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The present invention relates to improve 
ments in valves, and more especially to those 
of the type adapted for use in vapor or steam heating systems for modulating the 

is supply of vapor or steam to the radiators or other heating units. 
The principal object is to provide a valve 

of this type which comprises valve and Seat 
members which constitute a unit capable of Jo being bodily removed from the valve casing 
for repair or replacement, the valve stem is 
provided with a joint-forming collar to pre 
vent leakage of vapor or steam along the 
stem from the interior of the casing, and a 

15 member fitted into the valve cap bears on 
the collar on the stem to form a fluid-tight 
joint there with and also acts on the seat 
member to force it on to and to hold it in 
fluid-tight engagement with the seat in the 
casing. The improved valve thus possesses 
the advantages derived from the use of re 
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movable valve and seat members and it 
avoids the objections incident to the use of 
a stufting box for the valve stem, and the 
around the stem serves to force the seat 
member against its seat in the casing and to hold it in such position, thereby simplifying 
and improving the construction of the Valve, 

30 Another object is to provide a novel and 
improved construction and arrangement of 
the valve and seat members whereby modul: 
lation of the flow of vapor or steam and 
tight closing of the valve, even when steam at a considerable pressure is used, may be 
attained with ease and facility, and stick 
ing of the valve member, due to corrosion 
of the valve and seat members, is avoided, 
not withstanding that the valve may be op 
erated or adjusted infrequently. 
A further object of the invention is to 

provide an improved construction and al 
rangement of the valve and seat members 
and the threaded portions of the stem and 
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close the valve, whereby compactness is at 
tained. . . . . 

To these and other ends, the invention 
consists in certain improvements and com 
binations and arrangements of parts all as 
will be hereinafter described in detail, the 
features of novelty being pointed out per 
ticularly in the claims at the end of the specification. 
In the accompanying drawing:- 

late the flow of vapor or steam; 

25 same part which forms a leakless joint 

valve members which cooperate to open and 

Fig. 1 represents a section taken axially 
through a modulating valve constructed in 
accordance with the preferred embodiment 
of the invention, the valve being shown 
Open; . . . . . . . . 

Fig. 2 is a view similar to Fig. 1 but show ing the valve closed; 
Fig. 3 is a view similar to Figs. 1 and 2 

but showing the valve partly open to modul 
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65 Fig. 4 represents a transverse section 
through the valve, the section being taken 
on the line 4-4 of Fig. 2; and 

Fig. 5 is a collective view showing the 
cooperative valve and seat members in per- 70 spective. 
Similar parts are designated by the same 

reference, characters in all of the figures. 
Valves embodying the present invention 

are applicable to various uses where it is de- 75 
sired to modulate closely the flow of a fluid 
or to completely interrupt the flow. The 
invention, however is particularly applicable 
to vapor or steam heating systems for the 
purpose of regulating or controlling the sup- 80 
ply of vapor or steam to the radiators or 
other heating units. The valve provided by 
the present invention is adapted to be used in either vapor heating systems or systems 
using steam at an appreciable pressure, as 85 
the valve is capable not only of modulating 
the flow of the heating fluid but it is also 
capable of cutting off completely the flow of 
steam although the latter may be under a 
considerable pressure, and when so used, the 90 
valve avoids loss of heat which would other 
wise result when it is desired to cut off the 
heat from a radiator. The preferred em 
bodiment of the invention is shown in the 
accompanying drawing and will be herein- 95 
after more fully described, but it is to be 
understood that the invention is not restrict ed to the precise construction shown as 
equivalent construction are contemplated 
and such will be included within the scope 100 of the claims. 

In the present instance, the valve com 
prises a casing 1 which forms a chamber 2 
therein, and branch passages 3 and 4, the 
top of the chamber 2 being closed by a cap 105 
5 which is threaded or otherwise removably 
fitted to the top of the casing. The valve 
shown is of the type adapted for use on the 
radiator of a vapor or steam heating sys 
tem, for which purpose, the passage 3 is 0 
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arranged vertically and is threaded or other 
wise adapted for connection to the vapor 
or steam supply pipe while the passage 4 
extends laterally or horizontally and is 
threaded or otherwise adapted for connection 
to the radiator. 
The valve structure is contained substan 

