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16 Claims.

This invention relates to improvements in
cleaning apparatus for the removal of material
such as collected detritus from bar screens and
the like, such as used-in connection with sewage
5 disposal. :

An important object of the invention is to.pro-
vide improved cleaning apparatus of a type in
which a cleaning device such as a rake, is moved
along the screen bars in one direction while in
cooperative relation therewith and is moved in
the opposite direction while withdrawn from the

screen.

An important feature resides in the means
wherehy the rake is moved toward or from the
bar screen and is maintained in cooperative rela-

tion with the sereen during the

screen cleaning

movement or stroke. Anocther important feature
of the invention relates to an arrangement
whereby the angle between the rake and the
sereen bars is always the same, thus enabling
effective cleaning at all times during the work-
ing stroke of the rake. Another feature relates
{0 the provision of means for counterbalancing
the whole apparatus which moves back and forth
or oscillates. A further feature relates to the
means for discharging the detritus from the rake.

Ancther feature relates to the arrangement and
constructicn of parts whereby no delicate parts
are submerged in the sewage or other liquid to

be screened.

Other features, objects and advantages will ap-
pear upon consideration of the following descrip-
tion and of the drawings, in which:

Tig. 1 is a view in side elevation, certain parts

being in section and parts being
show underlying structure;

Fig. 2 is a section taken along
Fig. 1;

broken away io

the line 2—2 of

Fig. 3 is a fragmentary sectional view in a ver-
tical plane passing through the axis of the rake
arm at the right hand side of Fig. 2; .

Fig. 3A is a fragmentary sectional view taken
along the line 3A—3A of Fig. 9, showing the seg-
ment gears in full lines in positions corresponding
to the rake position in Fig. 3 and in dotted lines
in positions corresponding to the lowered posi-

tion of the rake;
Tig, 4 is a section taken along
Fig. 9;

Fig. 5 is a view similar to Fig.

the line 4—4 of

3 but with the

rake in a position substantially midway between

jts raised and lowered positions;
Fig. 6 is a section taken along
Fig. 8;

thé line 6—6 of
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Fig. 7 is a section taken along the line T—1 of
Fig. 6;

Fig. 8 is a.view similar to Figs. 3 and 5 but
showing the rake in its lowermost position and in
position to scrape the bars of the bar screen; 5

Fig. 8A is a view similar to Fig. 3A but show-
ing the segment gears in the positions assumed by
them at the end of the downward movement of
the rake supporting structure; . )

Tig. 0 is a horizontal section taken through the 10
actuating gear train and the adjacent rake arm,
the latter being in horizontal position; and = .

Fig. 10 is a corresponding section at the oppo-
site end ‘of the rake supporting structure. )

Referring to the drawings, Il indicates a con- 15
duit such as a sewer including a section open at
its top to permit the removal at that point of
waste material or detritus collected by a screen
'12. As here shown, the screen is made up of &
plurality of bars I3 substantially in the shape of 9p
circular arcs, a member or bar 14 secured. to the
lower ends of the bars 13 and positioned at the
bottom of the sewer, an angle member 15 con-
necting the upper ends of the screen bars 3 and
providing a lip i6 over which is discharged detri-
tus removed from the screen, and other connect-
ing members 18a. The upper part of the screen
is attached and supported by securing the upper
connecting member (6 to a channel member 1T
which also serves to support one side of a detritus 30
receiver 18 which may include a belt conveyor
comprising a belt 19 of which the upper reach is
maintained in the form of a trough by means of
suitable supporting rollers 20 and the lower reach
is supported by rollers 2f. At the side opposite
to the screen 12 the belt conveyor structure may
be supported by the top part of the sewer. The
belt conveyor may be used to convey the detritus
to any desired position. o

