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To all whom it may conceri:

Be it known that I, JAMES WHITE HALE,
of Newburyport, county of Essex, and State
of Massachusetts, have invented a new and

Improved Refill for Cisterns, of which the fol-

lowing is a specification. |
- The most generally-approved water-closets
of the present day are such as normally, when

not in operation, hold quite a considerable:

volume of water. Thisisparticularly the case

with ““deep-seal” bowls and those wherein the

contents are discharged by siphonic or jet
action. Such closets are ordinarily supplied
with flushing-water from an overhead cistern,
and in order to efficiently flush and discharge
such closets it is necessary that the flushing-
water shall flow into the closet with sufficient
volume and copiousness to thoroughly wash
out the closet. With such closets it is not

only necessary that flushing-water should be

1]

supplied thereto in sufficient volume and ra-

- pidity to efficiently wash out the same, but it
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purpose of refilling the closet with su
water to restore it to its normal condition .

1s also necessary after the flushing operation
proper has ceased to supply water for the
ficient

when not in use, so as to be ready for the next

flushing operation. If the water flowing from

the cistern to the closet continues to flow in

uniform volume until the cessation of the

fiow, then the siphoniec or wash-out action
continues to the end, and consequently the
result is that after the cessation of the opera-
tion the closet does not contain its normal
volume of water ready for the next operation.
In order, therefore, that the closet may act
efficiently, 1t is necessary to provide means
for refilling the closet with water, and the wa-
ter for this purpose should be supplied to the
closet in a diminished stream, so that during
the refilling operation the water is not sup-
plied with sufficient copiousness to continue
the siphonic or wash-out action.

.The object of the present invention is to
provide a ‘‘refill” mechanism for the purpose

~of supplying a diminished stream of water to

refill the closet after the siphonic or wash-out
action has ceased. - )

More specifically, the object of the present
invention is to provide such a refill mechan-
ism as shall be certain in its operation, sim-
ple and inexpensive in construction, and one

which shall be applicable to certain existing

closet-cisterns without necessitating any al-
teration or reconstruction thereof.

~ In the accompanying drawings the present
refill mechanism is shown as applied to one
well-known form of closet-cistern.

. In said drawings, Figure 1is a plan view of
a closet-cistern provided with the present im-
provements. Fig. 2 is a vertical section of
sald cistern.
the cistern, showing a front view of the refill
mechanism. Fig. 4 is a perspective view of
the refill-ring detached and on a larger scale;
Fig. 5 is a side view of the refill-ring on an
enlarged scale. Figs. 6,7, 8, and 9 are front
views of modified constructions of the refill
mechanism. -

Referring first to Figs. 1 and 2, the features
of a well-known cistern will be described. A
18 the cistern itself, having outlet & and sup-
ply-pipe b. The outlet is controiled by a ver-
tically-movable overflow-valve B, of a well-
known construction. The supply of water to
the cistern from the supply-pipe b is auto-
matically controlled in the usual manner by
a ball-cock comprising the float C and the
rod D, connecting the float with the supply-
valve. The outlet-valve B is lifted to dis-
charge the contents of the cistern in the usual
manner by a lever E, pivoted to a bracket on
the top of the tank, said lever being operated
by a pull-chain F and being connected to the
outlet-valve by a rod G. CooOperating with
the said lever E is a pivoted trip H, having a
weight ¢ at the end and a detent d near the
other end, which codperates with a lip e on
the valve-operating lever E. Said trip H car-
ries at its inner end opposite the weight ¢ a
rod I, which extends beneath the float-rod D.
As is usual, the capacity of the outlet is in
excess of the capacity of the supply-valve, so

that the water is discharged from the cistern

Lo the closet much more rapidly than it is sup-
plied to the cistern by the supply-pipe. All
of these features of construction are old and
well known. | -

Fig. 3 is a vertical section of
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In order to flush the closet, the pull-chain -

