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- UNITED STATES PATENT OFFICE.

WILLIAM S. SHIELDS, OF EVANSTON, ILLINOIS.

FLUID-CONTROLLER.

SPECIFICATION forming part of Letters Patent No. 686,913, dated November 19, 1901.
| Application filed Decembeor 17,1900. Serial No. 40,146, (No model.)

To all whom it may concern:

Be it known that I, WILLIAM S. SHIELDS,
of KEvanston, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Fluid - Controllers;
and I do hereby declare that the following is a
full, clear, and exact description thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form a part of this specifica-
tion. | | |

Thisinvention relates to a novel apparatus
in the nature of a liquid-controller and de-
signed for sueccessively charging and dis-
charging or separately charging or discharg-

ing a series of tanks or receptacles in a cer-

tain or desired rotation. An apparatus made

in accordance with my invention is designed

to automatically effect such charging and
discharging or separate charging or dis-
charging of tanks or receptacles in a prede-
termined rotation, and the apparatus is so
constructed and arranged that the operation
thereof when Dbegun will continue in defi-
nite cycles until the apparatus is adjusted
for a different sequence of rotation or its op-
eration is discontinued. - |

An apparatus made in accordance with my
invention may be employed wherever it is
desired to successively charge or disecharge a

series of tanks or receptacles or charge and

discharge the same—such, for instance, as
the filter-bed tanks of a sewage-purifying
plant, the settling-tanks of a sedimentary
water-purifying system, and many other pur-
poses which will suggest themselves to per-
sons familiar with this and analogous arts.

Theinvention consists in the matters here-
inafterset forth, and more particularly point-
ed out in the appended claims.

In the drawings, Figure 1 is a plan view
of one form of automatic eontrolling appa-
ratus embodying my invention. Fig. 21is a
side elevation of theapparatus, showing some
of the parts in section. Fig. 3is a trans-

IFig. 8* is a fragmentary detail section on
line 3* 3* of Fig. 3. Fig. 4 is a detached
view of some of the parts shown in Fig. 3
and illustrating means for changing the or-

der of rotation in charging and discharging

the tanks. Fig. 5 is a vertical section on
line 5 5 of Fig. 4. -

The construction herein shown, in which
my Invention is embodied, embraces, gener-

ally, in combination with a series of tanks

55

and inlet and outlet channels therefor, valves |

for severally controlling said inlet and out-
let channels, means common to all of said
inlet-valves for severally opening the same,
and means operated by the rise of the liquid
in the tanks for separately closing the valves
of the inlet-channels and at the same time
to severally open the valves of the outlet-
channels of the tanks which have been pre-

viously filled. Other means may, however,

be employed for discharging the tanks, and
my invention may be operated only to suc-
cessively fill the tanks in the desired se-
quence of rotation. Means are also provided
for cutting one or more of the tanks out of
or bringing the same into communication
with the operative series without disturbing
the operation of the apparatus as a whole,
whereby one or more of said tanks may re-

main empty or filled, as desired, for a longer

period than that afforded in the usual eycle
of operation of the apparatus,

As shown in said drawings, five tanks A are
indicated and numbered 1 to 5 from left to
right. Each of said tanks is provided with
an inlet-channel I3, which delivers liquid to
the tank near the top thereof, and an outlet-
channel C, leading from the bottom thereof.
The mechanism of the controlling apparatus
18 shown as inclosed by side and end walls D
D', which will preferably be of masonry con-
struction, and the parts of the apparatus are
supported upon and in a masonry foundation
D?, as shown in Figs. 2 and 3. The inlet and
outlet channels extend from the tanks into
the inclosure, and the outlet-channels of all
thetanks are joined to a common outlet-chan-
nel C', which is adapted to lead to a place for
the disposal of the liquid. The inlet-chan-

_ nels have communication with a conduit B/,
verse section on the indirect line 3 3 of Fig. 1. |

leading from a source of supply of the liquid
to be treated, said conduit being common to
all said channels.

sald conduit to each inlet-channel is con--
trolled by a valve E, which engages a seat
| formed in the outer end of said channel at