To scrape the accumulated detritus from the 44
screen, use may be made of a rake 22 here shown
in the form of an angle of which one of the
flanges is formed with teeth 23 adapted to be
passed down into the spaces between successive
screen bars 13. As illustrated, the rake 22 is ,<
secured to the ends of tubular members 24 slid-
able longitudinally in the ends of hollow mem-
bers or castings 25 connected, as by means in-
cluding keys, to a hollow shaft 26. The hollow
members 25 serve not only to cooperate with gg
tubular members 24 to form collapsible arms but -
also as casings enclosing means for advancing
and retracting the rake 22 and also for controlling
the movements of a scraper 27 slidable along the
toothed fiange of the rake. o 55
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The scraper 27 has a central flange extending
rearwardly therefrom and bolted to a slide 28
resting upon the upper side of each tubular mem-
ber 24 and connected through a slot 28a in said
tubular member with a member 29 slidable in
said tubular member. It will be seen that the
slot 28q is always covered by the slide. However,
provision may be made of an opening 28b at the
opposite side of each tubular member 28 to en-
able sewage to be drained therefrom. In order
to avoid undue resistance to movement of the
various parts, the member 29 is so constructed
that it does not clese the interior of the corre-
speonding tubular member 24 and for this purpose
is provided with flanges 38 engaging the inner
surface of the tubular member. Each member
29 is connected with a rod 81 provided at its other
end with a thrust collar 32 fitting in the tubular
member 24. At the side of the collar 32 toward
the rake the rod 31 is increased in size o receive
a packing washer 33.

At its end adjacent to the thrust collar, the rod
21 is provided with a threaded bore to receive
a threaded reduced portion of a rod 24 serving as
an extension of the rod 34 and carrying a helical
spring 35 interposed between the collar 32 and
a tubular member 3§ slidably supporting the rod
24 and fixed in the end of the corresponding tubu-
lar member 24, It will be evident that the springs
35.in the collapsible arms of the rake supporting
structure tend to advance the scraper 27 to the
forward limit of its movement. It should be
understood that the action is substantially the
same at both of the collapsible or telescopic arms
and that a description of operation at one side
of the apparatus will be sufficient.

Referring to Fig. 3 which shows a section of the
collapsible arm at the right of Fig. 2, the rod 34
is provided with a slot 37 receiving a pin 238 or
other equivalent member on g, connecting membper
or connector 39 pivoted at its other end on
a crank 48 carried by a shaft 41 extending through
the hollow shaft 26. It will be seen that, when
the erank 48 turns through 90 degrees, in a clock-
wise direction, from its full line position (Fig. 3),
the scraper 27 will be drawn rearwardly and, due
to the compression of the spring 35, the corre-
sponding tubular member 24 will be drawn rear-
wardly to the dot-and-dash position where the
movement of the tubular member 24 will be
checked by the stops 42. During this movement
of the crank the rake will remain in its raised
Position (Fig. 3).

As the crank 40 turns through an additional 45
degrees the rake will be swung downwardly the
same amount (Fig. 5) and the spring 35 will be
further compressed, due not only to the turning
of the shaft &1 but also to the swinging of the
telescopic arms in the opposite-direction, and the
rod 34 shifted to the limit of its movement in
that direction to carry a stop or lug 43 thereon
beyond the end of a - latch 44 pivoted in arms 45
brojecting from the members 25 and urged down-
wardly by spring 48. 'The lateh 44 then falls back
of the lug 43 -and holds the scraper in retracted
position with reference to the rake. During an~
other 45.degrees the parts will assuine the position
indicated in -dot-and-dash lines in Fig. 5, the
only effect of the.crank action being to move the
pin 38 o the other.end of the slot 31, and thus
take up the lost motion in this form of lost mo-
tion connection between the rod or link 34 and the
crank 40, -

- During the mext 45- degree movement of ths
crank, the collapsible or telescopic arms will re-
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main in their downwardly extending positions
and each crank will act to force the rake down-
wardly into position to cooperate with the bars of
the screen (see the full line indication in Fig. 8).
At this time the tail end of the latch 44 comes
into engagernent with a flat 47 on a rock shaft 43
rotatably mounted in the arm member 25 and pro-
vided at the outside thereof with a trigger 49.
During the next 90 degiee movement of the shaft
41, the crank shaft 4i and the hollow shafi will
rotate together and the cranks on the shaft 41
will act merely to hold the rake against the screen.

During this upward movement of the rake-sup-
porting- arims, the rake 22 scrapes the detritus
from the screen and carries it upwardly. As
shown in Fig. 1, the screen hars {3 do not con-
tinue for a full 90 degrees but lack about iy
degrees thereof. After the rake 22 has left the
upper ends of the screen bars and while moving
through this 10 degree range of moveament, each
trigger 48 strikes a trip 59 on the adjacent wall
of the sewer and the latch is released. This oc-
urs at both sides of the apparatus and the scraper
¥ snaps forwardly; shooting the screenings or
deiritus for some distance over the lip 6 so as to
fali on the conveyor belt 19 which will carry the
same away. As illustrated, each trip 50 ig pro-
vided with an adjustable screw 5 to engage the
corresponding trigger, thus making it possible 1o
regulate clogely the position of the rake at which
the scraper will -be released.

