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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 

Wide 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the opposite direction while withdrawn from the 
SCIeel. 
An important feature resides in the means 

whereby the rake is moved toward or from the 
bar Screen and is maintained in cooperative rela 
tion with the Screen during the Screen cleaning 
movement or stroke. Another important feature 
Of the invention relates to an arrangement 
whereby the angle between the rake and the 
Screen bars is always the same, thus enabling 
effective cleaning at all times during the work 
ing stroke of the rake. Another feature relates 
to 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 lake. 
Another feature relates to the arrangement and 

construction 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: 

Fig. 1 is a view in side elevation, certain parts 
being in section and parts being broken away to 
show underlying Structure; 

Fig. 2 is a section taken along the line 2-2 of 
Fig. 1; 

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 
meant 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; 

Fig. 4 is a section taken along the line 4-4 of 
Fig. 9; 

Fig. 5 is a view Similar to Fig. 3 but with the 
rake in a position substantially midway between 
its raised and lowered positions; 

Fig. 6 is a section taken along the line 6-6 of 
Fig. 8: 
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Fig. 7 is a section taken along the line 7-7 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; 

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

Fig. 9 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, 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 
f2. As here shown, the screen is made up of a 
plurality of bars, 3 substantially in the shape of 20 
circular arcs, a member or bar 4 secured to the 
lower ends of the bars 3 and positioned at the 
bottom of the sewer, an angle member f5 con 
necting the upper ends of the Screen bars 3 and 
providing a lip 6 over which is discharged detri 
tus removed from the screen, and other connect 
ing members Sd. The upper part of the Screen 
is attached and supported by securing the upper 
connecting member f6a to a channel member 1 
which also serves to support one side of a detritus 30 
receiver 8 which may include a belt conveyor 
comprising a belt 9 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 24. At the side opposite 35 
to the screen 2 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. - 
To scrape the accumulated detritus from the 

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 f3. As illustrated, the rake 22 is 45 
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 go 
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 flange of the rake. 55 
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The scraper 27 has a central flange extending 

rearwardly therefrom and bolted to a slide 26 
resting upon the upper side of each tubular men 
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 23a 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 close the interior of the coire 
sponding tubular member 24 and for this purpose 
is provided with flanges 3 engaging the inner 
surface of the tubular member. Each rilenber 
29 is connected with a rod 3 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 3 is increased in size to receive 
a packing washer 33. 
At its end adjacent to the thrust collar, the rod 

3 is provided with a threaded bore to receive 
a threaded reduced portion of a rod 34 Serving as 
an extension of the rod 3 and carrying a helical 
spring 35 interposed between the collar 32 and 
a tubular member 33 slidably supporting the rod 
33 and fixed in the end of the corresponding tubu 
lar nerber 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 airns 
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 3 receiving a pin 38 or 
other equivalent member on a connecting member 
or connector 39 pivoted at its other end on 
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a crank 4 carried by a shaft 4 extending through 
the hollow shaft 26. It will be seen that, when 
the crank 4 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 49 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 4 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 
projecting from the members 36 and urged down 
Wardly by Spring 48. The latch 4:4 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 assume the position 
indicated in dot-and-dash lines in Fig. 5, the 
only effect of the crank action being to move the 
pin 38 to the other end of the slot 37, and thus 
take up the lost motion in this form of lost mo 
tion connection between the rod or link 34 and the 
crank 49. 
- During the next 45 degree movement of the 
crank, the collapsible or telescopic arms will re 

main in their downwardly extending positions 
and each crank will act to force the lake 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 coines 
into engagement with a flat 47 on a rock shaft 48 
rotatably mounted in the arm member 25 and pro 
vided at the outside thereof with a trigger 49. 
During the next 90 degree movement of the shaft 
is, tile crank shaft 4 i and the hollow shaft Will 
rotate together and the cranks on the Sihaft t; 
will act merely to hold the rake against the Screen. 