Passage of liquid from
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the botiom of the conduit. Said valves are
each pivotally connected to one end of a lever
F', which latter is pivoted between its ends to
abracketaffixed toabeam F', extending trans-
versely of the levers and sustained in the in-
closing walls in any suitable manner. The
outer or free ends of said valve-actuating le-
vers are elevated above the other ends thereot
when the valves are closed and are located
in line with each other and adapted to be sev-
erally depressed to lift said inlet-valves by
means of a traveling weight which passes suc-
cessively from one to the other of the levers
or in other rotation, as desired. 'The outer
ends of said levers are adapted to be lifted
after being depressed in the manner stated
to open the inlet-valves and the connected
inlet-valves thereby closed through the me-
dium of floats G, contained within float-cham-
bers G’, located one beneath eachlever. The
outer ends of the valve-actuating levers pro-
ject through openings ¢ in the inner walls of
the Aoat-chambers and are provided within
said chambers with pockets F?to receive said
traveling weight. Each float-chamber1s con-
nected with the tank the inlet-valve of which
it is designed to control by means of a pipe
(*?, opening into the bottom of said chamber
and provided with a branch G*, opening into
the chamber at the level of the inlet-pipe B
or at other suitable flow-level of the associ-
ated tank A. Said pipe and branch are pro-
vided with cut-off valves G® and G°, respec-
tively, one of which is adapted to be open
while the other is closed. |
The weight herein shown for depressing

or ball H, which rolls in a track or race made
up of a plurality of short inclined sections I,
which extend between the upper ends of the
float-chambers G', and a single longer section
1’, which extends from the float-chamber Le-

longing to the tank No. 5 to that belonging to

the tank No. 1. The shorter sections of. the

race or track, as herein shown, are inclined

from left to right and have communication

- with the interiors of the float-chambers

through openings ¢’ in the side walls of the

~ chambers, as shown in Figs. 4 and 5, and the

50
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weight passes transversely through the up-
per ends of said chambers.
said float-chambers are located at the same
ageneral level, so that the weight after it has
been delivered into each chamber and has de-
pressed the associate lever I comes to a rest
below the level of the section of the race,
which direets it to the next succeeding cham-
ber. While passing transversely through
each chamber, therefore, the weight must be
lifted to bring it to the level of the receiving
end of said next succeeding section of the
race. Such lifting of the weight is effected
by the rising of the float at the time said float
raiges to elevate the outer end of the lever If
to close the inlet-valve K. Asherein shown,

 the weight drops from the pocket of each le-

]
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formed at one side of the float to receive the
weight, so that said float acts to directly raise
the weight. The weight may, however, be
otherwise raised. The upper end of the ex-
tension of the float isinclined toward the side
wall thereof with which the next succeeding
section of the track or race is connected, S0
that when the float rises to return the lever
to its position to close the valve E and the
weight thereby lifted to the level of the next
succeeding section of the track said weight
will move off said float to said section and
pass on to the next float-chamber, where a
like operation will be repeated to open and
close the inlet-valves belonging to the next

succeeding tank. The bottom of the pocket

F? of each loever is also inclined toward said
extension of the float, as shown in Kig. 9, 80
that the weight when resting in said pocket
tends to move toward said extended part of
the float. In ordertopreventthe weight from
immediately passing to its position on the
float before time is given to actuate the lever

T, each chamber is provided with a vertical
transverse parlition G, which extends at its
lower end to or below the level of said pocket
when the latter is in its upper position. The

Jonger section of the track or race comprises
an unbroken inclined plane and serves {0 re-

‘turn the weight to the float-chamber belong-
ing to tank No. 1 after it has passed through
‘all the float-chambers and has actuated all
‘the valve-levers F. In some instances the
float-chambers may be arranged in a uniform
“unbroken cireuit, in which event the race will

‘be made up entirely of the shorter sections.
the valve-levers consists of a spherical roller |

The valve G° associated with each float-
chamber is adapted to be opened when the

