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% Claims.

This invention relates to the traversible car-
riages used in rectangular sprinkler installations
for treating liquid sewage or the efiuent from
preceding sewage treating installations, such
liguid being hereafter referred to as “water.”

The improvements are concerned with a known
kind of carriage which runs on a comparatively
narrow gauge track extending: along the centre
of the rectangular bed, such carriage supporting
on either side a chamber or box with water-
wheel adapted to be driven by the flow of water
and so as to traverse the carriage, the water
passing thence along a sprinkler pipe or pipes
extending over the filter bed and supported from
the carriage. In- carriages of this kind the
water-wheels have been rotated in one direction
only, and reversal of travel of the carriage has
been obtained automatically by a movable lever
or the like on the carriage striking an abutment
device at the end of each travel and so actuating
a clutch in connection with transmission gear-
ing to give a drive in the opposite direction.

By the present improvements such a clutch
contrivance and much of the transmission gear-
ing can be dispensed with. According to the
invention there is provided a traversible car-
riage of -the kind above set forth wherein the
direction of travel of the carriage is automati-
cally reversed by reversing the direction of rota-
tion of each water-wheel through means auto-
matically actuated at the end of each travel.
This is done by taking water from the longi-
tudinal feed trough beneath the track and di-
recting it on to either side of each water-wheel
(according to the direction of travel) under the
control of valve or weir contrivances automati-
cally actuated at the end of each travel by con-
tact of a reversing lever or like device on the
carriage with a buffer or abutment mounted
in connection with the track. Such an arrange-
ment allows of a simplification of the driv-
ing transmission mechanism, and other fea-
tures of the invention relate to the con-
struction of the water-wheels and their co-
operating casings, the weir boxes from which
the water flows on to. the water~wheels, and
the reversing valve or weir contrivances and
their operating mechanism.

The invention is illustrated in the accompany-
ing drawings, wherein:

Fig.: 1 is a front elevation of a traversible
carriage according to -the invention shown
mounted on its track above the filter bed, a
portion at one side being broken away.
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Fig. 2 is a side elevation looking on the right
hand side of Fig. 1.

Fig. 8 is a plan view corresponding to Fig. 1
with & portion of the reversing mechanism
broken away. :

Fig. 4 is a partial side elevation with the lower
part shown in section, showing an alternative
form of reversing valve or weir contrivance.

Figs. 5 and 6 show on a larger scale one of
the water-wheel chambers and its contents with
the positions of the parts the same as in Fig. 2,
Fig. 6 being a plan view and Fig. 5 a sectional
view taken on the line V-V in Fig. 6.

Referring now particularly to Figs. 1 to 3 of
the drawings, there is shown a central feed
trough { which may extend for the length of
the filter bed and into which the “water” is led,
and this supports rails 2 on which the wheels
3 of the traversible carriage run. These wheels
3 are fixed upon axles 4, 4! mounted in brackets
5 upon which the chassis 6 of the carriage is
supported. Upon this chassis 8 are fixed long
transverse members T which project on each
side and support in pendent frames 8 the water-
wheel chambers 8. It will be clear that the
following description of one water-wheel cham-
ber and ifs associated parts applies egqually to
that on the other side of the carriage, such car-
riages generally carrying sprinkler pipes on both
sides of the trough.

The water-wheel chamber § contains the re-
versible water-wheel {9 which has around its
periphery a number of radially projecting longi-
tudinally disposed vanes I{ arranged so as fo
form pockets, the wheel being adapted to be
turned in one or the other direction by water
entering the pockets on one side or the other.
On each side of the water-wheel there is a weir
box {2 (see particularly Figs. 5 and 6) closed
at the bottom and a little longer than the water-
wheel, and the inner ends of these weir boxes
communicate with the enlarged lower end {3
of one leg of a syphon pipe 14 which is sus-
pended from the chassis 6 with its common cen-
tral leg {5 dipping into the water in the feed
trough [. Each weir box 12 has a stationary
valve sealing or packing consisting of a strip
{6 of rubber or the like, and with this there
co-operates a movable undercasing structure (7
which extends along each side of the wheel {0
between end plates 18 pivoted about the axle
of such wheel. This undercasing structure 17
has on each side a weir 19 so that the weirs are
coupled in pairs, and the undercasing structure
can be rocked to raise one weir and lower the
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other or vice versa with respect to the seatings
t6 and thereby to permit the flow of water over
only one seating 6 into the water wheel.

The undercasing {7 at 17! is well spaced from
the vanes if of the water-wheel for a short
distance below the weir {3 and then approaches
close to such vanes at {71!, leaving below the
centre part of the wheel 18 a full length gap
through which water escapes from the water
wheel into the bottom of the chamber 2.  This
chamber is shown as communicating with two
sprinkler pipes 20, 2! supported therefrom, and
an upright plate 22 extends the length of the
chamber 9 with its upper edge close to the vanes
{1 of the water-wheel so as to form a partition
dividing the lower part of the chamber 9 into
two compartments served respectively by the
pipes 28, 21. The object of shaping the under-
casing 17 as described is to enable water to enter
more than one of the pockets of the water-wheel
at a time, that is, those opposite the portion
§71, so that a good pressure is obtained due to
the weight of water in these several pockets.
This is particularly useful for starting the rota-
ticn of the wheel, which is made difficult by the
shaping of the vanes 1{ necessary to enable the
wheel to cperate efficiently in either direction.