During this upward movement of the iake-Sup 
porting arms, 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 10 
degrees thereof. After the rake 22 has ieft the 
upper ends of the screen bars and while incving 
through this 10 degree range of innoveinent, each 
trigger 49 strikes a trip 33 on the adjacent wall 
of the Sewer and the latch is released. This oc 
curs at both sides of the apparatus and the scraper 
2: Snaps forwardly; shooting the screeitings or 
deiritus for Some distance over the lip & So as to 
fall. On the conveyor belt 9 which will carry the 
Saine away. As illustrated, each trip 59 is pro 
Vided with an adjustable screw 5 to engage tie 
COrresponding trigger, thus making it possible to 
legiate closely the position of the rake at Winich 
the scraper will be released. 
The crank 49 at the right, hand side (Fig. 2) 

of the apparatus is in the form of a full crank to 
enable actuation of the shaft it by power ap 
plied at Such side. The corresponding crank at 
tile opposite Side of the cleaning device i:;ay C3 
Violisly be Olly a half crank. The hollow arrin 
line:mbers 33 have outwardly extending projections 
52 Which are suitably journalled in structures 
Supported by the Walls of the Sewer, and for the 
purpose of SWingiag the rake Supp}rting structure 
the projection on the right hard menaber 25 is 
provided with a gear 53. Journalled in and ex 
tending axially through the gear 53 and the pro 
jection with whicin it is connected is an extension 
of the shaft 4 connected with the outer side of 
the crank 3. 
The Swinging movement of the rake supporting 

and op&rating structure or fraine is effected isy 
nieans including a Set of reversing gear fran 
Which it is freed ternporarily at the end of each 
Upward novernent and at the end of each down 
Ward movement. It is therefore necessary to stop 
and hold the rake structure in definite positions 
to aSSure proper (ineshing of gears preparatory to 
Starting novement of the frame in either direc 
tion. It is also desirable to counteribalance the 
rake-Supporting structure so that less power will 
be required in Swinging the structure upwardly. 
Both of these results as well as other's may be ob. 
tained in the following manner. The outward 
projection 52 of the left hand artin member 25 is 
provided with an arm 54 to the outer end of which 
is attached a flexible connector 55 passing over a 
pulley 56 and downwardly therefrom into a well 
Whare it is attached to a weight 5. 
When the flexible connector is moved in either 

direction past the axis about which the rake-sup 
porting structure Swings, the weight 53 will be 
lifted to the dotted line position (Fig. 1) and will 
then descend and act to continue the movement, 
of Said structure until the upward movement is 
terminated by engagement of arm member 23 
With stop 58 (Fig. 9) or the downward movement is 
terminated by stop 59 (Fig. 1). It will be evident 
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2,009,005 
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 airin 5 
SWings equal distances above and below the axis 
of the shaft id. If, however, it be desired to 
provide greater counterbalancing for the Swing 
jing structure when the rake is raised than when it 
is lowered, this result may conveniently be 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 4 out Will 
SWing farther down than indicated in Fig. 1 thus 
increasing the counterbalancing action where 
needed. Obviously the counterbalancing may be 
effected by other means, for example by Spring 
63S. 
As illustrated, the means for Swinging the lake 

Supportig structure and for controlling the in 
Waird and OutWard movements of the rake 22 and 
the scraper 27 includes an electric motor 68 acting 
through a double worm reducer 6 to drive a 
shaft 62 (Fig. 6) carrying an intermittent gear 
63, with teeth on a 45 degree segment only and 
the rest of the circumference bald or toothless 
and cut below the line of the root of the teeth, 
and a gear 64 meshing with a similar gear 65 on a 
parallel shaft 66 provided at its forward end with 
a gear 87 similar to gear 63 and at its rear end 
With a gear 68 meshing with a gear 83 fixed on 
the extension of the crank shaft & A. Due to the 
driving connection between the gears & 6 and 65, 
the shafts 62 and 66 and consequently the inter 
mittent gears 63 and 6 rotate in opposite direc 
tions and act alternately on the gear 53 to swing 
the rake downwardly or upwardly. The toothed 
segments on the intermittent gears 3 and 82 
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. 
In brief recapitulation, one cycle of operation 

of the apparatUS is Substantially as follows: Just 
at the end of the ejecting novernent of the 
scraper 2, each collapsible arm is in the condi 
tion shown in Fig. 3 and the intermittent gears or 
gear Segiments 62 and 6 are in the positions 
indicated in Fig. 3A, the gear segment 6 just 
passing out of engagement with the gear 53 after 
actuating it to lift the rake 22 to its uppermost 
position and the gear Segiment 33 which turns in 
the OppCsite direction being 90 degrees away from 
the position in which it would engage the gear 53 
to Swing the rake down Wardly. At this time the 
arm 54 of the counterbalancing device is in its 
lowermost position. So that the counterweight 5 
actS to hold the rake Supporting Structure in its 
uppermost position determined by the stop. 58, 
and to maintain the gear 53 in the proper posi 
tion for the gear Segment 63 to nesh thereWith. 