The crank 48 at the right hand side (Fig. 2)
of the apparatus is in the form of a full crank to
eneble actuation of the shaft &1 by power ap-
plied at such side. The corresponding crank at
tile cpposite side of the cleaning davice inay cb-
viously he ouly a half crank. The nollow arm
members 2% have cutwardly extending prejections
52 which are suitably Journelled in struciures
supported by the walls of the sewer, and for the
burpoze of swinging the rake supporting structure
the projection on the right hand member 25 is
provided with a gear 53. Journalled in and ex-
tending axially through the gear 83 and the pro-
jection with which it is connected is an extension
of the shaft 41 connecied with the outer side of
the crank 40.

The swinging movemen? of the rake supporting
and operating structure or frame is effected hy
raeans including a set of reversing gear from
which it is freed temporarily at.ths end of each
upward movement and at the end of each down-
ward movement.. Iiis herefore necessary to ston
and hold the vake structurse in definite positions
to assure propsr meshing of gears breparatory to
starting movement of the frame in either- direc-
tion. It is also desirable to counterbalance the
rake-supporting structure so that less power will
be required in swinging the structure upwardly.
Both of these results as well as others may be ob-
tained in the following manner. The ubward
projection 52 of the left hand arm member 25 io
provided with an arm 54 to the outer end of which
iz attached a flexible connector 85 passing over a
pulley 56 and downwardly therefrom into a well
where it is attached to g weight 57,

When the flexible connector is movad in either
direction past the axis ahout which the rake-sup-~
porting structure swings, the weight 57 will }Tse
lifted to the dotted line position (Fig. 1) and wili
then descend and act to continue the movemant
of said structure until the upward movement is
terminated by engagement of arm member 25
with stop 58 (Pig. 9) or the downward movement is
terminated by stop 88 (Fig. 1). It will be evident
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that the same stopping action might be effected
by limiting the movement of arm 54 by means of
suitable stops. As shown in Fig. 1, the arm 54
swings squal distances above and below the axis
of the shaft 41. If, however, it be desired to
provide greater counterbalancing for the swing-
ing structure when the rake is raised than when i}
is lowered, this result may conveniently he at~
tained by changing the position of the arm with
respect to the telescopic arms so that it will not
swing so high above the axis of shaft 41 but will
swing farther down than indicated in Fig. 1 thus
increasing the counterbalancing action where
neaeded. Obviously the counterbalancing may be
effected by other means, for example by spring
means.

As illustrated, the means for swinging the rake
supporting structure and for contrclling the in-
ward and outward movements of the rake 22 and
the scraper 27 includes an electric motor 88 acting
through a double worm reducer §f to drive a
shaft 62 (Fig. 6) carrying an intermittent gear
€3, with teeth on a 45 degree segment only and
the rest of the circumference bald or toothiess
and cut below the line of the root of the teeth,
and a gear 64 meshing with a similar gear 68 on a
paraliel shaft 86 provided at its forward end witt
a gear 87 similar to gear 63 and at its rear end
with a gear $8 meshing with a gear 69 fixed on
the extension of the crank shaft 4. -Due to the
driving connection between the gears G4 and 8%,
the shafts 62 and 66 and consequently the inter-
mittent gears 63 and 57 rotate in opposite direc-
tions and act alternately on the gear B3 to swing
the rake downwardly or upwardly. The toothed
segments on the intermittent gears 23 and &7
extend far enough around the circumferences of
these gears so that they will act to turn the gear
53 through substantially 90 degrees in opposite
directions.

Tn brief recapitulation, one cycle of operation
of the apparatus is substantially as follows: Just
at the end of the ejecting movement of the
scraper 27, each collapsible arm is in the condi-
tion shown in Fig. 3 and the intermittent gears or
gear segments 62 and 67 are in the positions
indicated in Fig. 3A, the gear segment 87 just
passing out of engagement with the gear 53 after
actuating it to lift the rake 22 to its uppermost
position and the gear seginent &3 which turns in
the opposite direction being 90 degrees away from
the position in which it would engage the gear 85
to swing the rake downwardly. At this time ths
arm 54 of the counterbalancing device is in its
lowermost position so that the counterweight 87
acts to hold the rake supporting structure in its
uppermos; position determined by the stop. 58,
and to maintain the gear 53 in the proper posi-
tion for the gear segment 63 to mesh therewith.