“inlet-valve of its associated tank is opened,
‘whereby when the liquid in the tank reaches
"the level of the opening in the float-chamber
‘through which the branch G* communicates
therewith the liquid will enter said float-
‘chamber, cause the float to rise and act upon
the lever to close the inlet-valve of said tank,
and at the same time cause the traveling
-weight to be directed to the inlet-valve-actu-
ating mechanism of the next succeeding bed.
"Furthermore, when the float has thus been
1ifted and the inlet-valve closed the valve G°
As herein shown, |

is adapted to be opened to permit the con-
tenis of the chamber to be drained, so that
the float may drop down out of the way of

‘the lever ¥ in the next succeeding operation
‘thereof and in position to receive the weight
‘after it has next acted upon said lever.
‘herein shown, said valves G®and G® are actu-
-ated from the lever I¥, said lever being con-
‘nected by a jointed connecting-rod I* with

As

the actuating-arms of the valves G® G°, with

the former at its lower end and with the lat-

ter at its joint. When the outer end of the
lever F is depressed, therefore, the valve G°
is opened and the valve G? simultaneously
closed, and viece versa. The levers Iff for op-
erating the inlet-valves have been illustrated

ver F upon an upward extension of the float i merely as one convenient means of transmit-

70

75

36

Q0

95

100

105

I10

115

120

125

130



10

20

30

35

40

45

50

53

60

686,913

ting motion from the weight to open the ]

valves; but it isevident that such mechanism
may be widely varied, and I do not wish to
be limited to the construction illustrated.
The apparatus thus far deseribed consti-
tutes an operative apparatustoautomatically
ill the tanks, and such apparatus may for
this purpose be employed alone where the
tanks are adapted to be emptied by independ-
ently-actuated means. |

The operation herein described embraces

automatic discharging means which are op-
eratively connected with the charging.means
so as to be actuated thereby.
ing means and connections are made as fol-
lows: Each of the outlet or drain channels of
the tanksis provided with a controlling-valve.
(Shown in Fig. 8 of the drawings.) Said
valve consists of an outer casing or pipe J,
the lower end of which intergects the drain-
channel C and communicates therewith
through an opening j. Said casing 18 pro-
vided at its lower end with an annular valve-
seat 7/, which is engaged by a closure formed
on the lower end of a stem J', which for the
sake of lightness is made hollow.
is seated by its weight and is adapted to be
lifted to open the valve by means of a fioat

K, contained in a float-chamber K', located

above the channel C, the connection between

. said stem and float consisting of a radial an-

nular flange 7%, which overlaps the upper end
of said float. The valve-casing J extends to
the top of said float-chamber to prevent the
liquid overflowing the same., The chambers
for controlling the discharge-valves of the
tanks are arranged in a line parallel with the
inlet-float chambers and between the latter
and the tanks. -

The outlet-chambers have communication
with the tanks through pipe connections as
follows: K*® K? Fig. 3, designate a plurality
of pipes which enter the lower ends of said
outlet-float chambers and are connected at
their outerends with a pipe I3, which exfends
from one end of the line of outlet-float cham-
bers to the other. Said pipe K®is connected
with each of the pipes G* by a pipe K*, which
is eontrolled by a valve K5 'The actuating-
arm of the valve K% is connected with the
jointed connecting-rod F* and therethrough
operated when the valve-acturating lever K
is elevated or depressed.
so arranged. as to be opened when the valve
G3 is opened, and therefore closed when the
valve G°is opened. The pipe K°is provided
with a plurality of hand -actnated cut-off
valves &, located one between each two adja-
cent pipes K? and each pipe K* is provided
between its associated flecat-chamber and the
pipe K?® with a like valve &'. The valves k
are normally closed, while the valves &' are
normally open. When one of the inlet-valve-
actuating levers F is actuated to open 1ts con-
nected valve and which at the same time
opens the valve G° and closes the valve G