F 1s pulled upon, thereby tilting the lever E,
whereby the outlet-valve B is lifted to per-
mit the discharge of flushing-water to the
closet. At the same time the weighted trip
I automatically causes its detent d to engage
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the lip ¢ on the valve-lever K, whereby the
outlet-valve B is maintained in its upper po-
sition without necessitating holding onto the
pull-chain. Accordingly the water flows out
through the outlet in sufficient coplousness
to flush the closet, and since the capacity of
the outlet exceeds that of the inlet the water-
level 1in the cistern falls, and consequently
the float C descends. When the cistern has
discharged suflficient water to efficiently flush
the closet, the level of the water in the cis-
tern has been so far lowered that the rod D,
connecting the float C with the supply-valve,
encounters the rod I, carried by the trip H,
so that the weight of the float is then partly
borne by satid rod I on said trip, whereby the
inner end of saild trip is lowered, thus disen-
gaging the detentd from thelipeonthe valve-
1ever L and hence the discharge-valve is free

to dmp by egravity to its seat, thus cutting off

the discharge of flushing- Watel from the CIS-
tern to the closet. Thefeupon the supply of
water from the supply-pipe continues filling
the cistern until the elevation of the float
closes the supply-valve. This operation is
that common to this well-known cistern.

1t will be observed that with such a cistern
the flushing-water i1s discharged with sub-
stantially uniform coplousness from the ini-
tial opening to the final closing of the outlet-
valve, and consequently the ﬂushmp action
continues with equal intensity during the en-
tire discharge of water from the cistern to the
closet, and thel efore the siphonic or wash-out
aetlon continues until the water ceases to flow.
Hence such a cistern is inefficient when used
in connection with a closet in which a con-
siderable volume of water should be main-
tained during its periods of inactivity.

The im Prov ed refill mechanism, which con-
stitutes in itself and in its 1’-elation to the
cistern my invention, is shown as applied to
the operating mechanism of such a cistern.

As shown in Figs. 1, 2, and 3, the addi-
tional mechanism Whlch when added to the
cistern, gives to the lattel an efficient refilling
function is exceedingly simple. It consists
in & ring J, of metal, havin o a narrow vertical
slit or opening I &lonﬂ' one side. This ring
is simply slipped over the outlet-valve a-_nd
rests on the bottom of the cistern, surround-
1ing sald valve and its outlet. When thusin
position, there is provided a refill-chamber
M, in communication with the outlet of the
clste1 n, provided with two openings K and 1,
the first opening being that provided by the
narrow slit in the side ‘wall of the ring and
constituting a refill-opening, and the latter
being provided by the open top of said ring
and constituting a flushing-opening. These
two openingsare of certain areas and capaci-
ties as compared with the cistern- supply and
the cistern-outlet.  The flushing-opening L
1into the refill-chamber has a eapaeltv equal
to or greater than the eapaelty of the cistern-
outlet The refill-opening K into the refill-
chamber has a capacity which is considerably

less than the capacity of the cistern-outlet

and which at the same time 1is considera-
bly greater than the capacity of the C‘l‘-}tel n-
supply.

The flushing-opening from the cistern into
the refill-chamber is at such a height above
the bottom of the cistern that the water con-
tained in the lower partof the cistern between

said flushing-opening and the level of the wa-
ter at which the outlet-valve closes 1s suffi-
client in volume to provide the water required

for refilling the closet.

The roﬁll chamber M is a channel through
which both the flushing and the refill WELLel
pass from the cistern to the cistern-outlet.
The float occupies a position exterlor to the
refill-chamber.

The operation of the refill-chamber is evi-
dent.
valve is opened the water flows out from the
cistern in the usual manner, the operation

not being affected by the presence of the re-
fill-chamber.

opening into the refill-chamber, as shown by
the dotted line X X in Kig. 2, the refill-cham-
ber (which is of small eapamty itself) almost
empties 1mmedm‘rely, because the capacity of
the refill-opening trom the cistern to the re-
fill-chamber is small as compared with the

capacity of the cistern- outlet, and thereupon
the flushing operation proper ceases and the
refill operation begins. During the refilling
operation the water flows in a diminished
sfream from the lower portion of the cistern

through therefill-openinginto the refill-cham-

ber zm_d thence through the cistern-outlet to
the closet, this diminished stream being in-
sufficient to continue the siphonie or wash-

out action of the closet, and thereupon the

closet refills with water. The refilling action
continues until the level of the water in the
cistern descends sufficiently far to enable the

float to release the outlet-valve and to permit

it to descend to close the outlet, say to the
level indicated by the dotted line Y Y in Ifig.
2. It ishence important that the capacity of
the refill-opening from the cistern to the re-
fill-chamber should be considerably greater

than the capacity of the cistern-supply, since

otherwise the outlet-wvalve would not be
closed. Itislikewiseimportantthatthe float
should be exterior to the refill-chamber, since
if the float wasin the refill-chamber it would
drop at once to its lowermost position as soon

as the water-level descended below the flush-

ing-opening into the refill-chamber.
The amount of the water which is in the
clstern between the levels X X and Y Y

(added to the volume supplied by the ball-

cock during the fall from one to the other)
constltutes the water which furnishes the
refill.