While the collapsible arms are at rest in these 
positions, the crank shaft i? continues to rotate 
and in turning through 90 degrees pulls back 
both the scraper 2 and the rake 22 until the 
member 36 attached to the end of the tubular 
member 23 engages the stops 32 (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 63 just engaging the gear 53 to Start 
the downward SWinging of the rake. During the 
next 45 degree movement of the shaft 4, the tele 
scopic arms will be turning in the opposite direc 
tion and at the Sane rate and the tWO Inovernents 
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 49. At this time the arm S4 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 toothed segment 67 will just be leaving 
the gear 53 and the pin 33 will just have reached 
the lower end of the slot 3 as indicated in the 
dot-and-dash lines in Fig. 5. During the next 
90 degree in overinent of the Shaft 4 there Will be 
no ao Venent of the telescopic airns about the 
axis of the shaft 4 i, but the pins 33 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 Segrinents are in the posi 
tions indicated in Fig. 8A, the gear segment 66 
being in position to start the upward swinging of 
the telescopic arms. 
During the next 90 degree movement of the 

Shaft 4 , the telescopic arms will be SWung at the 
Sarine 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 
Inost position just after the tripping of the 
triggerS 433 which permits the forward snap of the 
Scraper 2: under the urging of the springs 35. 

It Will be seen that the apparatus of the present 
invention requires a minimum amount of head 
roon, not only because of the compact arrange 
I1eilt of the actuating 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 i 
in the member 25. It should be understood, 
however, that other means may, within the scope 
of the invention, be used for maintaining these 
parts in proper relative position. In this connec 
tion attention is called to the fact that the seal 
ing washers 33 and 7 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 Imembers 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 Sane purpose. 

It should be understood that various changes 
may be made in the construction and arrange 
Inent Of parts and that various features can ba 
used. Witholit others. Without departing from the 
true Spirit and scope of the invention. 

Having thus described our invention, we clairn 
1. The coimbination with an arcuate screen, of 

a Screein-Scraper, a frame carrying said Screen 
scraper and mounted to swing about the axis 

5 

O 

20 

25 

30 

35 

40 

45 

50 

55. 

60 



5 

() 

40 

60 

75 
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of Curvature of Said screen, and means for in 
territtently imparting motion to said frame to 
nilove 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 lowerinost position and Substantially 
radial in ovement in the opposite direction when 
the fraine is at rest above the upper edge of the 
SCIee. 

2. In apparatus of the class described, an 
arcuate screen, a screen-cleaning member, a 
fi'ane carrying said screen cleaning inenber and 
in Ouinted to swing about the axis of curvature of 
the Screen, internittent-drive mechanism for 
mOWing Said frane upwardly and downwardly and 
'eleasing 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 predeteriniined point to urge it 
tO'Ward the corresponding linii, of movement. 

3. In apparatus of the class described, an ar 
cuate Scireen, a Swinging frame, a screen-cleaning 
linenbei movable on said frame toward and from 
the screen, irane-controlling means for Swing 
iing the frame from the lower edge of the screen 
past, the upper edge inereof, holding the fraine in 
its uppermost position, SWinging the frame down 
Waldly to the lower edge of the Screen and hold 
iing it against SWinging before starting another 
Cycle of Oveilent, aid ineans for advancing the 
screen-cleaning member into engageinent with 
tile SC'eein Wihile the fraine is at rest in its low 
eimost position and for retracting the screen 
cleaning member While the fraine is in its upper 
most position. 