Said discharg- |

Said valve |

The valve KP®is

actuated to close its valve, the valves G°and
K5 are opened and the valve G° closed. 'L'he
opening of the valve K% permits the liquid to

| pass from the overflow-pipe G? through the

vertical pipe G4, the pipe K* and the pipe K°
to that one of the pipes K* which is open to
thatparticular part of the pipe K and thence
to the float-chamber connected with sald pipe
K*® The entrance of the liquid into said
chamber causes the float to rise and the out-
let-valve controlled thereby to be opened to
permit the tank to which said valve belongs
to be discharged. As shown herein, the
valves k are so arranged that the actuation
of the lever F belonging to one of the tanks
to close the inlet-valve of said tank operates
through the mechanism described to open the
outlet-valve of the tank next in rear of the
tank which has just been charged, and the
outlet-valve mechanism belonging to the tank
just filled will be actuated to discharge sald

tank upon the complete filling of the tank

nextin advance thereof. With this arrange-
ment during the continuous operation.of the
apparatus one tank is always standing filled,
the one next in rear discharging, and the one
next in advance being filled. This arrange-
ment is due to the fact that the valves k£ are
interposed in the pipe K® between the inlet-
float chamber of each tank and the outlet-
float chamber thereof. Said pipe connections
may be arranged, however, to fill and dis-

charge the tanks in other rotation than herein

shown.

The outlet-valve | |
of the series is controlled by the inlet-valve
mechanism of tank No. 1, and it is therefore

| desirable forconvenienceofarrangementthat

the float-chamber of the outlet-valve mech-
anism of tank No. 5 occupy the same relative
position tothe inlet-float chamber of tank No.
1 as the outlet-float chambers of the other
tanks occupy to their actuating float-cham-

| bers—to wit, at the left side thereof. 'The
direction of the outlet-channel C of said last

tank of the series therefore is modified to

correspond with the changed location of its

controlling-valve and actuating mechanism,
as indicated in dotted lines in Fig. 1. |

It will be understood that the relative lo-
cations of the several parts of the apparatus
may be greatly varied to suit the require-
ments of each particular instance without de-
parting from the spirit of the invention. For
instance, the outlet-valves and actuating
mechanism may be located at a greater dis-
tance from the inlet-valves and their mech-
anisms, it only being necessary to preserve the
proper connections between said parts by

mechanism of tank No.5

70

75

80
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modifying the courses of the connecting-pipes.

The operation of the apparatus as a whole

may be briefly stated as follows: It is as-

sumed that tank No. 2 of the series has just
been filled and that the float G in the cham-
ber G’ belonging to the inlet-valve mechan-
ism of said tank has been raised to close the

the valve K’ is closed. When the lever I is | valve of said tank. The raisingof said float
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has caused the weight H to be moved' to the | either of the outlet-valve mechanisms. As

next float-chamber in advance belonging to
tank No. 3 of the series, as shown in Fig. 8,
sald weight having depressed the outer end
- of the lever K belonging to tank No. 3 and
having been deposited on the upper end of
the extension of the float belonging to said
tank, as shown in Fig. 2. The depression of
the outer end of said lever acts to open the
inlet-valve of tank No. 3, and said tank be-
gins filling from the conduit B’. The depres-
sion of the lever F also acts to open the valve
G° and to close the valves G3 K5 Prior to
the closing of the inlet-valve of tank No. 2
tank No. 1 has been standing filled with both
inlet and outlet valves closed. - Upon the
closing of the inlet-valve of tank No. 2, as
aforesaid, the valve G° associated with tank
No. 2 is'closed and valves G2 and K°® are
opened. The opening of said valve K° per-
mits the liquid to pass from the pipe G* be-
longing to tank No. 2 through pipes G¢, K¢,
K3 and K*tothe outlet-float chamber of tank
No. 1. Said outlet-float No. 1 is thereby
raised and the outlet-valve actuated thereby
unseated, which permits tank No. 1 to be dis-
charged. Said valve K°® belonging to tank
No. 2 remains open until one complete oper-
ation of the apparatus is terminated and the
lever F connected therewith again actuated
to open the inlet-valve of said tank No. 2.
While the tank No. 1is thus being discharged
-tank No. 2 is standing filled and tank No. 3
18 being filled. Whensaid tank No. 8is com-
pletely filled, the float G belonging thereto is
elevated to actuate the associated lever F and
close the inlet-valve of said tank. 7The ac-

tnation of the lever F belonging to tank No.

