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To all whom it may concern:
Be it known that I, Epcar C. WiLEy, a citi-
zen of the United States, residing at Liynch-
burg, in the county of Campbell and ‘State
of Virginia, have invented a new and useful
Radiator- Valve, of which the following is a
specification. - . :
~This invention has reference to improve-
ments in radiator valves, and its object is to
provide a valve for the purpose which may
be readily adapted to different radiptor ca-
pacities, so that a single size of valve will
answer for many different sizes of radiators.
Tn accordance wich the present invention
the movable member of the valve is so con-
structed that it may be fully opened or fully
closed by a short movement of the customary
handle, and it is desirable that this move-
ment should not exceed an arc of more than
about one hundred and eighty degrees, while
a fractional rotation of the valve stem be-
tween tlie two extremes causes_corresponding
graduation of the supply. With such a valve
Steam or other heating fluid may be admitted
to the radiator In large or small guantities to
suit weather conditions, and this is accom-
the valve stem accord-
Where a lever handle is prov_ided itis
customary to arrange the opening and clos-
ing movement of the valve so that when the
lever handle stands away from the radiator
the valve is closed, and when it stands to-
ward the radiator the valve is fully open,
thus apprising the obdery ar at a glance as to
whether the steam is turned on or off, and by

a suitable index fractional positions are read-

ily indicated. Tn addition to this graduat-
ing function of the valve, the present nven-
tion contemplatesan independent adjustment

‘whereby the caliber of the steam port, assum-

ing the valve to be a steam valve, may be
permanently increased or diminished
adapt the valve to a large or a small radia-
tor, this being equivalent to making the
valve large or small to meet the requirements
small radiators, but bringing this

desirable condition about with a single size

of valve. Thisavoids the necessity of carry-

ing the valves in a multitude of sizes. It1s
impossible to determine just the proper size
radiator, as this
will vary with the pressure-and other .condi-
tions, snch as friction in pipes, etc., resulting

to-

from the proximity to or remoteness of the
radiator from the boiler or other. source of
supply. In practice it is found necessary in
-order to get accurate results, to adjust the
caliber of the valve to the radiator under
practical working conditions atter it is in-
stalled, and such. permanent adjustment
must be made in such a way that the grad-
-uating action of the valve is maintained
throughout the arc of the handle movement,
whether such permanent adjustment be made
for a large or a small radiator, and, more-
over, it is desirable that the lever movement
be always the same

plied to a large or a small radiator.

whether the valve is ap-
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Tn accordance with the present invention

the opening and closing; movement of the
valve with respect to theport it controls is
constant for all sizes of radiators to which
the valve is adapted, but the permanent ad-
justment is brought about by the employmeﬁt
of an auxiliary cdlibrating plug carried by
the movable member of the valve and so re-
lated thereto that it can be adjusted with re-
lation to the steam port to vary the same.
The jnvention will be best understood from
a cpnside‘ration of the following detailed de-
seription, taken in connection with the ac-
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companyingdmwings forming a part of this -

specification, with the further understandimg
that while the drawings show a practical
form of the invention, the latter is not con-
fined to any strict conformity with the show-
ing of the drawings, but may be changed-and
modified so long as such changes and modi-
fications mark no material departure from
the salient features of the invention.

1 the drawings:—Figure 1 is a longi-
tudinal diametric section of the valve with
some parts shown in clevation. Fig. 21is a
plai view of the valve structure. Fig.'3 is
a fragmentary section of a portion of the
valve as shown in
movable member of
position. Fig.
but showing a

of the valve in the open
4 is a view similar to Fig. 3
different position of the cali-

brating plug from that shown in Fig. 3.
Tig. b is a detail section on the line 5—5 of

Fig. 1, distant parts being omitted. Fig. &

is a view similar to Fig. 1, showing another
form of valve operating mechanism.

