0, WA"'LKER
DRMN VALVE,
- APPLIGATIUH I‘ILED YER, 25, 1910

965 772 ~Datented July 26,1910

2 SHEETS—SHEET 1,

/|
LSRN P

QP N
%wf%

\‘\"\\\ﬁ\

\
M\'ﬁ

,9

|

| . | 1 \%\\\\\\h /\ . >

L8 25 \\\\\/ ‘*?
. L % AN Vel
== =" <aning ' EI f-o

THE NORRIS PETERS CO., WASHINGTON, D. C.



o wALRER
~ DRAIN VALVE, .

" APPLICATION FILED FEB,25, 1810, R
965,772. ~  Patented July 26,1910,

2 SHEETS—SHEET 3.

\

W W N

p e,

=4
\

N .

\\\\\\ Mewd
| ﬁéﬁ % |

SIS

d?

o

-  L7evEre o
Cfewrtes Zalker

B g €., WASHINGTON, D. C.




~ Specification of Letters Patent.  Patented July 26, 1910.

965,772.

Lo all whom it may concern: __ |a top plan view thereof; Fig. 4 is a bottom
- Be 1t known that I, Crarues Warksr, a | plan view of a valve cap or top plate em-
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citizen of the United States, residing at
Knoxville, in the county of Knox and State

of Tennessee, have invented new and useful
Improvements in Drain-Valves, of
the following is a specification.

- This mmvention relates to improvements in
combined cut-off and drain valves which, as
1s well known, have for their general pur-
pose to control the communication between
the supply main and the service pipes of a
building, and which are designed with refer-
-ence to the combined and simultaneous oper-
ations of interrupting such communication |
and of draining the water from the service

pipes, in order to prevent freezing. =

The particular type of drain valve to
which the present invention relates is one
“wherein an air vent means is provided, in
order that the service pipes may be drained
by a single operation of manipulating the _ _ nd ] 1Is
| a diagram showing the manner of producing
the opening disclosed in Fig. 18.
- Similar characters of reference designate
~corresponding parts throughout the several

drain valve and without the necessity of

opening any of the service pipe valves for
the purpose of admitting air to the system.
~ An objection to the use of the known con-:

structions of drain valve resides in the fact

that when the service Ppipe valves are closed,.

the draining operation is accomplished very
slowly and frequently incompletely.

~According to the present invention the
draining. of the system is accomplished
quickly and absolutely in a certain and re-
hable manner. I have found that the force |
which retards the draining operation in the
~ known ‘constructions, is the surface tension:
| at the alr vent in the valve

of the water
casings.

- The present invention proposes a novel
‘means for overcoming or minimizing this

surface tension to a negligible degree.

Whi(;h‘ 1

views. . R .
~In the example shown in Figs. 1 and 2,
the valve casing is designated by the
| numeral 1 and has at one side thereof an in-
let branch 2 for connection with the main
supply pipe and at its opposite side, an out-
let branch 3 for connection with the service
pipe of the building. The valve herein dis-
‘closed is of the type generally known as
turning-plugs, and includes a plug 4 of
~frusto-conical outline, and which has a con-
formable seating in the casing 1. To main-
tain this seating, the plug 4 has a depending
threaded stem, as 5, upon which is provided
| & securing nut, as 6, the latter bearing

i ployed 1 the construction of Iig. 1; Fig. 5 |
1s a detail perspective view of the valve per
‘s¢, employed in the construction of Fig. 1;
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Fig. 6 is a horizontal sectional view of the

1mproved drain valve on the line 6—6 of
Fig. 2; Fig. 7 is a detail perspective view of
| ied form of valve cap or top plate;
F1g. 8 is a similar view of a valve which is
designed for use in connection with the form
‘of cap or top plate shown in Fig. 7; Fig. 9
18 a  detall fragmentary front elevation
showing one construction of air vent open- .
g Fig. 10 is a sectional view of the con-
‘struction shown in Fig. 9; Fig. 11 is a detail
fragmentary elevation of an alternative con-
struction of alr vent opening; Fig. 12 is a
‘diagram showing the manner of producing
the opening disclosed in Fig. 11; Hig. 13 is a
detail elevation of another alternative con-
“struction of alr vent opening; and Fig. 14 is

a modi
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against a washer, as 7, which is interposed
between said nut and the underface of the
casing 1. 'The plug 4 is provided with the
usual slotted throughway opening, as '8, by 100
‘means of which the communication of the

