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UNITED STATES

PATENT OFFICE.

ERNEST L. BROOME, OF TARRYTOWN, NEW YORK.

CLEABING DEVICE FOR WATER RACKS.

" Application flled April 2,

Fig. 1 is a view in front elevation of a
device for preventing the accumulation of
litter at the upstream side of a grate or
rack .placed at a water gate or in a sluice-
way; Fig. 2 is a view in vertical section of
the device shown in Fig. 1; Fig. 8 is a sec-
tional view on an enlarged scale of a detail
of the mechanism of the device shown in
Fig. 2; Fig. 4 is a view similar to Fig. 8
showing the operating parts in another po-

-sition; Fig. 5 is a view similar to Fig. 4

showing a modified form of the invention;
Fig. 6 is a view in horizontal section taken
on the line 6—6 of Fig. 5. S ;

My invention relates generally to a trash
removing device for use in connection with
screens or gratings mounted across hydraulic
gates or s%ui_ceWays. The accumulation of
trash, carried by a water curgent against
the upstream side of a screen or rack not
only impedes the flow of water through the
grating but it also produces a damming ef-
fect on the water and causes the building up.
of head or pressure which may seriously in-
jure the rack or its supporting structure. Tt

-has heretofore been the practice to station

men at the racks to remove the accumulating
trash from the bars through the use of hand
rakes having long handles. My invention
has for an object the provision of power
actuated means for removing or preventing

“the accumulation of trash orlitter on the

upstream side of a screen or rack placed
across the supply opening through which:
water flows to a water wheel or the Iike. The
invention comprises the use of toothed bars
included in the grate or rack structure with
power driven means for providing a- verti-
cally reciprocating motion of the toothed
bars to produce an upward travel of the
collected material and to cause it to be
elevated and deposited over the upper ex-
tremity of the grating from where it may
be carried away by a stream of water, or-
by other suitable means. A feature of the
invention includes the use in alternation,
singly or in groups, of stationary and mov-
able bars, both the stationary and movable
bars being provided on their upstream edges
with projecting teeth, the relative movement
of adjoining bars being particularly useful
in’ preventing the adherence of ice to the
rack. . Other features of the invention will

" be hereinafter described and claimed.

Referring to the drawings for a more de--

 tailed description of the invention, a grating

1927. - Berial No. 180,404

or rack made up of substantially vertically

-arranged bars 10 is shown. The bars 10 are
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supported on horizontally arranged support-::

ing beams extending transversely 'across a

60

water gate or opening 12 formed in the wall -

or body of a dam structure 13. Racks of
this general character are universally used
in connection with a supply of water from
a running stream to water wheels or other’
devices through which the head or pressure
of the water is converted into power for any
purpose. The moving stream of water flow-

85 .

ing through the gate carries with it trash -

and litter which, 1f left undisturbed, would

In a relatively short period of time so. clog "
and obstruct the flow of water through the

grating as to greatly cut down the volume

70

of flow.  In addition, the weight of the ac- .

cumulating litter tends to injure the grating
and its supporting parts, S

In order to prevent the accumulation of
trash against the upstream side of the rack
bars 10, the bars 10 or a portion of them are
provided with projecting teeth 14.  The
toothed bars or-a portion of the toothed bars
are given a vertically reciprocating miove:
ment such that material deposited on and

held in engagement with the toothed edges
of the bars 10'is caused to travel upwardly

until it has emerged above the level or sur-
face 15 of the body of water 16. The ma-
terial thus conveyed to-the surface of the
water is disposed of in any suitable manner.
The clearing' action, which is thus provided
by the vertical reciprocation of certain of the
rack bars 10, results, as will be seen, in the
maintenance of a substantially cleared con-
dition of the rack so that no accumulation
of material thereon can be produced. ’

The means provided for producing a-
reciprocation of the rack bars 10 in a sub-

~stantially vertical direction or along their

longitudinal axes includes a motor 17 which,

through a reducing gear connection 18 and 'y,

a worm 19, drives a gear 20 which is pro-
vided with a crank pin 21 having an op-
erating connection with a link 22 which is
in turn connected to a crank arm 23 carried
on a shaft 24. The shaft 24 carries a pair
of crank arms 25 which, through link mem-
bers 26, connect with a shaft 27 extending
across the rack structure and in a journaled
relation to the upper ends of such rack bars
28 as are to be reciprocated. g

While for the sake of providing

an illus
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tration I have shown in Fig. 1 alternate rack .




bars 28 connected to the shaft 27 for rempro-'
cation therewith, I contemplate the connec-
tion-of the operatmcr shaft 27 to rack bars
~other than those arranged in alternation to
the stationary bars 10. The. reciprocating
bars may be arranged in groups as well as-
singly and where the circumstances. of the_
work Tequire, all of the rack bars in the i
‘structure may be connected. for operation by
‘the actuating shaft 27. T may also so con-
nect the reciprocating bars that certain of

1o

. them move in one: dlrecton while others

s1mult‘1neous1y move . 111 an oppos1te chrec- o

““tion..