Referring to the drawings there is shown

s valve casing 1 provided with angle necks %,
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3, respectively, suitably threaded for attach-
ment to a steam pipe and to a radiator. Ad-
jacent to the neck 2 the casing 1 is formed
with an interior web 4 having a port or pas-
sage 5 therethrough terminating at the end
remote from the neck 2 in .a flaring valve
seat 6. The portion of the casing 1 remote
from the neck 2 is formed into an interiorly
threaded neck 7 for the reception of a bonnet
8 having a hollow axial extension 9 provided
with interior screw threads 10 of long piteh.
The bonnet 8 is provided with a cavity 11
designed for the reception of packing 12 and

adapted to the bonnet so as to engage the.

packing 12 is a packing gland 13 on which is

" fTormed a radially extended disk-like flange

- packing 12, and axial extension 9 is a tubular
valve stem 18 laterally enlarged and thread-
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14, while the corresponding end of the bonnet
8 is formed with a radial flange 15 to which
the disk-like flange or disk 14 is secured by a
screw 16 passing through the disk 14 and
threaded into the flange 15 and provided
with a head 17 having a purpose to be de-
scribed. Extended . through the gland 13,

ed, as indicated at 19, to match the screw
threads 10 and terminating within the casing
1 in a valve head 20 formed with a counter-
bore 21 in alinement with the bore of the
tubular stem, the head 20 having a terminal
portion 22 shaped to fit the valve seat 6. The
valve stem 18 has the end passing through
the gland 18 extended beyond the latter and
also counterbored and internally threaded,
as indicated at 23. The terminal portion of
the last-named extended part of the valve
stem is exteriorly threaded. as shown at 24.,
to receive a cap nut 25, and adjacent to the
exteriorly threaded portion 24 the extended
portion of the valve stem is exteriorly ser-
rated, as indicated -at 26, to receive a simi-
larly serrated boss 27 on a lever 28 having a
short nose extension 29 on one side of the
boss 27 and a stem 30 on the other side of the
boss, said stem carrying a manipulating
handle 81 which may be formed of wood or
some suitable substance of small heat con-
ductivity and shaped to be readily grasped
by the hand of the operator. The serrated
portions 26 and 27 permit the placing of the

manipulating lever upon the valve stem in’

the desirved position within very close adjust-
ment and the nut 25 serves to hold the lever
or handle to the valve stem against acciden-
tal removal.

Extending lengthwise through the hoilow
or tubular valve stem 18 isa rod 32 extending
into the threaded portion 28 of the valve
stem 18 and there screw threaded, as indi-
cated at 33, to fit the interior threads of the
portion 23, the corresponding end of the rod
32 being notched, as shown at 34, or other-
wise suitably formed for the application. of
a tool whereby the rod 32 may be serewed
along the valve stem 18 where the part 33 en-

“bolic in” shape.

1,200,678

gages in the threaded bore 23. At the other .

end of the rod there is secured thereto a plug

plug into the corresponding end of the rod
32 forming a convenient means of fastening
the plug to the rod, and the rod may be

axially inset into the plug, as shown, or any.

other means may be provided for the pur-
pose. The plug is of such diameter as to
enter the port 5 and also enter into the
counterbore or chamber 21 in the valve head
20, and the plug may be drawn into the
chamber 21 to any desired extent by turning
the rod 32 about its longitudinal axis, the
screw threads of the end 33 and within the
counterbore 23 coacting to cause the longi-
tudinal movement of the rod 32.

The plug 35 is shown as frusto-conoidal
in shape and may quite closely approach a
parabolic form in longitudinal ~section.
The greatest diameter of the plug is very
nearly the same as the diameter of the port
5, which latter is of circular or eylindrical
shape in the showing of the drawings.

It is advantageous from a manufacturing
standpoint and economical for the installa-
tion of steam or hot water heating plants
to have the controlling valves all of one. size
irrespective of the size of the radiators em-
ployed, and it is further highly advanta-
geous to have the controlling valves so that
a single valve may be readily adjusted to
properly control the fluid supply to the ra-
diators irrespective of their capacity.