While the collapsible arms are at rest in these
positions, the crank shaft &1 continues to rotate
and in turning through 90 degrees pulls back
both the scraper 27 and the rake 22 until the
member 36 attached to the end of the tubular
member 24 engages the stops 42 (Fig. 9) and is
checked thereby. During this time the toothed
segments in Fig. 3A have advanced from their
full line positions to the dotted line positions with
the segment 83 just engaging the gear 53 to start
the downward swinging of the rake. During the
next 45 degree movement of the shaft &1, the tele-
scopic arms will be turning in the opposite direc-
tion and at the same rate and the two movements
will combine to draw back the scraper 27 to the
limit -of its movement-of retraction and cause

3

each latch 44 to come into effective engagement
with the corresponding lug 43 to cock the scraper
or lock it in retracted position until released by
the triggers 48. At this time the arm 56 is at its
midway position with the counterweight in raised
position, ready to act to urge the downward
swinging of the rake.

During the next 45 degree movement of the
rake, the arms will swing down to their vertical
positions determined by stop 59 where they will
be held by the counterbalancing device. At this
time the tcothed segment 87 will just be leaving
the gear 53 and the pin 38 will just have reached
the lower end of the slot 37 as indicated in the
dot-and-dash lines in Fig. 5. During the next
90 degree movement of the shaft 41 there will be
no movement of the telescopic arms about the
axis of the shaft &1, but the pins 38 will have
pushed the rake 22 down into engagement with
the screen bars 3, the various parts then being
in the positions indicated in full lines in Fig. 8.
At this time the gear segments are in the posi-
tions indicated in Fig, 8A, the gear segment 68
being in position to start the upward swinging of
the telescopic arms. '

During the next 90 degree movement of the
shaft 41, the telescopic arms will be swung at the
same rate and the crank pins will act to hold the
rake down against the screen bars. At the end
of this movement the arms will be in their upper-
most position just after the tripping -of the
triggers % which permits the forward snap of the
scraper 27 under the urging of the springs 3.

Tt will be seen that the apparatus of the present
invention regquires a minimum amount of head
room, not only because of the compact arrange-

ment of the aciuating mechanism but also be-

cause the retraction of the rake is in a substan-
tially horizontal direction and is not accompanied
by any further upward movement of the rake.
Also the holding of the ejector or rake-scraper in
retracted position by latching means and the re-
lease of the latching means by tripping the latch-
ing means facilitates adjustment of the timing of
the ejector action.

As disclosed herein, the two parts of each tele-
scopic arm when not under direct control by the
crank shaft are held in proper relative position
by friction between member 24 and washers 79
in the member 25. It should be undersioed,
however, that ether means may, within the scope
of the invention, be used for maintaining these
parts in preper relative position. In this connec~
tion attention is called to the fact that the seal-
ing washers 33 and 76 prevent access by liquid
to the main portions of the telescopic arms.

In the illustrative embodiment of the invention
disclosed herein, the screen cleaning is done by
a so-called rake. It should be understood, how-
ever, that within the scope of the invention use
may be made for this purpose of any suitable
screen cleaning members or screen~-scrapers. The
term “rake” as used herein should therefore be
understood as covering not only members in spe-
cific rake form but all other members suitable
for the same purpose.

1t should be understood that various changes
may be made in the construction and arrange-
ment of parts and that various features can be
used without others without departing from the
true spirit and scope of the invention.

Having thus.described our invention, we claim

1. The combination with an arcuate screen, of
4, screen-scraper, a frame carrying said screen-
scraper and mounted to swing about the axis
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of curvature of said screen, and means for in-
termittently imparting motion to said frame to
move said screen-scraper along said screen in
cpposite directions and imparting to the screen-
scraper substantially radial movement toward
the lower part of the screen while the frame is
at rest in its lowermost position and substantially
radial movement in the opposite direction when
the frame is at rest above the upper edge of the
screen.,

2. In apparatus of the class described, an
arcuate screen, a screen-cleaning member, a
frame carrying said screen cleaning member and
mounted to swing about the axis of curvature of
the screen, intermittent-drive mechanism for
moving said frame upwardly and downwardly and
releasing it between such movements, means for
limiting the movement of said frame in both
directions to assure cooperation with the inter-
mittent-drive mechanism for subsequent actua-
tion thereby, and counterbalancing means effec-
tive after movement of the frame in either di-
rection past a predetermined point to urge it
toward the corresponding limit of movement.

