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To all whom it may concern:

Be it known that I, HugH ‘H. CRAIGIE, a
citizen of the United States, residing at Stam-
ford, Fairfield county, Connecticut, have in-
vented certain new and useful Improvements
in Balanced Float-Valves, of which the fol-
lowing is a specification.

Float-valves as ordinarily made open either
with or against the water-pressure, so that the
pressure of water tends either to lift the float
out of the water in which it is immersed or
to depress it still lower in the water. Such
valves are subject to the defects of operating

- with a considerable degree of frictional and
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other resistance and of vibration or “ham-

. mering.” To obviate these defects float-valves
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have been constructed as balanced valves, so
that the pressure of the water does not tend
either to open or close the valve, whereby the
valve is caused to operate with less resist-
ance and the objectionable. hammering is in
great part obviated. Such valves as hereto-
fore devised have, however, been defective in
construction, so that their parts have been

inaccessible or difficult of access, and they |

have been unduly. complicated and expen-

sive.
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Myinvention aims to produce an improved
construction of balanced valye adapted to be
operated by a float or other means, and which
shall be free from the defects and disadvan-
tages of such valves as heretofore made.

My improved valve is shown in the accom-
panying drawings, wherein—

Figure 1 is a vertical section cut longitudi-
nally through the valve-chamber of a plun-
ger water-closet, showing my improved valve
applied thereto. Fig. 2 is a view on a larger
scale, showing my improved valve in mid-
section. Fig. 8 is a vertical transverse see-
tion thereof on theline 3 3 in Fig. 2. Fig. 4
is a view of the valve-stem and its attached
parts removed from the shell and in longi-
tudinal mid-section. Fig. 5 is a similar view
to Fig. 4, showing a modified construction:

The water-closet shown in Fig. 1 is intro-
duced in order to illustrate the application or
use for which my improved valve is riore es-
pecially designed. The water-closet shown
in this figure is of the construction illustrated
in my application for Patent, Serial No.

254,157, filed November 3, 1887, to which ref-
erence is made for a complete understanding
of the construction of the water-closet. Suf-
fice it to say here that in Fig. 1 o designates
the bowl of the closet; b, the outlet or soil-
passage leading to the sewer; o, the float-
chamber; p, the float; p’, the float-lever; r,
the float-valve; s’, the water-inlet or service
pipe leading thereto; u, the water-outlet pipe
leading from the valve to the flushing-rimn of
the bowl ¢, and v an auxiliary. water-outlet
pipe of reduced area leading from the float-
valve into the lower portion of the plunger-
chamber o tosupply water to the latter. All
these parts are referred to by the same let-
ters of reference in my said prior application.

- I'willnow proceed to deseribe myimproved

valve with reference especially to Figs. 2, 8;
and 4.

Let A designate the valve as a whole.
stationary portions consist of the valve-shell
or valve-casing B and the cup or hollow cap
C, which is united to the shell. The valve-
shell B3 is formed with an inlet-opening ¢ and
an outlet-opening d, with a partition or dia-
phragm e between them, in which is formed
an inner inwardly and upwardly projecting
annular rim beveled off to an edge at its top
and forming the valve-opening or valve-seat
f. -The water-inlet ¢ is adapted for connec-
tion in the usual way with the water service
or supply pipe ¢, Fig. 1, and the water-outlet
opening d is adapted for connection with the
pipe u, Fig. 1,leading to the bowl of the closet.
The shell B is formed with an opening g, op-
posite and in line with the center of the valve-
seat f, and the cup ¢ has its interior portion
serew-threaded, and is adapted to bescrewed
into this opening g, so that the cup shall close
the opening by means of a flange i formed on
it, under which a packing-ring may be placed
and shall make a tight joint with the shell B.
The interior of the cup € is made cylindriecal,
and this cylindrical portion or cylinder (let-
tered C’) is concentrie with the axial line of
the valve. The inner diameter of the hollow
cap or cup C is substantially justequal to the
inner diameter of the annularrim f, constitut-
ingthevalve-seat. Theclosedtopof thecupC
is formed with a concentric hole or opening ¢
through it to admit the passage of the valve-
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stem. The cup isalso formed, by preference,
with a hole 7, Fig. 2, at its 51de to permit the
escape of water from it; but thisisnot essen-
tial, as the hole 4 may serve this purpose:
The movable parts of the valve consist of
the valve-stem D, with its attached parts—
viz., the valve disk or cushion or valve proper
E and the balancing-piston F. The valve-
disk E fits against the seat f and is of a size to
slightly overlap the same, and the piston F
neatly fits and works in'the eylinder C’. The