3 to close said tank in a like manner before
described actuates the discharge-valve mech-
anism of tank No. 2 to discharge the latter,
and the weight H is advanced to actuate the
inlet-valve mechanism of tank No. 4 to open
the inlet-valve thereof., In the continuous
use of the apparatus these operations are re-
peated in their proper rotation until such ro-
tation 18 varied, as hereinafter explained, or
until the operation of the apparatus is dis-
continued. |

It is desirable in some instances in the use
of apparatus of this character to disconnect

-one or more of the tanks of the series from
the other tanks at stated intervals, and said
tank .or tanks may be thus isolated when
empty or filled as occasion mayrequire. Such

isolation of the tanks enables the same to be

cleaned or repaired if the tanks be used in a
water-settling system or if used to contain

the filter-bed of a sewage-purifying apparatus

permits the required access of the oxygen of
the air to the beds, which is required for the
‘best results. Forthis purpose means are pro-

vided for carrying the traveling weight past
one or more of the inlet-float chambers, and
‘the connecting-pipes between the cutlet-float
chambersand inlet-valve mechanism aresuch |
that each inlet-valve mechanism may actuate |

one means of directing the weight past one
ormoreof theinlet-fioat chamberstheineclined
sections I of the track or way for the weight
H may be detachably connected with the float-
chambers, and when a tank is to be isolated
the two sections of the track connected with
the inlet-float chamber of said tank are re-
moved and supplanted by a longer section 12,
(shown in Fig. §,) which bridges between two
alternate chambers and cuts out the inter-
mediate chamber. The section may be made
longer than shown and cut out two or more
tanks. Said intermediate float-chamber, or
the one belonging to the tank which it is.de-
sired to isolate, is provided at its npper end

75

80

with an upwardly-opening notch to receive

the middle portion of said elongated track-
section I°, In this construction also the par-

titions G" are removable, said partitions en-

gaging at their side edges grooves in the op-
posite walls of the chamber, which permit
themtobe removed upwardly outof the cham-
bers. The sections I may be supported on

go

vertically-shiftable brackets I3, mounted on

the outer walls of the float-chambers, so as to
be depressed out of the way of the longer sec-
tion I* when employed. In order that the
tank next in rear of the tank cut out of the
series may be emptied by the valve mechan-
iIsm of the second tank in advance thereof,
the valve &' belonging to the outlet-valve
mechanism of the tank which is to remain
empty 1s closed and the adjacent valve %, or
that next in rear thereof in the pipe K3, is
opened. It will be seen, therefore, that the
inlet-valve mechanism belonging to the tank
next in advance of the tank to remain empty
will have the same effect to empty said tank
next in rear of the tank to remain empty as
the usnal actuating mechanism therefor. In
other words, the liquid in the pipe K3, which
18 directed thereinto by the opening of the
valve K° belonging to the tank which has just

been filled, will pass the outlet-float chamber,
the valve &’ of which is closed, and by reason

of the adjacent or next rear valve & being

open said liquid will be directed to the float-
| chamber nextin rear of the float-chamber be-

longing to the tank which is to remain empty

and acts on the float therein to discharge the

associated tank. If it is desired to cut out

two or more tanks of the series, the valves &’

belonging to the float-chamber of said tanks

95
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are closed and the corresponding valves & in -

the pipe K® are opened, and the liquid in the

pipe K° will be directed to the first float-cham-
ber whose valve &' is opened and acts on
sald float to discharge the associated tank.

The modification of the track or way for the

weight H described affords means for cutting
out the intermediate tanks of a series. The

end tanks of the series may be similarly cut
outb by a slight modification of the uninter-

125

IO

rupted section of the inclined track. Forin-

stance, said part may be made of a plurality
of interchangeable sections, whereby the sec-
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tions having thereon the elbows by which the
welight is directed to and from the race, re-
spectively, may when it is desired to cut out
eitherend tank beconnected with the next ad-
Jacent float-chamber. The opposite ends of
the pipe K° are connected by a pipe K7,
whereby communication is afforded between
the outlet-float chamber of tank No. 4 of the
series and the inlet-float chamber of the tank
No. 1 when tank No. 5 of said series is cut
out. In this event the valve &’ in the pipe
K- associated with said outlet- valve cham-
ber of tank No. 5 of the series is closed and
the adjacent valve % is opened, g0 as to open,
communication through the left end of the
pipe K* and through pipe K’ to said outlet-
valve chamber to tank No. 4.