The additional mechanism required to con-
stitute the refill is of the simplest possible
mechanical construection, consisting of a strip
of sheet metal bent into any proper shape,

As soon as the discharge or outlet

As soon, however, as the level
of the water descends below the flushing-
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its vertical adjacent edges being left suffi-
ciently separated to constitute the refill-open-
ing. This strip of metal thus constitutes the
parfition between the refill-chamber and the
cistern, and it is denominated herein as a
“ring ”simply toindicate thatitsurroundsthe
cistern-outlet, the word not being employed
to designate exclusively a cylindrical shape.
1This ring can be applied to any existing cis-
tern of this character without the aid of any
tools. The flushing-opening being the open
top of the ring, by making the ring of suffi-
cient size so that said opening is under all
conditions much larger than the area of the
cistern - outlet no attention need be given
to regulating the capacity of said fushing-

- opening.
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It has heretofore been pointed out that the
capacity of the flushing-opening into the re-
fill-chamber should be at least sufficient to
permit the passage of water in sufficient vol-
ume to etficiently flush the closet, and hence
should have a capacity at least equal to the
discharge-outlet from the cistern. In fixing
this minimum limit it is to be borne in mind
that, since the refill-opening to the refill-
chamber is always open, it also constitutes a
portion of the flushing-opening, as well as
fulfilling its own distinetive function.

The capacity of the refill-opening can be

adjusted with reference to the capacities of

the cistern supply and outlet by simply bend-
ing the ring to restrict or enlarge the refill-
opening. I prefer, however, to use the spe-
cial adjusting means and construction indi-
cated in IFigs. 1 and 3 and particularly illus-
trated in Ifigs. 4 and 5. In accordance with
this preference the refill-ring is composed of
an elastic or resilient metal, such as brass,

and is formed with two outwardly-projecting

flanges f falong the margins of the refill-open-
ing K. The resilience of the metal ring is
such as to tend constantly to separate the
flanges f f, and thus widen and enlarge the
refill-opening. Inordertoadjustthe capacity
of the refill-opening and to maintain it when

-properly adjusted, nut ¢ and screw N are

provided. The shank of the screw N passes

freely through suitable apertures provided

for that purpose in the flanges /' 7 and taps
into the nut g. The adjusting-screw has a
milled head 7 for manipulating it. The face
of the nut g seats against the outer face of
one of the flanges 7, and the inner edge of
the nut seats against the adjacent wall of the
body of the refill-ring, so that said nut can-
not rotate. The resilience of the metal of
the refill-ring always maintains the flanges
In contact with the nut and head 7, respec-
tively, thus maintaining an invariable size
to the refill-opening when once properly ob-
talned. To adjust the opening, it is merely
necessary to turn. the screw one way or the

other, as desired. Ordinarily the milled or

knurled head of the adjusting-serew suffices
for turning the same. In case of need; how-

ever, as when rust or the accumulation of |

of the invention in one respect.

['dirt and scale incase the refill-ring, the head

/i has also a nick 2 to receive a screw-driver,
so that adequate force may then be applied
to effect the adjustment. -
The construction of the refill as illustratec
in Ifigs. 1, 2, 3, 4, and 5 is the preferred con-
struction. Modifications, however, of the
construction of the refill are illustrated in the
drawings. As shown in Fig. 6, the ring,
shield, or partition J between the cistern and
the refill-chamber extends up as high as the
topof the overflowoutlet-valve, and a special
flushing-opening Lisformed in said partition,
the refill-opening K also being specially
formed therein. There is no capacity for ad-
justment in this modified construection.
- In the modification shown in Fig. 7 the
partition between the cistern and the refill-
chamber is a slit ring or shield of approxi-
mately the same height as the overflow out-
let-valve, havingalarge fi
a small refill -opening, said openings being
one above the other and constituting a slit of
varyingdimensions between the vertical mar-
gins of the ring or partition. The partition
in this modification has the capacity for ad-
justment, which may be effected by making
it of pliable material, such as sheet-lead.
Thismodification alsoillustrates the principle
It is mani-
fest that the refill-opening K might be so far
elongated that when the water-level fell just
below its upper edge its capacity might still
be sufficient to continue the siphonic or wash-
out action of the closet, but thereafter, after

tion would begin. In such a case only the
lower portion of the slit would constitute the
refill-opening. Such an arrangement would

ushing-opening and

the water-level fell a sufficient distance, the
lushing action would cease and the refill ac- |
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be imperfect, but might be adopted in at-

tempted evasion of this invention, and it is
to be understood that the invention includes
such arrangement in its scope.