15

By thus pr0v1d1n0 a vertmally 1ec1pl ocat-

ing movement of certain of the toothed rack

- bars 28, a progressive upward movement. of

20

" constricting space or channel 29 ioxme\l,

i

an

- trash or litter which engages the toothed -
" upstream edges of the bars s’ ploduced 0.

that.the. materml is gradually moved to the
surface of the water and into a tapering or

between the edges of the rack bars 10—28

_and the confronting surface of a compress-
ing. or compacting member 30-which acts to:

produce a -compacted - condition of - the

trash and litter -which facilitates handhrw
" of the material as it emerges through the»
~- constricted outlet 31 at the upper end of the

tapering channel 29. %
< In orderto facilitate the complete removal

< of the accumulated : litter as it - travels

40

through the constricting channel 29, fingers

32 are provided which are attached 'at their
upper ends to a guard or-directing member -
33, and extend. downw‘irdly ‘between the’
..upper ends of the rack bars 10-and 28.
- directing finger members 32 cause the litter
emerging through the throat or constricted:
space 31 of the channel 29 to pass over the:
rounded upper surface of the'guard mem-:

. ber: 33, the material eventually finding .its

i 45
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. vated :toward the point o
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-way into a running ‘stream-of water 34 in
a gutter or channel 35 along which the 11tter':
- finds its way to a disposal ‘station.

In:the. f01m of the invention shown:in

- Figs: 1, 3 and ‘4, the path of movement:
Cof
. longitudinal “axes of the bars.
0.

28 is along - the

This struc—

the movable - bars

tural arrangement  and - mode  of ' opera-
- tion is adequate for the purpose and: the up--'
- wardly moving teeth of the movable bars
carry upwardly the engaged material ‘which:
" ig then held by the teeth of ‘the alternately
arranged fixed. bars 'so that; step by step,
Frovresswely ele-‘

the. .engaged material is
disposal

In Fig. 5 of the drawings, an alternative
form of the invention is shown in which
the movable rack bars 28 are moved verti-
cally-or at-an angle to-their-longitudinal

. axes SO that the ‘teeth of the movable bars’

are moved outwardly beyond the plane of

the ad]acent teeth ‘of ‘the 'stationary : bars.:
This movement results ina 11ft1ng of the en:

The o
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gaged. material ‘outwardly from the station-
ary teeth and then upwardly to a higher

This “strue-

in Figs. 2,8 and 4. An example of a situ-
ation Where this’ structure is employed to

‘advantage is when the accumulating litter

“position’ for engagement with a more ele-
wvated ‘seto of 'stationary: bars.
‘tural arrangement and mode of operation is
under <some ‘‘circumstances - more . effective
‘than that produced by the structure shown

0
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and trash includes relatlvely rigid ob]ects,‘ |

such ‘as sections of logs or the like.

In ‘the structures shown in Figs. 1, 2, 3
‘and 4" ‘the movable bars are mounted in
slits 36" prov:xded in"the horizontal ﬂanges’

8(3 :

of a set of ‘angle irons 37 attached to the .

"upstream faces of the structural beams 11-
“The slits 36 serve as.

already referred to.

guides for the rack bars 10 and 98 and pre—j o

‘,‘Vent the buckling ‘or sidewise movement of
“the bars from their normal positions:’

86

“The  compacting  of the material as it - :

passes through the converging channel 29 is

~most effective when the collected material is.
of a fléxible and elastic nature; as is usually ‘
However, when the trash or litter .
“contains mater ial of a more rigid and bulky

the case,

cha,ractex, such as pieces of plank or logs, the s

compacting member 30’ is so suspended as.
~to. yield under the, pressure of the more bulky
material and for this purpose is.suspended

at 1ts lower end by means of a_ chain tackle

structure . passing ~over sheaves 88 and -
anchored to the tle-block 39. The upper.end
of the member 30 is ettached at one end.of

an arm 40 pivotally. supported  at 41 on a
standaxd 49,

The other end-of the arm 40-
18 prov1ded Wlth a weight member 43 by =

‘95

100 °

which any degree of res1stance desired. to

the yielding of the member. 30 qunder  the.
pressure:;of - the material” passing. through

the channel 29 can be prov1ded, It: will ‘be

‘seen that the counterweight structure pro-.. -
duces a desirable balance of the- compacting .