The invention also proposes a valve in
which certain of the parts are constructed
and related in a novel manner for the pur-
pose of preventing the entrance of extra-
neous matter, such as would cause undue | | [d0)
wear of the valve, between the latter and its | branches 2 and 3 15 established. .
casing. I Those features of construction by which
~ limbodiments of the invention are illus- | the draining of the system is provided for,
trated by way of example, in the accom- | will now be described. The plug 4 is pro- 105
panying drawings, wherein— | vided with upper and lower openings, as 9

Kigure 1 1s an elevation of one form of | and 10, which project laterally and at right
drain valve in accordance with the present | angles from the slot 8 and are disposed ad-
- Invention; Fig. 2 is a vertical central sec- | jacent the respective upper and lower ends -
55 tional view of such drain valve; Fig. 8 is | of said slot and at the same side thereof. 110
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Thé pottion of the plug at the opposite side |

of the slot, is solid: The casing 1 is pro-

vided at one side thereof and intermediate

the branches 2 and 8, with an opening, as 11,
adjacent which is an interiorly threaded

boss to receive a pipe, as 12, which is joined
~to the trap pipes of the system.

The cas-
ing 1 1s provided at the opposite side there-
of with air vent openings and with a drain-
age opening. The alr vent openings are
designated by the numerals 13 and 14 and
the drainage opening is designated by the
numeral 15. The opening 13 is disposed
above the opening 14 and the latter is dis-
posed above the opening 15, all of the open-

- 1ngs being arranged in vertical alinement.
~ The openings 13 and 14 are separated by a
~ web, as 16, the upper and lower faces of
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branches 2 and 3.

which are inclined inwardly and upwardly

and 1 convergent relation, and meet in a
comparatively sharp edge coincident with

the mner face of the casing 1.

The general operation of the valve is as
follows. Normally the plug 4 is in a posi-
tion to establish communication Letween the
__ When, however, it is de-
sired to disestablish such communication,
the plug 1s turned through an angle of
ninety degrees, bringing its openings 9 and
10 1n communication with the branch 3 and
the service pipe leading therefrom, bringing
its solid portion on the side opposite the
sald openings across the mouth of the branch
2, and bringing its slot 8 into communica-

° tion with the opening 11 at one side of the

casing and with the openings 13, 14 and 15
on the other side of the casing. It will be
borne in mind that the service pipe valves
are closed and that, therefore, the air neces-
sary to a complete drainage of the system,
1s admitted through the openings 13 and 14
and flows 1nto the slot 8, passing from thence

through the opening 9 into the service pipe

connected to the branch 3. At the same
time, water flows from said service pipe and
from the pipe 12 through the slot 8, drain-
ing through the opening 15. It will thus be

seen that the valve provides for the move-

ment of a column of water in one direction
and the movement of air in an opposite
direction and above the out-flowing column
of water. | _ _ '
In order that the operation generally set
forth in the preceding paragraph may be

rendered practically possible, it is essential

to prevent the maintenance of a film at the
alr vent, since a. film, due to surface tension,
would prevent the entrance of air and con-*

sequently the complete drainage of the sys-

tem, assuming that the service pipe valves
are not opened. One means for preventing
such a film, (and which is not claimed in
this application) comprises a tube, as 17,
which is-connected to the casing 1 adjacent
the opening 15, and depends from said cas-

065,779

ing for a suitable distance, the said tube
having a water-sealed discharge end which
preferably includes an angular leg, as 18,
having an upward extension, as 19. The
tube may also be provided with one or more
bulbs, as 20, and with a check valve, as 21,
which closes against upward pressure. Ac-
cording to this arrangement, the weight of
the column of water in the tube 17 is sufii-
cient to overcome atmospheric pressure
which tends to resist the backward flow of
water through the pipes of the system, and
the valve 21 tends to prevent the contents of
the trap portion of the tube from being
forced backwardly by air pressure at the
discharge end of the tube, while the bulbs
20, by virtue of their increased capacity,
prevent the water from being forced back
to any material degree before the valve 21
closes.