3. In apparatus of the class described, an ar-
cuate screen, a swinging frame, a screen-cleaning
member movable on said frame toward and from
the screen, frame-controlling means for swing-
ing the frame from the lower edge of the screen
bast the upper edgs thereof, holding the frame in
its uppermost position, swinging the frame down-
wardly to the lower edge of the screen and hold-
ing it against swinging before starting another
cycle of movement, and means for advancing the
screen~cleaning member into engagement with
the screen while the frame is at rest in its low-
ermost position and for retracting the screen-
cleaning member while the frame is in its upper-
most position.

4. In apparatus of the class described, an ar-
cuate screen, a swinging frame, a screen-cleaning
member movable on said frame toward and from
the screen, means for swinging the frame from
the lower edge of the screen past the upper edge
thereof, holding the frame against swinging,
swinging the frame downwardly to the lower
edge of the screen and hoiding it against swing-
ing before starting another cyecle of operation,
and means for advancing the screen-cleaning
member into engagement with the screen while
the frame is at rest in its lowermost poesition,
holding the screen-cleaning member against the
screen during the upward swing of the frame, and
retracting the screen-cleaning member while the
frame is in its uppermost position.

5. In apparatus of the class described, an ar-
cuate screen, a screen-cleaning member, a swing-
ing frame having collapsible arms carrying said
screen-cleaning member, means for intermit-
tently swinging said frame to move the screen-
cleaning member back and forth between the
lower edge of the screen and a position just above
the upper edge thereof and for holding the frame
against swinging for definite intervals while in its
lowermost and uppermost positions, and means
for extending said arms while the frame is at rest
in ifs lowermost position and thereby forcing said
screen-cleaning member against the screen and
for contracting said arms while the frame is at
rest in its uppermost position.

6. In apparatus of the class described, an ar-
cuate screen; a frame mounted to swing about the
axis of curvature of said screen; a screen-cleaning
member movable on said frame toward and from
the screen: an ejector on said screen-cleaning

member; spring means for advancing the ejector
to clean the screen-cleaning member; means for
latching the ejector in retracted positicn; means
for swinging the frame from a position opposite
the lower edge of the screen to a position just
above the upper edge thereof, holding the frame
against swinging, swinging the frame in the op-
posite direction and holding it against swinging
movement before starting another cycle; means
for advancing the screen-cleaning member into
engagement with the screen while the frame is at
rest in its lowermost position, retracting the
screen-cleaning member and the ejector while the
{frame is in its uppermost position and retracting
the ejector further during the downward move-
ment of the frame so as to be latched in re-
tracted position by said latching means; and
means for tripping the latching means just after
the screen-cleaning member clears the upper edge
of the screen thereby permiiting the ejector to
snap forwardly and cject the waste collected on
the screen-cleaning member over the top of the
screen.

7. In apparatus of the class described, a rake,
a hollew shaft, a frame comprising two telescopic
arms cach in two parls one of which is at-
tached to the rake and the other o said hollow
thaft, means for swinging said frame, and means
for extending and contracting said arms includ-
ing a crank shaft in said hollow shaft and hav-
ing cranks in the attached arm parts, members
ongitudinally movable in said arms and opera-
] ected with said rake, and a lost motion
conuection, including a pitman, between each
crank and the corresponding longitudinally mov-
alble member,

8. In apparatus of the class described, a rake,
an ejector movably mounted on said rake, spring
means urging the ejector toward the forward edge
of the rake, means for latching the ejector in re-
tracted position on the rake, o hollow shaft, a
frame comprising two telescopic arms each in
two parts cne of which is operatively connected
with the rake and the other with said hollow
shaft, means for swinging said frame, means for
tripping the latching means when the frame
reaches the discharge end of its swing, and
means for extending and contracting said arms
and retracting said ejector including a crank
shait in said hollow shaft and having eranks in
the attached avin parts, members longitudinally
movable in said airms and connected with said
elector, and a lost motion connection betwesn
each crank and the corresponding longitudinally
mevable member permitting the ejector to snap
forwardly upon tripping of the Jatching means.