tially within the chamber 2 in the casing, 
and it comprises, according to the present 
invention, a seat member 6 and a cooperat 
ing valve member 7. The seat member is 
formed with an interior cylindrical cham 
ber 8 and the valve member is formed with 
a cooperating cylindrical sleeve-like portion 
9 capable of telescoping within the valve 
member and moving axially therein during 
opening, closing and adjusting of the valve. 
The wall of the seat member is provided 
with a suitable number of ports 10 which 
establish communication between the inte 
rior chamber of this member and the exte 
rior thereof or the chamber 2 in the valve 
:asing, and these ports are adapted to be 
eitherlapped completely and thus closed by 
the telescoping sleeve-like portion 9 of the 
valve member, as shown in Fig. 2 or com 
pletely uncovered by the valve member and 
thus completely opened, as shown in Fig. 1, 
or these ports may be partially lapped, more 
or less, by the upper edge of the valve inem 
her, as shown in Fig. 3, whereby the flow 
of vapor or stealm through these ports is 
modulated. The partial or complete open 
ing or closing of the ports 10 it will be under 
stood, is effected by adjustment of the axial 
position of the cylindrical sleeve 9 of the 
valve member within the cylindrical cham 
ber of the seat member. The valve member 
7 is also formed with an interior chamber 
11 and with ports 12 which extend through 
the wall of the sleeve 9 and communicate 
with the chamber 11. These ports 12 are 
arranged so that they will be covered and 
uncovered by the lower end of the cylindri 
cal interior portion of the seat member con 
currently with the opening and closing of 
the ports 10, during axial movements of the 
valve member relatively to the seat menuber. 
The vapor or steam thus reaches the inte 
rior chambers of the valve and seat members 
through the ports 12 and discharges there. 
from through the ports 10. 
In order to avoid the difficulties resulting 

from sticking of the valve and seat men. 
bel's as heretofore experienced in modulat 
ing valves. due to corrosion of these parts 
the sleeve-like cylindrical portion 9 of the 
valve member is fitted sufficiently loosely in 
the cylindrical chamber 8 of the seat mem: 
ber to allow movement of the valve member 
notwithstanding corrosion that may form on 
these cooperating surfaces, but the fit of 
these parts will be sufficiently close to avoid 
appreciable leakage between them so that 
the ports 10 and 12 will function to modu 

late the flow of vapor or steam, as desired. 
For practical purposes, a clearance of 1 or 
2 hundredths of an inch between the coop 
erating cylindrical surfaces of the valve and 
seat members will be satisfactory. How 
ever, in order to effectively close the valve 
and especially when used in a steam heating 
system wherein the steam is at an appre ciable pressure above at in Uspheric, tight 
closing surfaces are provided which are 
brought into engagement when the valve 
member reaches its fully closed position. In 
the present instance, a conical valve surface 
13 is provided on the valve member, it pro 
jecting circumferentially from the base or 
lower end of the cylindrical surface 9 there 
on, and the seat member G is formed with 
a corresponding conical surface or seat 14 
which extends outwardly from the lower end 
of the cylindrical lore in the seat member. 
When the valve is noved into its upper most 
position to completely lap and close the mod 
ulating ports 1() and 12. as shown in Fig. 
2. the conical valve surface 13 cones into 
engagellent with the conical seat 1- and 
thereby effects a tight closing of the valve, 
the valve being then capable of withstand 
ing steam p': 'ssure without leakage of steam 
there from to the radiator. It will he under 
stood that when the valve member is noved 
to or toward open position. the conical valve 
surface 13 recedes from the conical seat 14, 
thus providing a passageway between these 
conical surfaces through which the vapor (r 
steam may flow to and enter the ports 12, 
as will be clear fron Figs. 1 and 3. 
The seat member 6 is renovably fitted into 

the valve casing and is contained in the 
chamber 2 the rein. According to the preset 
invention, the lower outer circular edge of 
the seat nember is fol'ned with a conical 
surface 15 the angle of which is the reverse 
of that of the conical sc: t 14. and the valve 
casing is formed. at the botton of the cham. 
ber 2, with a conical seat (3 which conforms 
with and nakes a fluid-tight fit there with. 
The opening 5 in the top of the casing and 
which is normally closed by the ca 5 is of 
a diameter somewhat greater that that of 
the conical portion 15 o' the portion of the 
seat member which is of the greatest diame 
ter so that the seat member may be inserted 
and removed through this opening. This 
construction enables the conical Sir fares 15 
and 16 to be ground or lapped (ine against 
the other in a nanner which will be well ill 
derstood, this enabling an effective fluid 
tight joint to be formed. 
The valve member is shifted axially with 