To the lower part of the undercasing {7 there
is fixed a tray 23 of hollow rectangular form
which collects any water escaping at the ends
and at the sealed or closed side of the water-
wheel and directs this to the compartment of
the chamber 9 then in use, the tray tilting as
the undercasing is rocked.

The carriage is traversed by the rotation of 3:

the water-wheel (8 which has fixed on its axle
a chain-wheel 24 driving by a chain 25 g chain-
wheel 26 fixed on a long shaft 27 which is simi~
larly driven by the other water~-wheel. On the
shaft 27 is fixed a spur pinion 28 engaging a spur
wheel 28 fixed on the axle 4! of the carriage,
which is thereby traversed to and fro according
to the direction of rotation of the water-wheel.
Any other simple form of drive transmission
could be used.

The reversing of the water-wheel is effected
automatically as follows. One end plate {8 of
the undercasing {7 has pivotally connected at
30 a rod 3! which is also pivoted to an arm 32

fixed on a shaft 33 similarly connected to the 5

undercasing of the other water-wheel and mount-
ed in brackets on the chassis 6. Centrally fixed
on the shaft 33 is a segment 34 with adjustable
abutment studs 35 which can be acted upon by
the foot of a reversing lever 38 freely pivoted
on the shaft 33. The action of this mechanism
and the rest of the apparatus can be seen from
Fig.-2 in which the water-wheel is shown as ro-
tating in the direction indicated by the arrow to
drive the carriage to the right. The water sy~
phoned from the trough f flows into both weir
boxes 12 but owing to the position of the under-
casing 17 it can only flow over the left-hand
weir 19 which is level with the corresponding
valve seating (8, and so the water rotates the
water-wheel and then passes into the sprinkler
pipe 28. When the carriage reaches the end of
its traverse the reversing lever 38 engages an
abutment device 37 mounted above the track and
is thereby prushed over to the other position, the
foot of the lever 88 actuating the segment 34
as soon as the lever has passed over its central
position and the rolling weight 88 has moved
across. ‘Thus the undercasing 171 is rocked to
raise the-left-hand weir 19 and lower the right-
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hand one, and so the rotation of the water-
wheel is reversed.

In Fig. 4 there is shown an alternative ar-
rangement of reversing valve or weir contrivances
which is in effect an inversion of that above de-
scribed, the weirs proper being stationary and
being opened or closed by movable valves. In
this arrangement, the undercasing 7% is fixed,
and its upper part on each side abuts against
the wall of the weir box 12 and is spaced well
away from the vanes {f of the water-wheel, but
as it inclines downwardly it comes closer to the
vanes until it almost touches them, thus enabling
several pockets of the water-wheel to be filled
to give easy starting as explained above. Each
weir box {2 has a fixed front weir 8%, and with
this there co-operates a movable valve in the
form of a long plate 48 capable of fitting over
and closing the weir i6X. This plate valve 49
is loosely carried on two arms &1 pivoted to a
cross bar 42 supported by arms 43 pivoted to
supports in: the chamber 8, and each cross bar
42 is connected by a rod 44 through g pin-and-
slot connection 45 -to one arm of a bell-cranked
lever 48. This lever £6 is fixed on the shaft
33 and actuated directly by the reversing lever
88 which is fixed on such shaft. Thus, the move-
ment of the reversing lever 86 at the end of
each fraverse of the carriage actuates the move-
able valve plates €8 to close one weir 18X and
open the other, whereby the rotation of the wa-
ter-wheel is reversed.. The lost-motion connec-
tion 45 serves the same purpose as the segment
and loose lever arrangement in Fig. 2, and the
mqvable valve plates 40 are coupled together in
pairs.

Each weir box 12 is provided with a back weir
39 a little higher than the fixed valve seating 16
or front weir 16X, so that when an extra large
flow of water occurs the surplus can escape over
these back weirs 89 into the surrounding cham-
ber 9 and so to both sprinkler pipes 20, 21, with
the result that the surplus is rapidly disposed of.

It will be understood that where the sprinkler
pipes are-in pairs the intention is that one
should act to sprinkle water on the part of the
bed near to the cenire trough ( only and the
other to sprinkle water on the part of the bed
further from the centre trough, according to the
direction of travel of the carriage, as is known.
If a single pipe is used, this could sprinkle water
on both traverses of the carriage, and the par-
tition plate 22 could be dispensed with, as also
the tray 23. .