One size of valve made in accordance with
the present invention will supply a large
radiator, say, one of one hundred and’ fifty
feet radiating surface, or a small radiator,
say, one of five feet radiating surface, with
substantially equal efficiency throughout the
range of adjustments from fully closed to
full open positions, in accordance with the
adjustment of the calibrating plug. This is
due to the shape of the calibrating plug
and its relation to the port controlled by
the main valve, as well as the shape of the
port. It is of importance that the port
where it coacts with the calibrating plug
be straight or cylindric.l ‘while the plug
itself has at its larger end a very slight
taper within the range of movement of this
part of the plug with respect to the end of

the port it enters when the plug is in the -

projected position, and consequently in po-
sition to supply the smallest radintor with
steam. For the remainder of the length of

35, a screw 86 passed axially through the
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11%

120

the plug toward the smaller end thereof

the taper is progressively greater, so -that
the plug is substantially conoidal or para-
The, result of this is that
considering the plug 85 as in its full pro-
jected position, it begins on the opening of
the valve to supply steam in progressively
increasing quanfities 'as the valve moves

toward the fully open position, until when 130



10

15

20

N>
<

1,200,876

the last-named position is attained the steam
supply is that suited to a five foot radiator,
considering such a radiator as of the mini-
mum size for which the-valve is designed.
Moreover, . the slight taper of the plug as
it moves through the port 5, and more par-
ticularly that end of the port where it joins
the valve seat 6, regulates the supply of
stcam, so that such supply shall be in pro-
gressively increasing quantities as the valve
opens conforming to the degree of opening
of the vaive. If, now, the plug 35 be drawn
into the valve head 20, say, to an extent to
correspond to a fifty foot radiator, then the
taper of the walls of the plug 35 with rela-
tion to the outlet end of the substantialily
cylindrical port & is such as to supply steam
proportionate to the opening of the valve
until at fully open position the steam sup-
plied is sufficient for a

valve and with the calibrating plug fully

drawn into the head 20, the supply of steam .

is sufficient for a one’ hundred and fifty
foot radiator, and the same positions of the
valve stem lengthwise of the valve structure

~provide the same ‘proportionate amount of

30

- drawings convey
5 user by the words «Hot” and “Cold” that
fully open or fully closed, -
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furthermore intermediate positions of

steam to radiators of different sizes pro-
vided the plug 35 be properly located for
such sizes.

To guide the user of the valve, the disk

14 has suitable indicia displayed thereon
which in the particular showing .of the
the information to the

the valve is either
while intermediate positions are represented
by interiediate marks 37. Other indication

may, of course, be used for the same pur-
;

pose. ,

Tt lLias been the custom to supply valves
for radiators of dif-
With the present invention but

ferent sizes. _
for all the differ-

one size of valve is needed

5 ent sizes of radiators’ within very widely
~ separated limS.

The valves may be ad-
justed before installation to an approxima-
tion of the proper adjustment, and then
after installation each valve is more accu-
rately adjusted by removing the cap nut
95 and.turning the stem 32 of the calibrat-
ing plug 35 by means of a screw driver, thus
projecting the calibrating plug or withdraw-
ing it into the head 20, as the case may be.
Such operation is needful to bring the valve
into proper final adjustment, but when once
this adjustment is attained a half revolu-
tion of the operatin% handle means the full
opening or the full closing of the valve
irrespective of the size of the radiator. ar;lcl
the
handle mean that the radiator- is receiving
the proper supply of steam for the particu-
lar size of radiator to which the valve has
been adjusted by the longitudinal movement

- of the calibrating plug

“plug with respect to its position
‘tion to the port 5

fifty foot radiator.
without appreciable waste. With the same.

