 32 bearing against such
flanges, thus prov1dmp, room -within. the
channel flanges for bending or clmcmno the

“ends 292 of the sereen wires.

- Secured to the flange 23 of each bulb
angle shelf, as by rivets 83, are a pair of
34 for
the receptlon of such rivets. These hooks
receive the portion of the channel frame 31

adjacent thereto and provide means for

) ]pix*otally supporting the upper ends of the

40

i3]

30

screen members on, the front or refuse-re-
ceiving side of the screen and the lower ends
of such members on the rear or delivery side
of the screen. . Kach screen member is pro-
vided at the end opposite its pivotal connee-

-tion -with a screen’ projecting at substan-

tially right angles thereto. One of these
screens 15 shown in detail in Fig. 4 and
comprises the wires 85, which are secured at
one end within the channel 81 of the a dm—
cent end of the main screen, and a frame 38
(preferably similar. to the frame 31, 32),
projecting - at substantially right angles

“from the last mentioned frame and hraced
-from the side members thereof, as by means

of inclined struts 37.

FEach shelf formed by a bulb fmnle has
secured near each end thereof, and-on what
will be the upper face of the flange 23 in
the rear portion of the screen, a spring 38.
the purpose of which will now be described
i connection Wlth ’che operation of “the
screen.

~"The parts bemo constructed and: arr ah..,Ld
as described and the shaft 14 being driven

by the chain 27, the front portion of the 1

~ipg the members 11, the
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screen will move upwardly, the rollers 26
supporting the screen upon. the tracks
formed by the fianges 11* of the channel
members 11. ~The screen will operate to re-
move the refuse from the ther, the shelves
formed by the bulb angles elevating such

“refuse as may pass thxourfh and bey ond the

projecting bucket POIthHB of  the mem-
bers.  Adfter the screen passes over the
sprockets 13 it is directed forwardly toward
the front side of the screen.. For this pur-
pose, & pair of independent guides 39 are
provided, one for each side of the screen
members. . Fach guide 39 is conveniently
formed as a channel, oné of the flanges 3%

of which is adapted to recelve the rollers’

en two or more of the side plates 19. Hach
guide 39 is pivotally suspended at or near
its upper end from a bracket 12, as by means
of a link 40. The lower end of each guide
39 is adjustably supported from a channel
11, as by means of a turn-buckle 41. This
construction serves the double purpose of af-
fording a convenient take-up for slack in
the chain and of affording a sharp incli-
ration to that portion of the chain which
overhangs the trough 7, thus serving the
more surely to remove .adherent litter and
enabling the trough to be set so close-to the

chain tlmt none oJf that htter will £all ba ch ‘

into the water when the rear side of the
sereen has assumed the proper angle:
this time each member of the screen swings
about its hooks 34, assisted by the 01&V]L§
exerted by its auuhary screen 85, until the
side frames of each screen member . engage
the springs 38.  As each screen member, in
this position, passes the trough 7, it will be
tilted upwar dly by engagement with the lip
of such trough, the inelined struts 37 facili-
tating their ndmo over the trough, after
which each sereen again drops and is again
caught by the springs 38.  Fron
the kvol of the water in the fm eb‘w the
sereen members comprising the rear section
or. portion of the screen project substan-
tially horizontally, thus pmmdmo as free

AMlow through sucli vear seetion for the water

sereened by the active or front portion
thereof together with  any chlps or’ other
small litter which may work hmuvh ‘the
active portion.