. piston being of very nearly the same diame-
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_the piston.

ter as the valve-disk at the point where the
latter. comes in contact with the seat f, and
both being on the water-inlet side of the dia-
phrawm e, . where they receive the pressure of
the entering water, the piston F serves to bal-
ance, or very nemly so, the valve-disk L, so
that the valve may be opened or closed mth-
out offeri ing any material resistance to its
movement In order to relieve the piston ¥
of any pressure above it, due to the accmmu-

latlon of Watel which nnoht leak past it

into the upper portion of the cylinder ¢,
the hole j is provided to afford free es-
cape to this water, and also to establish at-
mosphenc plessme on the upper. side. of
The upper end of the stem D
passeb out through the hole 4 in the cup C
and i jointed to the end of the float-lever P
This lever lS fulerumed to a link ¢, which'is
pivoted at ¢” to a lug cast on the exterior of
the shell B. The s’rem D is guided at its
lower end by the winged 0u1de Ik, which, as
shown, consists of three Vel‘meal eqmdlsmnt
radlal plates or blades working in the open-
ing of the valye-seat /. Any easy equivalent
constructlon may be substituted for these
three blades—such, for example, as the usual
prongsor fingers. The stem isfurther guided
by the movement of the piston F in the eyl-
inder ¢, and also to some extent by the stem
itself w hele it passes through the hole 4.

As long as the float- ch&mbel o0, Fig. 1, is

filled Wlth water up to the customar y level
the valve remains closed; but upon the de-
scent of the water-level and‘ the consequent
lowering of the float the valve-stem D is lifted,
the valve-disk e is raised from the seat f, and
the water flows from the inlet-passage ¢
through the seat f to the outlet d, Whenoe it
escapes through the ﬂushmo-plpe u, Fig. 1,
and the small pipe v, if the latter be used.
The small pipe may, howevér, be dispensed
with, The water-level is thus eventually Te-
stored, and as the float rises the valve is
s_lowly closed.

If it becomes necessary to take the valve
apart or to gain access to its working parts,
this can be done by unscrewing the cup C,
the float-lever p’ being first dlboonnected by

ilemovmo its fulerum-serew 7’ or the pivoted

serew ¢’ of the link ¢, as may be preferred.
On thus unscrewing the cup ¢ the valve-
stem and its attached valve-disk and piston
may be lifted out of the valve-shell, and the
interior of the valve-shell is at once accessi-
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ble through the large opening ¢. It is to be
observed that this opening ¢ is larger than
the diameter of the valve-disk E or of any
portion of the stem D or its attached parts,
so that the latter may be readily removed
through this. opening. It is also to be ob-
served that by constructing the stem D to
pass out through a hole in the cup C the re-
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moval of this cup or cap enables the valve- -

stem to be withdrawn from the valve-shell.
Fuarthermore, upon the removal of the cup C
it may be separated from:the. piston F,; and
the interior of its eylinder C’ may be inspect-
ed in order to take out and remove any grit

or obstruction that may possibly find. lodg-

ment there. Thus the simple removal of this
one part;, the eup C, gives complete access
to the only parts of the valve which a reliable
to get out of order—viz., the valve-seatf, the

4 cylmdel ¢’ the valve dlsk E,and the piston F,

In balanced valves as heretofore made. the
eylinder C’, in which the piston I works, has
been usually constructed: rigidly as a: part
of the valve'shell and inseparable from the
water-inlet opening or port thereof; and the
valve-stem has passed out of the shell at a
point on the opposite side thereof from said

- cylinder, thereby necessitating some sort of
' packing at its exit.

. With such a construe-
tion it is necessary to disconnect the inlet

- and ontlet pipe and take the valve-shell apart

in order to get access to the interior of the
cylinder or to the piston, valve,or valve-seat.

According to another construction the ¢yl-
inder has been formed aspartof a cup screwed
to the shell on the water-inlet side of the seat,
and the valve-stem has been carried out of
the shell at the opposite side thereof from
said eylinder and jointed to the float-lever,
being necessarilymade in twosections serewed
together in said shell in order to admit of its
removal. The improved construction pro-
vided by my invention avoids the disadvan-
tages incident to these and other prior con-

“structions of valves of this character.