- determine the

< seribed

- employed so that

“handle directly

1 3

35 with reference to
the valve head. 20. "The calibrating plug
does not close the steam supply, but regu-
lates it and the peculiar relation of the cali-
brating plug 35 and port 5 brings about a 70
very close approach to accuracy in the: sup-
ply of steam for the radiator to which the
valve is adjusted by the same degree of turn-
ing of the valve handle for any or all sizes
of radiators.
ments-of the valve aside from the calibrat-
ing plug are the same for all radiators,
while the adjustments of the calibrating
with rela-
brings about the -proper go
supply of steam for radiators of different
sizes, while the ‘proportionate supplies irre-
spective of the gize of the radiator for the
different positions of the valve are auto-
matically accomplished by the: shaping of 85
the calibrating plug or head with respect to
the port 5 and also the shape of the latter.’
Experience has shown that the port 3; or
at least that portion of it coacting with the
calibrating - plug, must he cylindrical, that g0
i, it shall neither taper nor diverge where
in coactive relation with the plug 35, and
this plug must taper Very slightly at its

‘large end and then more rapidly toward its

small end, so that the conoidal or parabolic 95
form 1s either attained or very closely ap-
proximated.

The screw
hold the index disk
to the body
head 17 in the path of the nose 29 so as to
full open position of the valve
and prevent overriding of this position.
Y¥hile the calibrating plug 35, has been de-

16 while priinarily serving to
14 in proper relation

understood that other forms of plug may be
the invention 1s not neces-
garily confined to any particular shape of
plug.
Tnstead of
shown in Fig. 1

and associated figures, where
the stem of the

main valve has the operating
connected thereto, the- strue--
ture may be made on the lines of the so-
called packless valve,

this construction there 1s a valve casing 1

which may be in substantially all respects

cimilar to the structure shown in Fig. 1, and
this casing carries & ponnet 8 provided with

a4 <kirt 9* within the casing 1 and with a 120

chamber 110 at that end of the bonnet re-
mote from the skirt 9% The honnet is pro-
vided with an outstanding flange 15 similar
to the flange 15 of the structure of Fig. 1,

and this flange carries a pliin disk 14* se- 125
“cured thereto by

a screw 16 having a head
17 as in the structure of Fig. 1. A handle
Jevei 28 in.the main similar to the lever 28
of Fig.11s provided and this handle has a’
hub portion 27* of an axial length to extend 130

This means that the move- 75

of the valve structure, has its 100

as substantially conoidal, it will be 105

employing the type of valve 110

as shown in Fig. 6. In 115



10

15

20

25

30

35

40

45

55

60

65

4

thro"ugh the\\disk 14® into the chamber 112
where it is engaged.by a spring 88 bearing

at ‘one end against the inner end of the
chamber 11* and at the other end against the -

hub 27* where entering the chamber, throagh
an interposed wear washer 39. The bonnet
is traversed by a tubular stem 18 extending
into the interior of the casing 1 and termi-

nating in an exteriorly threaded portion 192
f=] .

counterbored or enlarged, as indicated at 40.
That end of the tubular stem 18* remote
from the threaded end 19* extends through
the hub 27* and beyond the same where it is
exteriorly threaded, as indicated at 242, to
receive a cap 25* which in the main may be
similar to the cap 25 of Fig. 1 and more-
over, the stem 18* where encircled by the
hub 27* may be toothed or serrated, as indi-
cated .at 262, similarly to the like parts of
Fig.1. Within the casing 1 isa hollow valve
head 20* having an internal chamber 21¢
and an engaging end 22° adapted to the valve
seat 6 of the casing 1 about the port 5. The

valve head 20° is provided at the end remote ™

from the engaging portion 22* with & hollow
extension 41 interiorly threaded for the re-
ception of a threaded end 19* of the stem
18.2 - The valve head 20* has an intermediate