When it is desired to remove the sereen
assembly, as. for purposes of Inspection ot
repair, the chain 27
be removed from one of its sprockets, afte
which the entire screen assermbly. (co m;,us-
sprockets 13 and
17, and the floating su Do”rts 39 ) ‘may be
lifted from the I-beam %pnori .
screen, repaired, or alike screen assembly,
may be plﬂced within the I-beam supports
or guides, ’me hooks 18 engaging the tops

£ the I-beams and Gvnmortmo *he assembly
mr co‘mvement removm.

and below

will generally nﬂed to,
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Having thus descrlbefl
what I clalm 1s: ;

1. In a hychauhc plant, the combination
of a Torebay, an endless screen exténding
across said forebay, the said screen compris-
ing a plurality of transversely extending
members, each mémber beéing plvotally sup-

my -invention,

~ported -at ‘one end theteof and provided at

its opposite -end W'th a -gravity-opérating
device adapted to'swing it about its pivotal
support, and springs on said carrier and ar-
ranged between the members thereof in po-
sition to be engaged by a member-thereabove
when such membeér is swung about its piv- -

-otal support.

2. In a hydrauhc plant, the conibination
of a forebay, ‘an endless screen extending
across said ‘forebay, the said screen compris-
ing a plurality of transversely extending
screen membeis each pivoted at one end a and

each having an-outwardly extending screen
“projéection at its oppos1te end, supports car-

ried Dy the screen assembly between the
members thereof, and springs-.on each of

said supperts arranged ‘each to éngage the’

_screen member thereabove as sd id “member

=
A
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swings about its pivot.
3. In‘a hydraulic plant, the combination
of a forebay, and an endless screen extend-

'ing across said forebay, the gaid screen com-
prising a plurality of transversely extend-
g sereen members each pivoted at one end

and having each an outwardly extending
screen projection at its opposite end, shelves
carried by the screen members, and a spring
¢arried by each shelf and arranged to be
engaged by the member. thereabove when

‘ such member swings ‘about its pivot.
4. Tn a hydr’mhc plant, the combination

of a ‘forebay having vertically extcndlng
guides on opposite sides thereot, a ‘pair of
channel members each removably mounted

within a guide, sprockets supported #t the
tops and ‘bottoms of said chanmel ‘members,

an “endless screen mounted .on ‘said sprock-
ets, rollers on said dcreen adapted to engage
said members, ‘and looks carfied by said

‘menibers “and adapted ‘fo -engage thelr Te-

spectlve guides.

5. In a hydraulic plant, the comblmtlon
of a -forebay havine vertically ‘extending
guides on opposite’ sides thereof, a pair of
rails each ‘removably ‘Taounted Wﬂchm a
guide, sprockets supported “at ‘the ‘tops and
bottoms of said rails, ‘an ‘endless “screen

‘mounted “on “said sprockets, rollers on said -
‘géreen adapted to engage said members, and

means carried by Sﬂld rails “for ‘removably

supporting the samre ‘within' their 1’espect1ve

guides.

6. In a hydrauhc plaiit, the ¢ombination
of a forebay, a channeled guide member
mounted ‘in each ‘side- of said forebay and

each having its flanges projecting into the

forebay, a ‘pair-of- ‘hatinel ‘members -each

8

motinted within the cliannel of a (fmde mem-
ber' and each having a hook ad: mted ‘to en-
gage the upper end of one of the' ﬂftnﬂes of
stich “member,

channel members, and rollers carried by said
sereen .and ‘adapted to ehgage 'said ‘c¢hannel
members

.Ina hydrauhc plant, the combination

of a forebay, an I-beain mounted in éach side

“of daid forebay and each ‘having flanges

projecting into the forebay, a pair “of chan-
nel members ¢ach mounted ‘within the inner
channel of an I-beam dnd each Having a
‘hook adapted to“engage the upper ends of
one of the flanges’ of such beam, ‘an éndless
screen, driving means for said screen mount-
ed in said channel members, and rollers car-
ried by said screen and adapted to engage

“said channel #nembers.

8. Ina hydmuhc plant, the combination
of a forebay, vertically extending guides lo-
cated on opposite sides of the foreba‘y 2 sup-
‘porting member mounted in each guide, an
endless screen comprising ‘a_plurality of
tmnsversely extending members,
means for said sereen carried by ‘said sup-
_porting members, each scresn member hav-
ng at. Dach side thereof a side plate Having
“forks 4t one end thereof adapted to Teceive
‘the énd “of the side plate of an adjacent
screén member, pins conmecting the ¢nds of
adjacent side plate“, and a-rvoller mounted
on each pin and adapted to engage the said
supporting mermbers.