in the seat member to open or close or ad 
just the valve opening by a rotatable ston 
17 which extends downwardly through the 
'ap 5 and the seat member 6 and as a 
threaded lower end 18 which engages in a 
correspondingly threaded sleeve 19 which is 
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fixed to and extends downwardly from the 
valve member 7, the bottom of this threaded 
sleeve being closed by the wall 20. The 
downwardly projecting threaded sleeve 19 
is accommodated in the branch passage 3 of 
the valve casing, the location of this thread 
ed sleeve and the co-operating threaded por 
tion of the valve stem at this point resulting 
in a more compact structure than is the case 
where the operating thread on the stem is 
located above the valve member or on the 
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upper portion of the stem. It will be under 
stood that the threaded portion of the stem 
and the correspondingly threaded portion of 
the valve are such that rotation of the stem 
while held against axial movement will cause 
axial movement of the valve member rela 
tively to the seat member. The threaded 
construction is preferably so proportioned 
that a half revolution of the valve stem will 
serve to completely open or completely close 
the valve. Rotation of the stem in a direc 
tion to close the valve will be arrested by the 
engagement of the conical valve seat 13 with 
the conical surface 14, and rotation of the 
valve stem in a direction to open the valve 
may be arrested by the engagement of the 
valve member 7 with lugs or similar portions 
21 within the valve casing and below the 
conical surface 13 thereon. The valve mem 
ber is held from rotation under the influ 
ence of the rotation of the valve stem by a 
pin 22 which may be threaded or otherwise 
fixed in the valve member 7 and guided to 
move axially by a slot 23 in the seat member 
6, the pin reciprocating axially in the slot 
23 but being held from rotation thereby. 
Furthermore, rotation of the seat member 
6 within the valve casing is prevented by 
forming the casing with a pair of ribs 24 
which extend vertically or axially within 
the chamber 2 and provide a channel or 
groove 25 between them in which the outer 
end of the pin 22 may reciprocate vertically 
in unison with the opening and closing move 
ments of the valve member. When the con 
ical surface 15 of the seat member is to be 
ground or lapped against the conical seat 
ing surface 16 in the casing, the pin 22 may 
be unscrewed or otherwise removed from 
the valve member, and the seat member may 
then be rotated and otherwise manipulated 
within the valve casing as the lapping or 
grinding operation may require. While the 
pin 22 is fixed in place, it unites the valve. 
and seat members as a unit which may be 
bodily inserted into or removed from the casing together with the stem. 
The stem has a relatively close rotatable 

fit in the top of the seat member 6, it being 
provided in the present instance with a cy 
lindrical enlargement 26 which fits closely 
within a tubular extension 27 on the top 
of the seat member. The stem is provided 
with a collar 28 which is fixed thereon and 

is arranged immediately above the seat mem 
ber so that it will bear at its under side on 
the top of the tubular extension 27. Pref 
erably, the upper end of the tubular exten 
sion 27 is formed with a circular recess 29 
into which the lower portion of the collar 
fits. The upper side of the collar 28 is 
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formed preferably with a conical surface 
30, and a bushing 31 is threaded into and 
through the cap 5 and has a conical surface 
32 thereon which conforms with and is 
adapted to make a fluid-tight fit with the 
conical surface 30 on the collar on the stem. 
The lower end of the bushing surrounding 
the collar 28 on the stem is adapted to bear 
on the upper end of the tubular extension 
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27 of the seat member exteriorly, of the cir 
cular recess 29, so that when the bushing is 
screwed down in the cap, it forces the seat 
member Solidly into fluid-tight engagement 
with the conical seat 16 in the casing and 
at the same time forms a fluid-tight joint 
With the upper surface of the collar on the 
stem so that leakage of vapor or steam 
along the stem is prevented. The bushing 
will act to prevent upward displacement of 
the stem, and the bearing of the collar 28. 
on the top of the seat member will prevent 
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downward displacement of the stem. Axial 
displacement of the stem in either direction 
is thereby prevented. While the bushing 31 
when tightened forms a fluid-tight joint with 
the collar on the valve stem, undue pressure 
of the bushing against the collar, which 
Would render difficult or would prevent ro 
tation of the stem, is prevented by the en 
gagement of the lower end of the bushing 
With the upper end of the tubular extension 
on the seat member, the latter thus serv 
ing as a stop which properly limits the 
pressure exerted by the bushing on the col 
lar. The stem has fixed thereto above the 
bushing a handle 33 which serves as means 
for rotating the stem to open and close and 
adjust the valve to modulate the flow of 
vapor or steam therethrough. This handle 
is removable so that the bushing 31 may be 
detached from the stem, or lapped or ground 
against the conical joint forming surface on the collar on the stem. 
Unscrewing of the cap 5 will permit re 

moval of all of the operative parts of the 
3. 