“interior web 42 axially threaded for the pas-

sage of a threaded portion 43 of 4 stem 32¢

which enters the stem 18% and extends

throughout the greater portion of the length
thereof, this stem having at the end remote
from the threaded portion 43 a notch 34¢ for
the reception of a -manipulating tool and
rendered accessible on the removal of the
cap 25° The stem 32* at the end adjacent
the screw-threaded portion 43 carries, or has
formed thereon a plug 85 which may be
similar to the plug 35 of Fig. 1 and per-
forms the same function. The space in-
closed by the skirt 9 may be of non-circular
cross-section. and the portion 41 of the valve
may conform to the interior of the skirt, so

that the valve may be moved lengthwise

without turning by a turning movement of
the stem 18% the meshing of the threaded
portion: 19* with: the threaded portion 41
bringing this movement about. Where the
stem 18" enters'the skirt 92 it is formed with
an exterior flange 44 bearing against a pack-
ing ring 45 lodged in the corresponding part
of the bonnet, and this flange is maintained
in contact with the packing ring by the ex-
pansive action of the spring 88. The stem
of the plug 35% is maintained in any adjusted
relation to the valve 20° by the threaded con-
nection 43 and parti¢ipates in all movements
of the valve, the stem 32 sliding lengthwise
with the stem 18, so that the same result is
brought about by the structure of Fig. ¢ as
is accomplished by the structure of Iig. 1,
the principal differences being in the packing

arrangements and the variations in struc-

ture caused by the changed packing. The

1,200,676

plug 35* may be in one piece with the stem
32 or may be separate therefrom and con-
nected thereto as indicated in Fig. 1.

What is claimed is:— .

L. A radiator valve having a substantially
cylindrical port, with a flaring valve seat at
one end, and a valve movable into and out
of the vilve seat for closing and opening the

port, and an adjustable auxiliary calibrating.

plug carried by and movable with the valve
and of substantially conoidal form, whereby
the proportional amount of steam flowin
through the port for different degrees o%
opening of the valve is substantially the
same in any and all positions of adjustment
of the calibrating plug with reference to the
port controlling valve.

2. A radiator valve provided with a sub-
stantially cylindrical port with a flaring

‘seat at one end and a controlling valve there-

for movable into and out of the valve seat
to close and open the port, said valve being
provided with a calibrating plug partici-
pating in the movements of the valve and
adjustable in the direction of the mqvements
of the valve, said plug tapering in a direc-
tion: away: from the valve carrying it by
progressively greater degrees and propor-
tioned to regulate the effective -size of the
port for like. extents of movement of the
valve to the sime degree for all the longi-
tudinal adjustments of the plug with respect
to the valve.

3. A radiator valve provided with-a sub-

stantially cylindrical port with a flaring
valve seat at one end, a valve movable inta
and out of the valve seat to close and open
the port, and a substantially conoidal cali-
brating plug carried by the valve in tele-
scoping relation thereto and movable with
the valve to different degrees into and out

70
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of the port in accordance with the degree of B

telescoping of the plug in the valve, the
conoidal form of the plug being such as to
coact with the cylindrical port to provide
the same proportionate opening of the port
for any position of the valve irrespective of
the effective size of the port as provided for
by the telescoping movement of the calibrat-
ing plug into or out of the valve.

4.°A radiator valve provided with a sub-

stantially cylindrical port and a valve mem-
ber for“opening and closing the port, an
auxiliary calibrating plug of substantially

conoidal form in telescoping relation to the’

valve member, and a stem for the plug car-
ried by the valve member in the longitudi-
nal center line thereof and in turn carrying
the plug, said stem having a screw threaded
connection with the valve member, and said
stem  being in shouldered relation to the
valve member near one end of the stem and
the plug being in shonldered relation to the
valve member at the other end of the stem
to provide stop means limiting the telescop-

110
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ing movements of the plug in both- direc-
tions. '

5. A radiator valve provided with a sub-
stantially cylindrical port, a valve meraber
for said’ port, and a substantially conoidal
auxiliary calibrating plug carried by the
valve member in telescoping relation there-
to, said plug having means for its telescop-
ing adjustment and provided with positive

=

stop means for both limits of its telescoping 19
movement. v ~ ) '

In testimony, that I claim the foregoing .
as my own, I have hereto affixed my signa-

‘tare 1n the presence of two witnesses.

EDGAR C. WILEY.
Witnesses:
,  Katie B. JENNINGS,
Grace H. Mamoop.