9. The comblnft’mon with a pair of ‘spaced
supporting members, of an ‘endless “screen
comprising ‘a plumhty of “transversely ex-
tending member%, each séreen member hav-
ing at each .side theredf a side p]até having

an -endless ‘scieén; drlvmw
‘means for sald screen supported by said

di 1ving
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forks at one end thereof adapted to receive

the end of "the side plate of an adjacent
secreéen member, pins connecting ‘the ends of
ad]‘went side plates, and a roller mounted
on each pin and adapted to’ engage its sup-
porting member,

10. ‘In a hydraulic plant, the conibination
of a forebav, supports extending vertically
on oppomte sides -of said ‘forebay, a rail
mounted in each sup‘port sprockets  sup-
ported by said rail, an endless sereen mount-
ed on said sprockets, sald 'scieen comprising
a plurality of transversely ‘extending sereen
members each pivotally supported at one end,
rollers on each ‘member adapted to enoqge

said rails, guides for the rear ipper “por-

‘tlon of said ‘screen, means adju stably sup- -

porting ‘said guides from sdid rgils, means
cooperating with - ‘each screen member for
swinging the same ‘about its pivotal sup-

“port, “and means for limiting such swinging

‘movement. ,
11. In a h‘ydrahhc plant, the combination
of a forebay, dn ipwardly extending rail

“oneach side of ‘said forebay, sprockets sup-

124
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ported by said rail, an endless sereen mount-

ed on said sprockets, said screen comprising
a plurality of transversely extending screen
members each pivotally supported at one
end, guides for the rear upper portion of
said screen, and means adjustably support-
ing said guides from sald rails.

12. In a hydranlic plant, the combination
of a forebay, guides extending vertically on
oppositesidesof said forebay,rails mounted in
said guideways, an endless screen comprising
a plurality of transversely extending screen
members, each of said members being pivot-

ally supported, rollers carried by said screen

and cooperating with said rails, shelves pro-
jecting outwardly from said screen adjacent
the pivoted end of each screen member, grav-
ity means cooperating with esch screen mem-
ber to move it about its vertical sunpport when
on the rear side of the screen, and one or
more springs carried by each shelf and
adapted to limit the movement of the trans-

verse member ‘adjacent thereabove.

<

20

ped
7

40

13. In a hydraulic plant, the eombi‘nati’on
of a forebay, guides mounted in opposite

" sides of said forebay, an endless screen com-
_prising a pair -of rigid supporting members
each mounted in a guide, a plurality of trans-

versely extending  screen members, - rollers
carried by sald screen members and engag-
ing the said supporting. members, sprockets
for said screen carried by said supporting
members, and means-connected with said sup-
porting members for adjusting the tension of
said screen, said supporting members and
screen members being removable from said
guides as a unit. ‘ -

14. A screen for the purpose described
comprising opposed series of side plates, each
plate Jhaving a fork at ome end thereof
adapted to receive the end of an adjacent

plate and each fork having an inclined sur-
- face; an angular shelf secured to the inclined
bl torl

HH
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surfaces of opposed side plates, hooks secured
to the flange of the angular shelf which is

-secured to the side plates, and a screen mem-

ber supported by the hooks of each angular

shelf. . :

15. A screen for the purpose described

.comprising opposed series. of connected side

plates, angular shelves secured respectively
to opposed side plates, and a screen member
pivatally supported at one end from. each
shelf. ' ‘

16. A screen for the purpose described
comprising a. plurality of transversely ex-
tending screen members, each of said mem-
bers being pivotally supported, and shelves
projecting outwardly from said screen be-
tween the members thereof. S