Many changes may be made in the details

of the construction here shown other than

those specifically mentioned without depart-
ing from the spirit of my invention, and I
do not wish to be limited to such details, ex-
cept as hereinafter made the subject of spe-
cificclaims. TForinstance, instead of usinga
ball to actuate the valve mechanism I may
employ a body of liquid and modify the coact-
ing parts to correspond with such change in
the character of the weight. In plants where
large volumes of water must be passed other
and different forms of inlet and outlet valves
may be employed and actuated by the weight
through other forms of mechanism. More-
over, the invention, as hereinbefore sug-

gested, may be adapted to empty a series of

tanks which are filled through other means
than herein shown.
What I claim as new is— | -
1. Thecombination with a seriesof tanks or
compartments and the valve mechanisms
therefor, of a movable part adapted to be
transferred from one mechanism to the others

toseverally actuate the valves.

2. Thecombination with aseriesof tanksor
compartments and the valve mechanisms
thereof, of amovable partadapted tobe trans-

ferred from one mechanism to the others to

50
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severally actuate the valves, and means for
cutting out the valve mechanism of one of
sald tanks from the operative series.

3. Means for successively actuating the
valve mechanisms of a series of fluid tanks or
compartments consisting of a traveling
welght which travels in a race or track, the
parts of which lead, respectively, to and from
sald valve mechanisms. o

4. Means for successively actuating the in-
let and outlet valve mechanisms of a series of
luid tanks or compartments consisting of a
traveling weight which travels in a race or
track, the parts of which lead, respectively,
to and fromthe individual mechanismsof one
set of valves, whereby said valve mechan-
isms are severally actuated and the othersets
of valvemechanisms being severally actuated

through the medium of the initially-actuated

valve mechanisms.

|

-

valve mechanisms of a series of fluid tanks or

compartments consisting of a traveling weight
which travels in a track or race, the parts of
which lead, respectively, to and from said

‘valve mechanisms, said weight being carried

by gravity from one valve mechanism to the
other, and, after actuating each mechanism,
being elevated by the action of the liquid
which the valve controls to the level of the
part of the race which directs it to the next
succeeding valve mechanism. | |

6. Means for successively actuating the
valve mechanisms of a series of fluid tanks or
compartments consistingofatraveling weight
which travels in a track or race, the parts of

which lead, respectively, to and from said

valve mechanisms, and means for directing
said weight past one or more of the mechan-
isms without actuating the same.

7. The combination with a plurality of
tanks, of means for controlling the charging
and discharging thereof comprising a travel-
ing weight which acts successively on the
valve mechanisms of said tanks. R

3. The combination with a plurality of
tanks or compartments and the inlet-valves
therefor, of a weight, common to all and act-
ing to severally open said valves, and a float
mechanism associated with each tank and op-
erated by the liquid in said tank to close its

“associated valve. | - |
9. The combination with a plurality of

tanks or compartments and the inlet-valve
mechanisms therefor, of a weight, common
toalland, acting toseverally open said valves,
and a float mechanism associated with each
tank and operated by the liquid in said tank
to close its associated valve and to direct the
weoight to the next succeeding valve mech-

anism,

- 10. The combination with a plurality of
tanksor compartments and the valve mechan-
1sms, of a weight, common to all and, acting to
severally open said valves, a float associated
with each valve mechanism for closing its
valve, a chamber containing said float, a le-
ver connected with each valve mechanism
and extending into its associated float-cham-
ber, inclined track-sections extending be-
tween said chambers to direct the weight to

the parts of said levers within the chambers

to depress the levers to open the valves, said
welght dropping off each lever when the lat-
ter 1s depressed upon the adjacent float, and
being lifted by said float to direct it to the
next succeeding float-chamber. _

11. The combination with a plarality of

- tanks or compartments and the.valve mech-

anisms therefor, of a weight common to all
and, acting to severally open said valves, a
float associated with each valve mechanism
for closing its valve, a chamber containing
sald float, a lever connected with each valve
mechanism and extending into its associated
float-chamber,inclined track-sections extend-
ing between and opening into the opposite