The carriage is shown fitted with hydraulic,
bneumatic or spring buffers 471 of known type
arranged to contact with stationary buffers or
abutments 48 at the end of each traverse to lessen
the shock of reversal and assist the action of
the mechanism. There are also shown oil dash-
pot or like brakes 49 operated by eccentrics 50
on the axle 4 of the carriage and serving as is
known, to prevent the carriage from over-speed-
ing when blown by a high wind.

I claim:

1. A traversible carriage for use in rectangular
sprinkler installations in the treatment of sew-
age, and having a reversible water wheel, and dis-
tinguished in that the water wheel chamber from
which the water is delivered has combined there-
with weir boxes disposed one on either side of
the water wheel and communicating permanently
with a syphon which draws water from s feed
trough, said chamber having an undercasing
structure partly surrcunding the water wheel



2,247,433

and adjacent the vanes thereof, said undercasing
structure having outlet provision at the base, and
also having alternatively operative weirs, the said
undercasing structure co-operating with the wa-~
ter wheel to permit alternate functioning of the
alternatively operative weirs, and reversing mech-
anism for controlling the latter.

2. A traversible carriage for use in rectangular
sprinkler installations in the treatment of sew-
age, comprising a wheeled chassis arranged to
travel to and fro above a feed trough containing
the water to be purified, support members mount-~
ed on said chassis and supporting a water-wheel
chamber, a reversible water-wheel carried in said
chamber, simple driving mechanism arranged to
transmif the drive from said water-wheel to said
wheeled chassis to traverse the whole carriage,
a weir box on each side of said water-wheel and
within said chamber, a syphon with one leg in
the feed frough and the other communicating
permanently with both sides of the water-wheel
through said weir boxes, a sprinkler pipe com-
municating permanently with said water-wheel
chamber, and means to reverse the direction of
travel of the carriage automatically by revers-
ing the direction of rotation of the water-wheel,
said means comprising a pair of movable con-
trol contrivances arranged to co-operate each
with one of the weir boxes between the front of
said weir box and the water wheel to direct the
water on to either side of the water-wheel from
the corresponding weir box (according to the di-
rection of travel) and automatically actuated at
the end of each travel by contact of a movable
reversing device on the carriage with an abut-
ment mounted in connection with the track.

3. A traversible carriage for use in rectangular
sprinkler installations in the treatment of sew-
age, comprising a wheeled chassis arranged to
travel to and fro above a feed trough containing
the water to be purified, support members mount-
ed on said chassis and supporting a water-wheel
champber, a reversible water-wheel carried in said
chamber, simple driving mechanism arranged
to transmit the drive from said water-wheel to
said wheeled chassis to traverse the whole car-
riage, a weir box on each side of said water
wheel and within said chamber, a syphon with one
leg in the feed trough and the other communi-
cating permanently with both sides of the wa-
ter-wheel through said weir boxes, two sprinkler
pipes communicating permanently with said wa-
ter-wheel chamber, a partition arranged longi-
tudinally below said water-wheel almost touch-
ing same and dividing the lower part of the
water-wheel chamber into two compartments

[24

10

20

30

40

50

65

3

each served by one of said sprinkler pipes, and
means to reverse the direction of travel of the
carriage automatically by reversing the direction
of rotation of the water-wheel, said means com-
prising a pair of movable control contrivances
arranged to co-cperate each with one of the weir
boxes between the front of said weir box and
the water-wheel to direct the water on to either
side of the water-wheel (according to the direc-
tion of travel) and automatically actuated at the
end of each travel by contact of a movable re-
versing device on the carriage with an abutment
mounted in connection with the track.

4. A combination as claimed in claim; 2, in-
cluding a stationary seating surface at the front
of each such weir box and over which water
flows on to the water-wheel, a rockable under-
casing partly surrounding the lower portion of
the water-wheel and having on each side of such
wheel a weir surface arranged to co-operate with
the stationary seating surface on the correspond-
ing weir box, and connections between the mov-
able reversing device and said undercasing to
rock the latter at the end of each travel of the
carriage.

5. A combination as claimed in claim 2, in-
cluding an undercasing partly surrounding the
lower portion of the water-wheel, said under-
casing being spaced away from said wheel near
the part of each weir box over which water flows
to the wheel but almost touching the wheel lower
down, whereby water can flow into more than
one pocket of the water~-wheel even when this
is stationary.

6. A combination as claimed in claim 3, in-
cluding a stationary seating surface at the front
of each such weir hox and over which water flows
on to the water-wheel, a rockable undercasing
partly surrounding the lower portion of the wa-
ter~wheel and having on each side of such wheel
a weir surface arranged to co-operate with the
stationary seating surface on the corresponding
weir box, connections between the movable re-
versing device and said undercasing to rock the
latter at the end of each travel of the carriage,
and & tray fixed to the lower part of said under-
casing and arranged to tilt when said undercas-~
ing is rocked and to collect any escaping water
and direct same to the appropriate compartment
of the water-wheel chamber.

7. A combination as claimed in eclaim 3, in-
cluding a back weir in connection with each
such weir box and over both of which surplus
water can overflow and escape through both
sprinkler pipes.

JAMES FRANEKLAND BOLTON.