valve from the casing, and unscrewing of 
the stem from the threaded portion 19 of 
the valve member 7 enables the valve stem 
together with the cap to be detached from 
the valve and seat members. 
parts are removed from the casing, the 
seat members may be ground or lapped 
against one another, during which opera 
tion, the pin 22 is removed, and as previ 
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conical surfaces 13 and 14 of the valve and 

ously stated, the seat member may be ground 
or lapped in the casing while the pin 22 is 
removed. After the parts have been assem 
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bled and the cap 5 has been applied and 
tightened solidly in the casing. tightening 
of the bushing 31 performs the dual function 
of forcing the seat member 6 to its seat in 
the casing and of forming a fluid-tight fit 
with the collar on the stem. While the 
parts are held in this condition, endwise 
displacement of the stem is prevented, and 
rotation of the stel in the appropriate di 
rection and to a suitable extent will open, 
close or adjust the valve as may be desired. 
By avoiding the use of a stufling box and 

constructing the valve and valve seat lem 
bel's so that they have sufficient clearance to 
avoid sticking together of these parts when 
corroded, a valve is provided which is al 
ways in condition for operation, notwith 
standing that the valve may be operated Ol' 
adjusted only at infrequent intervals. The 
removable construction of the parts enables 
them to be reground or refitted with ease 
and facility, and the collbination and ar 
rangement whereby a single bushing serves 
to form a fluid-tight joint with the collar 
on the sten and to hold the valve seat Innel 
ber against its seat in the cil sing simplifies 
and improves the valve and facilitates its 
assembly and maintenance. 

I claim as my invention:- 
1. A valve comprising a casing, a valve 

seat ember adapted to seat therein, a valve 
member cooperative with the seat member, 
a rotatable actuating stem for the valve 
member having a collar thereon. and an ele 
ent operative to seat the seat member in 

the easing and to for a fluid-tight joint, 
with the collar on the stem. 

2. A valve comprising a casing having a 
seat therein, a valve seat member adapted 
to engage said seat in the casing, a valve 
nenber cooperative with said seat member, 
a rotatable stem having a thread connection 
with the valve member and also having a 
collar fixed thereon and arranged to a but 
against said seat member, act an element 
operative to form a fluid tight joint with 
said collar on the steln and to hold the seat 
memler against its seat in the casing. 

3. A valve comprising a casing having a 
seat therein, a valve seat member adapted 
to engage said seat in the casing. a valve 
member for cooperating with said seat mem 
ber, a rotatabic actuating stem for the valve 
ember having a fixed circumferential col 

lar thereon, and a bushing surrounding the 
stem and adjust able axially there of to en 
gage and for a fluid-tight joint with said 
collar and to bear on the seat member to 
hold it on its seat in the casing. 

4. A valve comprising a casing having a 
seat therein and an opening opposite to and 
of a diameter at least as large as said seat, 
a seat member capable of insertion and re 
moval through said opening and adapted to 

engage said seat in the casing, a valve mem 
her cooperative with the seat member, a cap 
separate from the seat member and fitted to 
the casing to close said opening therein, a 
rotatable actuating stem for the valve mem 
hel', extending through the cap and having 
a fixed collar thereon, and a bushing thread 
ed in the cap and engaging the collar on the 
stein to form a fluid-tight joint therewith 
and bearing on said seat member to hold it 
against its seat in the casing. 

5. A valve colliprising a casing having 
lingularly arranged fluid passages therein, a 
valve seat member adapted to communicate 
axially with one of said passages and later 
ally with the other passage, a valve mem 
bor movable axially with respect to said seat 
member, and having a threaded portion 
thereo) which extents axially toward one 
of said fluid passages, and a valve stem ex 
tending into the portion of the casing op 
posite to said last-mentioned fluid passage 
and engaging said threaded portion of the 
valve helibe' for actuating it. 

6. A Valve comprising a casing and co 
operative cylindrical valve seat and valve 
ille)} bel's fitted loosely one within the other 
and relatively loyable axially, said men 
le's having conical valve surfaces which are 
brought into engagement when said mem 
i)e!'s are noved in one direction, the inner 
}}eliike' having fluid conducting ports ar 
raised therein adjacent to the conical valve 
surface thereon whereby said ports will be 
uncovered when the conical valve surfaces 
are separated, and modulating ports in one 
of said in embers arranged to be lapped and 
controlled by the other member during rela 
tive axial movements of said members. 

7. A valve comprising a casing having a 
sett, the rein and an opening opposite to and 
of a diameter at least as large as said seat, 
a valve seat member capable of insertion 
and renoval through said opening and hav 
ing a portion adapted to form a fluid-tight 
joint with said seat in the casing, a valve 
member cooperative with and movable axi 
ally with respect to said seat member, said 
valve member having a threaded portion 
therein, a cap fitted in the casing and closing 
Said opening therein, a rotatable stem ex 
tending through the cap and having a 
threaded portion which engages said thread 
ed portion of the valve member to actuate 
the latter and having a collar fixed thereon 
above and bearing on the valve seat mem 
ber, and a bishing on the stem threaded in 
the cap and movable axially of the stem to 
engage and form a fluid-tight joint with the 
collar thereon and to hold said collar against 
tle valve seat member. 

In testimony whereof I have hereunto set 
ly hand. 

WILLIAM W. BIRNSTOCK. 
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