9. In apparatus of the class described, a screen-
scraper, means for swinging said screen-scraper
back and forth including a tubular mermber con-
nected at one end with said screen-scraper
and a hollow member mounted to swing about a
fixed axis and in which said tubular member
is slidable toward and from said axis, an ejector
slidable on said rake, a link movable longitu-
dinally in said tubular member and hollow mem-
ber and connected at one end with said ejector
through a slot in said tubular member, a helical
compression spring on said lnk and cooperating
at one end with the link and at the other end
with the tubular member to urge the ejector
forward with reference to the screen-scraner, a
stop limiting the rearward movement of said tub-
ular member, a spring controlled latch on said
tubular member, a stop on said link for engage-
ment with said latch when the link is drawn
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farther to the rear after the tubular member
is checked by the corresponding stop, and means
for actuating said link including a crank rotat-
able about said fized axis and a jost motion con-
nection between the crank and the link.

19. The combination with an arcuate screen,
of a screen-scraper, a frame carrying said screen-
seraper and mounted to swing about the axis of
curvature of said screen, IMeans for moving said
sereen-scraper toward and from the screen, and
means for intermitiently imparting motion fo
said frame in opposite directions including a gear
coaxial with said frame and turning therewith
and two gear segments turning in opposite direc-
tions at the same rate and engaging said gear
alternately.

11. The combination with an arcuate screem,
of g screen-scraper, a frame carrying said screen-
seraper and mounted to swing about the axis of
curvature of said screen, means for moving said
sereen-scraper toward and from the screen, and
means for intermittently imparting motion to
said frame in opposite directions including a gear
coaxial with said frame, and two gear segments
connected to rotate in opposite directions and en-
gage said gear alternately, each of said gear seg-
ments being of such length as to turn said gear
through substantially 90 degrees.”

12. The combination with an arcuate screen,
of a screen-scraper, a frame carrying said screen-
seraper and mounted to swing about the axis of
curvature of said screen, means for moving sald
screen-scraper toward and from the screen, and
means for intermittently imparting motion to
said sereen-scraper in opposite directions includ-
ing a gear coaxial with said frame and turning
with said frame, and two mutilated gears run-
ning in opposite directions at the same rate
and actuating said gear alternately.

13. The combination with a curved screen, of
2 screen-scraper, a frame carrying said screen-
scraper and mounted to swing about a fixed axis,
an ejector on said screen-scraper, means for
intermittently imparting motion to said frame
in opposite directions including a gear coaxial
with said frame and turning therewith and two
gear segments turning in opposite directions and
engaging said gears alternately, and means for
moving said screen-scraper and said ejector to-

ward and from said axis including a shaft coax-
ia]l with said gear and having a crank, and con-
nections between the crank and said ejector and
sereen-scraper.

14. In apparatus of the class described, a curvi-
linear screen, a ScCraper therefor, an ejector on
said scraper, spring means urging the ejector to-
ward the forward edge of the scraper, means for
swinging the scraper and ejector upwardly and
downwardly along said screen, latching means
for holding said ejector in retracted position on
said scraper, means for retracting said scraper
and ejector together while raised and further re-
tracting said ejector to cause it to be secured
by said latching means, means for advancing the
scraper and latched ejector toward the screen
af its lower part, and tripping means to release
said latching means when the scraper reaches
the upper limit of its motion.

15. The combination with an arcuate screen,
of a screen-scraper, a frame carrying said screen-
seraper and mounted to swing about the axis
of curvature of said screen, means for intermit-
tently moving said screen-scraper in opposite di-
rections and for moving sald screen-scraper to-
ward the screen when at the lower limit of ifs
movement and from the screen at the upper
limit of its movement, such moving means for
the screen-scraper including an operating mem-
ber connected with said frame to swing there-
with about its axis of movement and two actu-
ating members rotating in opposite directions and
acting alternately on said operating member.

16. The combination with an arcuate screen,
of a screen-scraper, & frame carrying said screen~
scraper and mounted to swing about the axis of
curvature of said screen, means for intermittently
moving said screen-scraper toward the screen
when at the lower limit of its movement and
from the screen when ab the upper limit of its
movement, such moving raeans inecluding oper-
ating means connected with said frame to swing
therewith about its axis of movement and two
sctuating members acting on said operating
means alternately to swing said frame in oppo-
site directions.
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