4. In apparatus of the class described, an ar 
culate screen, a Swinging frame, a screen-cleaning 
Elember novable. On Said frame to Ward and fron 
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 holding it against SWing 
ing before starting another cycle of Operation, 
and neains for advancing the Screen-cleaning 
member into engagement with the screen while 
the frame is at rest in its lowerinost position, 
holding the screen-cleaning inenber against the 
Screen during the upward Swing of the frame, and 
retracting the screen-cleaning member while the 
fraine 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 its 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 
neinber 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 position; 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 fraine in the op 
posite direction and holding it against Swinging 
movement before starting another cycle; means 
for advancing the screen-cleaning member into 
engagenient 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 
neiat of the frame So as to be latched in re 
tracted position by said latching means; and 
means for tripping the latching Ileans just after 
the screen-cleaning member clears the upper edge 
Of the Screen thereby permitting the ejector to 
Snap forwardly and eject the waste collected on 
the screen-cleaning nember over the top of the 
SCree. 

7. In apparatus of the class described, a rake, 
a hollow shaft, a fiane comprising two telescopic 
arinS Saci in two parts one of Which is at 
tacited to the rake and the other to Said hollow 
Shaft, nea.S for SWirging Said faile, and leains 
for extending and contracting Said arts includ 
ing a cia:k shaft in Said hollow shaft and hav 
ing cranks in as attached arm partS, nienber's 
gilgit dinally innovable in Said airns and opera 
tively coin:lected with said rake, and a lost notion 
connecticin, including a pittinan, between each 
crank and the corresponding longitudinally now 
able member. 

8. In apparatus of the class described, a rake, 
an ejector innovably nounted Oil Said rake, Spiring 
ineains urging the ejector toward the forward edge 
of the lake, leans foil latching the ejector in re 
tracted position Cin the rake, a hollow shaft, a 
fiane conprising tWO telescopic arms eagh in 
two parts one of which is operatively connected 
With the rake and the other With Said hollow 
Shaft, raeans for SWinging Said frane, neans 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 
Shaft in Said hollow shaft and having cranks in 
the attached ai'in parts, meinbers longitudinally 
movable in Said al'ms and connected with said 
ejector, and a lost notion connection between 
each crank and the corresponding longitudinally 
raovable inember permitting the ejector to Snap 
forwardly upon tripping of the latching means. 

9. In apparatus of the class described, a Screen 
Scraper, ineans for Swinging Said screen-scraper 
back and forth including a tubular member 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 inovable longitu 
dinally in said tubular meinber 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 link and cooperating 
at one end with the link and at the other end 
with the tubular ninenber to urge the ejector 
iforward. With reference to the Screen-scraper, a 
step limiting the rearward movement of said tub 
ular meinber, a Spring controlled latch on said 
tubular inenber, a stop on said link for engage 
Inent 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 ineans 
for actuating Said link including a crank rotat 
able about said fixed axis and a lost motion con 
nection between the crank and the link. 

1). The cornbination. With an airculate Screen, 
of a Screen-Scraper, a frame carrying Said Screen 
scraper and nounted to Swing about the axis of 
curvature of Said Screen, means for moving Said 
Screen-Scraper to Ward and from the Screen, and 
means for intermittently imparting motion to 
Said france in opposite directions including a gear 
coaxial with said frarine 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 Screen, 
Of a Screen-Scraper, a frame carrying Said Screen 
Scraper and mounted to SWing about the axis of 
curvature of Said Screen, means for noving Said 
screen-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 
Scraper and mounted to SWing about the axis of 
curvature of said Screen, means for moving said 
screen-scraper toward and from the screen, and 
means for intermittently imparting motion to 
Said Screen-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 
a 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 Segiments turning in opposite directions and 
engaging said gears alternately, and means for 
moving Said Screen-Scraper and said ejector to 

S 
ward and from said axis including a shaft coaX 
ial with said gear and having a crank, and con 
nections between the crank and said ejector and 
Screen-Scraper. 

14. In apparatus of the class described, a curvi 
linear Screen, a Scraper 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. 
at 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 
scraper 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 Said Screen-Scraper to 
Ward the Screen when at the lower limit of its 
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 
atting members rotating in opposite directions and 
acting alternately on said operating member. 

16. The combination. With an arcuate Screen, 
of a screen-scraper, a 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 at the upper limit of its 
movement, Such moving means including oper 
atting means connected With said frame to Swing 
thereWith about its axis of movement, and two 
actuating members acting on said operating 
means alternately to swing said frame in oppo 
Site directions. 
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