My invention provides, also, an improved
construction for the attachment together of
the valve-disk, valve-stem, and piston, as
shown best in Fig.4. The valve-stem D con-
sists of a round spindle formed at its bottom
end with a flanged head or disk [, to which
the winged nmde I is attached, "all being
pr efembly CdSt in one piece. The Valve d1sk
E consists of a cushion of india-rubber or
other suitable slightly - yielding material,
which is perforated at its center and is
slipped over the valve-stem against the disk {
thereof. A spool-shaped filling-piece & is
then slipped over the valve-stem until its
flange or disk m on its lower end comes
against the valve-disk E, so that-the latter is
conﬁned between the dlsks I and m. The
cup—leathel t, forming the packing of the pis-
ton I, is then shpped over the valve-stem and
eomes against the smaller flange or disk n,
formed on the upper end of the filling-piece
G. The disk or nut w is finally passed over
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the valve-stem and screwed or otherwise
fastened thereon, so that it clamps the cup-
leather { against the disk 2. This disk w is
plefelably a nut having threads engaging
threads cut on the exteuol of the stem D S0
that as this nut is serewed down it not only
clamps ‘the cup-leather ¢, but also, through
the medium of the filling-piece G, 1‘0 elampq
the valve-disk E fast against the disk 1
Thus this construction aecomph%hes the
union of the valve-stem D, valve-disk E, and
piston F with the fewest and simplest plactl—
cable parts. The disk [, which, when the
valve is closed, comes w1th1n the valve seat,
should be reduced on its underside nearly to
an edge, as shown, in order that it shall ob-
struct as little as possible the passage of wa-
ter between the valve-disk and valve-seat.

Fig. 5 shows a modified construction of the
valve stem and attached parts which may be
substituted for it, but is considered less de-
sirable. The valve- stem in Fig. 5 is made in
two parts D’ and D? the part D’ hcwmo formed
on it the flanges or disks m and n of the fill-
ing-piece G, wlnle the pfut D?serews into the
lower end of the part D” and has formed on
it the flange or disk / and the winged guide
k. This oonst1 uction necessitates the euttmo
of twomale and female screw-threads 1nstead
of one, as in the previous construection. It is
also undesirable to make a valve-stem in two
sections, because of the difficulty of making
the auldm(’—smfaces with sufficient accuracy
and the hablhty of ‘their getting out of line
in screwing them togethel 1 therefme pre-
fer the construetion shown in Fig. 4

My improved float-valve may be used as a
ball-cock for flushing-tanks and in other ways
in which float- Valves are used. It may also

be used without a float, the valve-stem belno
moved through the medium of the lever p’
by hand or otherwise.

I.claim as my invention the following-de-
fined improvements in balanced ﬁoat-vavh es
substantially as hereinbefore specified, viz:

. The combination, with the valve-casing
havm«r an inner inwar dly and upwardly pro-
Jeutlno‘ annular rim beveled off to an edge at
its top and forming the valve-seat and a hol-
low cap united to the casing above the valve-
seat, the Inner diameter of the cap being sub-
stantially just equal to the inner diameter of
the annular rim, of the valve-stem having a
valve at its lower end which is of a size to
slightly overlap the valve-seat, and a piston
neatly fitting and working Wlthm the eap, a
guide qecmed to the under side of the valve
and working within the annular rim, and a
float-lever plvoted to the upper end of the
valve-stem, the inlet for the water being be-
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tween the valve and piston, suostantmlly as -

described.

2. The conlblnatxon, with the valve-casing
having an inner inwardly and downwaldly
pr 0360131110‘ annular rim beveled off to an edge
at its top and forming the valve-seat and a
hollow cap screwed 111‘50 the casing above the

valve-seat, the'inner diameter of the cap be-
ing substantlally just equal to the inner di-
cunebel of the annular rim, of the valve-stem
having a valve at its lower end which isof a
size to slightly overlap the valve-seat, and a
piston neatly fitting and working within the
cap, a guide .comprising a central screw-
threaded stem, a beveled-edge disk, and radi-
ating wings screwed into the under side of
the valve and working within the annular
rim, and a float-lever pivoted to the upper
end of the valve-stem, the inlet for the water
being between the valve and piston, all as de-
seribed, and for the purposes stated.

In witness whiereof I have hereunto signed
my name in the presence of two subscublnw
witnesses.

HUGH- H. CRAIGIE,

Witnesses:
ARTHUR C. FRASER,
JNO. E. GAVIN,
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