17. An endless screen for the purpose de-
seribed comprising a plurality of transverse-

. Iy extending screen members each having an

66

angularly projecting screen extension con-
stituting an elevating bucket, and shelves

1,608,548

projecting outwardly from said screen be-
tween the members thereof. '
18..An endless screen for the purpose de-
scribed comprising ‘a - plurality of -screen
members each pivotally supported at- one
edge thereof and each having an angular
projection at its swinging edge constituting
an elevating bucket, shelves projecting out-
wardly from said screen between the mem-
bers thereof, and means yieldingly support-
ing each member from the shelf therebe-

70

neath when such meniber is swung about its

pivot. : : R

19. In hydraulic apparatus, in combina-
tion, a water passage, a pair of opposed up-
right channels formed in the walls thereof,
a pair of rails removably mounted in said
channels, brackets carried by the upper and
lower ends of said rails; sprocket wheels
journaled to said brackets, chains carried by
gaid wheels and having steadying devices
which run along said rails, screening de-
vices carried by said: chains, and extending
across the water passage, and means for
driving said chains. T

20.. In hydraulic apparatus, in combina-
tion, a water passage, a pair of opposed up-
right channels formed in the walls thereof,a
pair of rails removably mounted in said
channels, brackets carried by the upper and
lower ends of said  rails, sprocket wheels
journaled to ‘said brackets, chains carried
by said wheels and having steadying devices
which run along said rails, means for driv-
ing sdid chains in a direction to raise that
side which lies upstreami; and  movable
screening devices. carried by said chains
adapted to lie closely together upon the up-
stream -side so as to obstruct the passage of
litter and to becomie separated on the down-
stream side so as.not to obstruct the passage
of litter. . . ,

21. In hydraulic apparatus, the combina-
tion of a forebay, a pair of rotatable mem-
bers mounted upon. horizontal axes, one at
the bottom of the forebay and the other
above the water level, an endless screening
device .surrounding said members and ex-
tending laterally from wall to wall of said
forebay, means for rotating one of said
members, a guide -at each side of said fore-
bay engaging the margin of said screening
device upon its descending side, and a litter

- receiving trough located between and be-

neath said guides. .

22. In hydraulic apparatus, the combina-
tion of a forebay, a pair of rotatable mem-
bers mounted upon horizontal axes, one at
the bottom of the forebay and the other
above the water level, an endless screening
device surrounding said members and’ ex-
tending laterally from wall to wall of said
forebay, means for rotating said members in
a-direction to elevate: the upstream:run of
sald "screening device and an adjustable
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guide adapted to engage each margin of said
device upon its descending run and draw it
toward the ascending run, and a receiving
trough located adjacent such descending run.

23, In hydraulic spparatus, the combina-
tion with a forebay, of a pair of rotatable
members mounted upon horizontal axes, one
at the bottom of the forebay and the other
above the water level, a pair of chains com-
prising opposed series of connected side
links, one chain located adjacent each wall
of the forebay, means for rotating said mem-
bers to elevate the upstream rumns of said
chains, adjustable guides engaging the down-
stream runs of the same and carrying the
same toward the upstream runs, and screen
panels pivoted to said links adapted to lie
closely together on the upstream side and to
lie widely apart on the downstream side.

24. In hydraulic apparatus, the combina-

S

tion with a forebay, of a pair of rotatable
members mounted upon horizontal axes, one
at the bottom of the forebay and the other
above the water level, a pair of chains com-
prising opposed series of connected side
links, one chain located adjacent each wall
of the forebay, means for rotating said mem-
bers to elevate the upstream runs of said
chains, rectangular screen panels having
their upper margins pivoted to the upper
ends of ascending links on horizontal axes
and having outwardly projecting flanges
carried by their opposite margins,; guides en-
gaging the descending runs of said chains to
carry the same toward the ascending runs so
as to dump said screen-panels, and a trough
into which said panels discharge.

In testimony whereof, I hereunto affix my
signature.

FRANK O. WALLENE.
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