_‘membper 30 which -will permit bulky ma--
terial, such as limbs, branches, or log sec--
tions to ;push the member: 30 away from its:

108
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normal position to. permit the passage of - i

the bulky material over the _upper surfa,ce

of the guard member’ 33
It desued -a shield member, such as is
shown at 44 may be :provided to prevent

material. from falling . over ‘the upper:end °

of the member 80 into the moving stream.:

-The terms and. expressions, which -I have’
employed are used: as terms of description:
- and not of Jimitation;and Thaveno intention,.
in the use of such terms and expressions, of
_excluding any:-mechanical equivalents of the

features -shown .and. described, or: portions

120
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thereof; . but recognize- that. various strucs"

tural modlﬁcatmns are possible Wlthm the:

scope of the invention claimed. .
'What I claim is:

1. In a device for preventmg the accumu- ¥
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lation of trash on the upstream side of a
grating through which a stream of water
ﬁows substantlally vertically extending bars
associated with the grating and p10v1ded
with projecting teeth on their upstream
edges, means for holding trash against the
bars, and means for rempmcatuw the bars
substantially along their longitudinal axes
to thereby elevate the trash out of obstruct-
ing relation to the grating.

3. In a device for pleventmd the accumu-
lation of litter on the upstream side of a
grating through which a stream of water

,ﬂows sald oxatmd being formed of sub-
5 stantially vertlmlly extendmo bars provided
- with projecting

feeth on their - upstream
edges, means with which said bars cooperate
to lift accumulated litter, and means for ve-
ciprocating certain of said bars substantially
along their longitudinal axes to thereby ele-
vate the litter out of obstructing relation
to the grating.

3. In a dev1ce for preventing the accumu-
lation of litter on the upstream side of a
rack through which a stream of water flows,
said rack beincr formed of substantially
vertically e‘itendmcr bars provided with pro-
jecting teeth on thelr upstream edges, means
for holding litter against said bars, and
means for rec1procat1n0 alternate bars in

said rack substantially along their longitudi-
nal axes to thereby carry litter upwardly out
of obstructing relation to the rack.

4. In a device for preventing the accumu-
lation of litter against a grating through
which a stream of water flows, said grating
including substantially vertically chsposed
bars havmo projecting teeth on-their up-

stream eddes, means for vertically recipro- -

cating certain of said bars-to thereby move
the litter upwardly out of obstructing rela-
tion to the grating, and a directing. member
including Umdmcr fingers inserted between
the upper ends of the bars to direct accumu-
lated material to a place of disposal.

5. In a device for preventing the accumu-
lation -of litter against a grating through
which a stream of water flows, said grating
including substantially vertically ~disposed

bars having projecting teeth on. their up-
stream edges, means for vertically recipro-
cating certain of said bars to thereby move

3
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the Iftter upwardly out of obstructing rela: -

tion to the grating, and a yieldingly sup-
ported pressure member mounted in such

b5

relation to the upper. end of the bars as to .

provide a converging channel through which

the material passes to thereby prov1de a

compacted condition thereof.
6. In a_ device for preventing the aceu-
mulation of litter against a grating through

60

which a stream of water flows, said grating

including substantially vertically disposed
bars hfwmcr projecting - teeth on their up-
stream edges, means for vertically -recipro-

the litter upwardly out of obstructing rela-

85

_cating certain of said bars to thereby move -

tion to the grating, and a compressing mem- -

ber pivotally mounted at its upper end and

flexibly suspended at its lower end in a po-
sition to provide a converging channel ad-
jacent the upper ends of the bars through
which the material passes to thereby pro-
vide a compacted relation thereof.

7. In a device for preventing the accumu-
lation of litter on the upstream side of a
grating through which a stream of water
ﬁows, said crratmo being formed of substan-
tially vertlcally extendmg bars provided
with - projecting teeth on their upstream
edges, means for reciprocating certain of
the bars substantially along their longitudi-
nal axes thereby to- elevate litter lodging
thereagainst, means at the upper end of the
oratmo for compressing the litter as it is

recelved and ‘means for conveying the com-

pressed litter to a disposal station.

8. Ina device for preventing accumulation
of trash- against a grating through which a
stream of water flows, the combination of a

plurality of toothed bars, means for guiding .
said toothed bars to permit longitudinal re-:

ciprocating movement thereof comprising a

number of supports distributed along the

length of said bars, and means for imparting
a straight line remprocatmcr movement to

said bals
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