According to the present invention, the
surface tension 1is overcome by a means
which 1s mdependent of the means just de-
scribed, and may be employed, per se, or
connection with the tube 17 and its ad-
juncts. The present invention is based
upon the facts that the degree of surface
tension depends upon (1) the outline of
the vent opening and (2) the material in
which the opening is formed. IFrom the
statement of these facts it follows that if the
opening 1s of the same size throughout its
extent and the material 1s of the same nature
throughout the extent of the opening, the
degree of attraction between the water and
the material forming the face of the open-
g 1s always the same at a given tempera-
ture. 1f, however, the vent opening 1s of
irregular outline and the material surround-
ing the opening is different at different
points, the forces which act upon the parti-
cles of water within the sphere of attrac-
tion are unequal and unequally distributed.
As a result of these unequal and opposing
attractions, the surface tension of the film 1s
more readily overcome by the pressure of
the atmosphere.

The unequal distribution of the forces is
due to the irregular outline of the opening
13, as will appear later, and to differences

of adhesion between the film and different

parts of the surrounding wall of the open-
g, the latter being faced with more than
one material. This may be done in a num-
ber of ways. For instance, in Figs. 1, 2, 9
and 10, small plates of metal, as 22, of differ-
ent material than the material of the casing,
are arranged at opposite sides of the open-
Ing 13, being secured by screws 23. Or it
may be accomplished, as shown in Figs. 11
and 12, wherein a hole 132 is drilled in the
casing and filled with any desired material,
and a hole 13 1s subsequently drilled eccen-
trically to the hole 132, the resultant open-

' 1ng being of oval form, as shown at 13" in
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F:l.g 11 and hevmg 4 crescent- shaped fac- |
ing, as 13° composed of the material Whlch; |
and
~the greater portion of which was removed_'
in the operation of drilling the hole 13. Or |
the facing of the hole 18 may be accom- |

was originally placed in the hole 132

plished as shown in Figs. 13 and 14 wherein

the hole 13 is first drilled and a ribbed core |
rod, as 24, is inserted therein, the clear
spaces 242 between the ribs of such core rod

providing for electroplating the hole 13 at

111tervals the facing material being shown
13 at 25, and conforming in “Trelation

in Fig.

- to the relation of the ribs of the core rod
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24 which, after the electroplating operation,
Thus the hole 13 consists of
alternately dlSpeeed plain and plated faces.

18 Vlthdrmvn

Another method consists in first forming the

hole 13, then electroplating the same as an-
-entlrety with some desired material and
then tapping the same with a milled die so

as to provide for spiral electroplated ridges
and intervening plain-faced grooves. Or

1nstead of tapping the hole, portlens of the

electroplated surface may be
desired intervals.

The efficacy
tions depends upon the fact that the force
of adhesion between the water and a given

qled away at,

metal 18 a definite amount and is dlﬂelent |

for different metals. 'With this unequal force
of adhesion between water and the different
metals the
hence air more readily entele the Velve end
the pipes. o

The novel features ef erﬂ*amzatmn of the |

valve will now be: deeembed That portion
of the valve casing in which the plug 4 has
o 1ts seating is open ended, its lower enﬁ being
closed. by the washer 7, prewously referred
to, and its upper end being closed by a cap,
as 26. The plug 4 has in its upper end a |
flat-sided axial recess, as 27, and the cap 26
has a central depreselen, as 28, Whl(}h fits|
conformably in the recess 27, and is in turn
formed with a flat- sided recess, as 29, to
receive the tang 30 of the operatmcr hsmclle | munication with the service pipe and drain-
The cap 06 rotatably surrounds the an- | '
'nuler upper end portion of the casing 1 and |

18 turned with the handle 81. Kor the pur--

31.

pose of limiting the turning movement of

sald handle and eeneeqnently of the Valve, ;-

the casing 1 has at a suitable point on its

upper edge, a pI‘O]E:CtlI]O' lug, as 32, and the
cap 206 has on 1ts underface two opposrcely_
disposed lugs, as 83 and 34. The lugs 33
end 34 are of suitable dimensions *m:.?l the |
one limits the movement of the valve 1n one |
direction while the other limits the move-
" ment of the valvein the other diréction. - By

virtue of this arrangement the parts may be |

- set for clockwise or eountel clockwise rota-
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tion.