9. Means for successively actuating the | sides of sald chambers to direct the weight to
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the parts of the levers within said chambers
to depress the levers to open said valves, a
partition in the upper part of each chamber
to hold the weight engaged with the lever
until the lever is depressed, said weight, when
the lever is depressed, dropping off the lever
upon the adjacent float, and being lifted by
said float to direct it to the next succeeding
float-chamber. - -

12. The combination with a plurality of
tanks or compartments and the controlling-
valves and valve mechanisms therefor, of a
movable part adapted to be transferred from

- one mechanism to the others to severally ac-

I5

20

tuate the mechanisms of the inlet-valves, the
outlet-valve mechanisms being connected
with the inlet-valve mechanismms in a man-

ner to be actuated upon the actuation of the |

inlet-valves. |

13. The combination with a plurality of
tanks or compartments and the controlling-
valves and valve mechanisms therefor, of a
movable part adapted to be transferred from

one mechanism to the others to severally ac-

tuate the mechanisms of the inlet-valves, the
inlet-valve mechanisms being connected with

- the mechanisms of the outlet-valves whereby
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the actuation of either of the inlet-valves
serves to open one of the outlet-valves be-
longing to a tank in rear of the tank to which
the aforesaid inlet-valve belongs.

14. The combination with a plurality of
tanks or compartments and the controlling-
valves and valve mechanisms therefor, of a
movable part adapted to be transferred from
one mechanism to the others to severally ac-
tnate said inlet-valve mechanisms, and con-

‘nections between said inlet and outlet valve

mechanisms, whereby the actuation of one of
said inlet-valve mechanisms to close its valve
will operate to open the outlet-valve of one
of the tanks or compartments previously
filled, said connections being such that each
inlet-valve mechanism may severally actuate
more than one outlet-valve.

- 15. The combination with a plurality of

tanks or compartments, and the controlling- |

valves and valve mechanisms therefor, of a
weight, common to all and, acting to sever-
ally open the inlet-valves, a float mechanism
associated with each tank and operated by
the liquid in said tank to close its associated
inlet-valve,and connectionsbetweensaid inlet
and outlet valve mechanisms whereby the
closing of either of the inlet-valves may act
to open one of the outlet-valves.

16. The combination with a plurality of

‘tanks or compartments and the controlling-

valves and valve mechanisms theretfor, of a
weight, common to all and, acting to sever-
ally open the inlet-valves, a float mechanisin
associated with each tank and operated by
the liquid in said tank to close its associated
inlet-valve and to direet the weight toward
the next inlet-valve mechanism, and connec-
tions between said inlet and outlet valve
mechanisms, whereby the closing of either of

686,013

I the inlet-valves acts to open one of the out-

let-valves.

17. The combination with a plurality of
tanks or compartments and the controlling-
valves and valve mechanisms therefor, of
gravity-operated levers connected with said
inlet-valves, a weight common toand adapted
to depressall of said levers toopen the valves,

' a float mechanism associated with each tank

and operated by the liquid in said tank to
close said inlet-valve, a shifting weight for

“each lever to hold the same in either of its po-

sitions, and connections between said levers
and outlet-valve mechanisms whereby the
closing of either of the inlet-valves acts to
open the outlet-valve of one of the tanks pre-
viously filled. . |

18. The combination with a series of tanks
or compartments, and the controlling-valves
and valve mechanisms therefor, of means,
common to and, constructed to severally ac-
tuate the mechanisms of the inlet-valves,
means for isolating one or more of the tanks
from the series, and connections between the
inlet and outlet valve mechanisms, whereby
the closing of either of the inlet-valves acts
to open one of the outlet-valves, the connec-
tions being such that each inlet-valve mech-