In the modification shown in Fig. § the

110

partition between the cistern and the refill-

chamberis a complete ring having no slit, but
standing upon feet m m, the spaces between
said feet constituting the refill-opening.
This modification indicates, what is suffi-
clently obvious, that a plurality of openings
may be used fortherefill and the flushing, pro-
vided that the combined capacities of said
openings have the proper relation to the cis-
tern-supply and cistern-outlet.

In the modification shown in Fig. 9 the re-
fill-chamber is located inside the outlet-valve,
but in other respects has a construection simi-
lar to that shown in Fig. 8. |

In each of these several modif
the case of the preferred construction, the re-
fill-opening is at a lower level than the flush-
ing-opening. Bothopeningsarealways open,
and the level of the water at which the float
trips the discharge-valve is below the upper
part of the refill-opening. |

I claim as my invention—
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1. The cistern having a discharge-outlet

and a water-supply, a float, adischarge-valve,
means for holding said valve uplifted, and
means automatically operated by the descent
of the float to permit the closing of said valve,
in combination with a refill- chambel sur-
rounding sald outlet and valve, said refill-
chambe"ﬂ having a refill-opening from the cis-

tern thereto of a capacity greater than that

of the cistern-supply but less than that of the
cistern-outlet, and having a flushing-opening
from the cistern thereto the joint capacity

of the refill and ﬂushmcv‘ openings being at

least equal to that of the cistern-outlet, sub-
stantially as set forth.

2. The cistern having a discharge-outlet
and a water-supply, afloat, a discharge-valve,
and means for holding said valve uplifted, in
combination with a refill-chamber surround-
ing sald outlet and valve, said refill-chamber
having a refill-opening from the cistern there-
to of a capacity greater than that of the cis-
tern-supply but less than that of the cistern-
outlet, and having a flushing-opening from
the clstem thereto, the joint eapa,elty of the
refill and ﬂushlnﬂ openings being at least

equal to that of the cistern-outlet, said refill-

opening being at a lower level than said flush-
ing-opening; and means automatically oper-

‘ated by the descent of said float after the wa-

ter-level has fallen below saild flushing-open-
ing to permit the automatic closing of said
valve, substantially as set forth.

3. A cistern having a refill-chamber, the
partition between said ¢istern and refill-cham-
ber consisting of a strip of sheet metal bent
into shape with its meeting edges separated
to constitute a refill-opening from the cistern
to said refill-chamber, substantially
forth. “

4., A cistern having

a refill-chamber, the

partition between said cistern and refill-cham-

as set |

ber consisting of a stl?ip of sheet metal bent

‘1nto shape with 16s meeting edges separated
to constitute a refill-opening from the cistern

to sald refill-chamber, said meeting edges be-

ing movable to and from each other to adjust

the capacity of said refill-opening, in combi-

nation with means for adjusting said refill-

opening, substantially as set forth.
5. A cistern having a refill-chamber, the

partition between said cistern and chamber

consisting of resilient sheet metal with meet-
ing edges separated to constitute arefill-open-
ing from the cistern to said refill-chamber
the resilience of sald metal tending to sepa-
rate sald edges from each other, said metal
partition having flanges at the said meeting
edges, in combination with a nut seating
against one of said flanges, and an adjusting
headed screw the shank of which passes
through said flanges and screws into said nu‘r
qubstantmlly as set forth.

6. A cistern having a refill-chamber, the
partition between said cistern and chamber
consisting of resilient sheet metal with meet-
Ing edges separated toconstitute a refill-open-
ing from the cistern to said refill-chamber,
the resilience of said metal tending to sepa-
rate said edges from each other, said metal
partition having flanges af the said meeting
edges, 1n combination with a nut seating
agalnst one of said flanges, and an adjusting
headed screw the shcmk of which passes
through said flanges and screwsinto said nut,

said adjustmw-%wW having a milled ::'Ll]d

nicked head, substantially as set forth.
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In witness whereof I have hereunto signed

my name in the presence of two subscribing

witnesses. |
JAMES WHITE HALE.
Witnesses:
ETTA M. PETTINGELL,
CHARLOTTE ELIZABETH

HALE.
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