962, has a central :

of the foregomﬂ eonstruc--

film 1s more easily broken and

Referring to Figs. 1 and 2, wherein
“the plug is shown in p031t1011 to 1nterrupt
the communication of the brmnrhee 2 md 3,

at the left hand side of the lug 32, bearing

if it be aesumed thet the. lutr 38 is as ehewn, |

| thereagainst and the lug 34 is at the right

hand elde of and dlstant from said lug, The o

movement of the valve te establish commu-

‘nication will be C].OC].{W].SB and the movement

of the valve to shut off communication will
be 001111te1 -clockwise.

Iela,tlen shown in Figs. 1 and 2) the lug 83

If, however, the cap -
26 is so pos:ltloned that: (Wlth the phm in the

_75:_. |

70

13 at the 11011t hand elde of the luﬂ' 32, beer-«- |

{ ing ther eeoemst and the lug 34 is “at the left

hand side of and distant flom sald 1110 the L

opening movement of the valve will be coun-—'
ter-clockwise and the clesuw mevement of
the valve will be eloc,erlee

Structlon shown in Higs. 7 end 8, the Valve

cap or t0p plate. deswneted by the numeral
et—elded hole, as 3b, and:
‘the plug 4 has an axial projecting tanﬂ' as
86, which passes through the hole and is of
?conformeble flat-sided fmmetmn
262 1s otherwise similar tothe cap 26 and
fits over the casing in the same manner. The
tang 36 fits conformably in a socket in the

-end of the hendle, as will be readlly undel-- |
stood. - - -

The cap

In the .con-
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The construetlon and relation of the cap. '

96 is of advanta e in that it provides against
the passage of “extr aneous matter between

the valve and its casing through the upper
end of the latter, and in that it premdee for
“either a clockwise or counter-clockwise move-
ment of the valve in a particular operation,
| as may be required by circumstances.
- It will be understood that no specific de-
~scription herein contained is intended to put
| any limitation on the claims not inherent in

the 1enguege thereof.

1. The combmetwn Wlth a drain valve

“and a service pipe, of a valve casing having

an alr vent opening faced with different
kinds of material, the valve in its closed

~position putting the vent opening In com-

ing water from the service pipe.
2. The combination with ‘a dr: ain valve

‘and a service pipe, of a valve casing having
an air vent opening, the surreundmo sur-

face of which is peltmlly electroplated with

suitable metal, the valve i 1its closed pos1-

tion putting the vent opening In communi-
cation with the service pipe and draining

“water from the service pipe. - _
3. The combination with a turning pluo
‘and a service pipe, of a casing for the turn-
ing plug, the latter having a through-way

“slot and having upper and lower openings -

~Having tully descrlbed niy rnventlon, I
claim:

95

| _.-100 |
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at one elde of the elot and the casing having

i an air vent opening faced with iffer ent '
‘kinds of material, the valve in its closed po-
sition putting the slot in communication
twith the air vent 0pe11111 , putting the upper
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and lowWer openings in communication with

the service pipe, and draining water from
the service pipe. _

4. The combination with a drain valve
and a service pipe, of a valve casing having
two air vent openings, the wall between
which has inwardly converging faces meet-
ing in an edge, one of the openings being
taced with different kinds of material, the
valve 1n 1ts closed position putting the vent
openings in communication with the service
pipe and draining water from the service
pipe. - -
~ 5. The combination with a drain valve
and a service pipe, of a valve casing having
an alr vent opening faced with different
kinds of material, the valve in its closed
position putting the vent opening in com-
munication with the service pipe and drain-
ing water from the service pipe, and a tube
depending from the casing and through
which the water drained from the service
pipe flows. B

6. A valve consisting of a casing, a valve
body rotatable therein and having at its

upper end an axial non-circular recess,a cap |

065,773

rotatably fitted upon the upper end of the
casing and having an axial central depres-
sion which fits conformably in said recess
and 1s also provided with a non-circular re-
cess, and a handle having a tang for con-
formable engagement in the recess of the
cap.
(. A valve consisting of a casing, a valve
body rotatable therein, the casing having a
lug at its upper end, the valve body havinga
recess at 1ts upper end, a cap rotatably fitted
on the upper end of the casing and having
a projection to engage in the recess and
to produce thereby a rotation of the valve
body with the cap, the cap also having op-
positely located lugs to engage said first-
named lug as a stop, and a handle for turn-
ing the cap. _

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

CHARLES WALKER.
Witnesses:

H. . Moopy,
Paris A. HayxNes.
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