‘anism may severally actuate more than one-

outlet-valve. |

19. The combination with a plurality of
tanks or compartments and the controlling-
valves and valve mechanisms therefor, said
inlet-valve mechanisms being actuated by a
weight common to all said valves, a track or
way for said weight to carry the same to and
from the several inlet-valve mechanisms,
means for carrying the weight past one or
more of said mechanisms without actuating
the same, and connections between said inlet
and outlet valve mechanisms whereby the
closing of either of the inlet-valves acts to
open one of the outlet-valves, the connec-

| tilons being such that each inlet-valve mech-

anism may severally actuate more than one
outlet-valve.
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20. The combination with a plurality of |

tanks or compartments, and the controlling-
valves and valve mechanisms therefor, of a
traveling weight for severally actuating said
inlet - valve mechanisms, said weight being
carried by gravity from one inlet mechanism

| to the other, and, after actuating each mech-

anism, being elevated by the action of the
liquid which the valve controls and directed
to the next inlet mechanism, and connections
between the inlet and outlet valve mechans-
isms whereby actuation of each of the inlet-
valve mechanisms serves to open one of the
outlet-valves. - |
21. The combination with a plurality of
tanks or compartments, and the controlling-
valves and valve mechanisms therefor, of a
traveling weight for severally actuating said
inlet-valve mechanisms, a track for said
weight consisting of a series of track-sections

| inclined to the horizontal and extending from
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one 1nlet-valve mechanism to the other,
means for lifting the weight from the lower
end of each tlaek-seetlen to the higher end
of the nextadjacent section, and connections
between the inlet and outlet valve mechan-
isms whereby actuation of each of the inlet-
valve mechanisms serves to open one of the
outlet-valves.

22, The combination with a plurality of
tanks or compartments, and the controlling-
valves and valve mechanisms therefor, of a
traveling weight for severally aetuatmw said

inlet - va,lve meehemsms, a track f01 said

weight consisting of a plurality of track-sec-
tions extending from one inlet-valve mech-
anism to the other and inelined to the hori-
zontal, a float actuated by the liquid which
the Ve,lve controls for lifting the weight from
the lower end of each treek seeuen to the
higher end of the next adjacent section, and
eonneetions between the inlet and 011t1et
valve mechanisms whereby actuation of each
of the inlet-valve mechanisms serves to open
one of the outlet-valves.

23. The combination with a plnrahty of
tanks or compartments, and the controlling-
valves and valve mechanisms therefor, the

inlet-valve mechanisms embracing rlﬂ'ld le-
vers which are pivoted between theu ends
and with the inner ends of which the inlet-
valves are connected, of a traveling weight

adapted to eueceeswely depress the outer
ends of the levers, and conneetions between

the inlet and outlet valve mmechanisms so con-
etweted that when either of the inlet-valves
is closed one of the outlet-valves is opened.

24. The combination with a series of tanks
or compartments and the valve mechanisms
therefor, of a weight, common to all and, act-

ing to severally open said valves, a float as-

%oeleted with each valve meehamsm for clos-

ingifs Velve a chamber containing said float,

Q lew er connected with each valve meehen-
1sm and extending into its associated float-

~ ehambel , and 111elmed track-sections extend-

Ing between and detachably connected with
said chambers, said weight being directed by

sald trael{-seetions frem one ehamber--to the
| other, and acting upon the levers in said
chambers to open the valves, and the cham-

bers being provided in their upper ends with
upwardly-opening notches to permit a track-

section to be extended between two a,ltel nate.

chambers.

20. The combination with a plumhty of lig-
uld tanks or compartments and the inlet and
outlet controlling valves therefor, of means
for actuating the Inlet-valves to open and
close the same, and a separate float mechan-
ism for controlling each outlet-valve, one of
sald float meehemsms being actuated upon
the closing of each mlet—va,lve |

26. The combination with a plurality of lig-
uid tanks or compartments and the inlet and
outlet controlling valves therefor, of means
for actuating the inlet-valves to open and
close the same, a separate float for opening

each of the outlet-valves, a float-chamber for
each float, and means Operated by the actu-
ating devices of each of the inlet-valves for
dlreetmfr liquid from one of the tanks pre-
viously Jlled to one of said float-chambers to
open its associated outlet-valve. .
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In testimony that I claim the foregoing as

my invention I affix my signature, in pres-

ence of two witnesses, thlS 13th dey of Deeem- |

ber, A. D. 1900.
WILLIAM 8. SHIELDS.

Witnesses:
WiLLiAM L, HALL,
TAYLOR E. BROWN,
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