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C. A. Dunham Company, Marshalltown, Iowa, 
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Application August 3, 1940, Serial No. 350,180 

6 Claims. (CI. 277-36) 
This invention relates to a new and improved 

discharge valve, more particularly a valve nor 
mally holding back the flow through a conduit 
of a liquid under rather high pressure but adapt 
ed to be opened at selected intervals to permit 5 
the flow of this liquid. 
While this valve is of a type that can be used 

for various purposes, it has been especially de 
Signed for use in connection with the exhausting 
apparatus which withdraws fluids from a steam () 
heating System, the gases being vented and the 
water collected and circulated under pump pres 
sure to cause the suction action in the exhauster. 
AS the Water accumulates in excess of a prede 
termined maximun, the discharge valve is auto- 15 
matically opened and the excessive portion of 
the circulating water is forced out under pump 
preSSure, and usually returned to the steam gen 
erator. 

If this valve is of the single-seating type, the 20 
main movable valve member of the discharge 
valve is usually held closed by the high pressure 
at the supply or inlet side of the valve. It is 
desirable to substantially equalize or balance 
the pressures at the two sides of the movable 25 
valve member before it is opened. According to 
the present invention a smaller or auxiliary valve 
is provided to balance the pressures on the main 
valve, while this smaller valve is also adapted 
to provide a smaller but substantial discharge 30 
of liquid through the valve assembly, this lesser 
discharge often being sufficient to remove the ac 
cumulation and make it unnecessary to open the 
main valve. The assembly comprises a valve 
stem controlled from outside the valve casing by 35 
a float connection. The first movement of the 
stem in a valve-opening direction will open a 
relatively small valve passage in the main valve, 
which cooperates with normally open passages 
in the movable assembly at the high pressure 40 
side of the main valve so that a free discharge 
of water is permitted to the maximum capacity 
of this smaller valve opening. If this flow is not 
sufficient, a further movement of the valve stem 
in the same direction serves to close the nor- 45 
mally open passages in the movable valve assem 
bly so that the still open auxiliary valve passage 
will permit the low pressure from the discharge 
chamber to be established above the main valve, 
whereupon an additional movement of the valve 5) 
stem in this direction will lift the now balanced 
main valve to permit a larger and unrestricted 
discharge of the water through the main valve 
opening. 
The principal object of this invention is to pro- 5.5 

Vide an improved discharge valve of the type 
briefly described hereinabove and disclosed more 
in detail hereinafter. 
Another object is to provide a single-seated 

discharge valve which is normally held shut by 
the pressure differential on its two sides, together 
with means for balancing the differential. When 
the valve is to be opened. 
Another object is to provide, a discharge valve 

of this type comprising an auxiliary valve adapt 
ed to provide a low rate of discharge without 
Opening the main valve. 
Another object is to provide a discharge valve 

comprising a composition disk for finally and ef 
fectively closing the valve, but having metal 
parts which prevent erosion of the composition 
when the flow of liquid is being throttled or re 
stricted. - 

Another object is to provide a valve in which 
the separable elements can be taken apart or 
re-assembled with ordinary tools such as a 
Wrench and Screw diver. 
Another object is to provide a valve in which 

the action is Smooth since there are no large Wol 
umes of Water in rapid motion which are quickly 
accelerated or decelerated. 
Other objects and advantages of this inven 

tion will be more apparent from the following 
detail description of one approved form of ap 
paratus constructed and operating according to 
the principles of this invention. 

In the accompanying drawings: 
Fig. 1 is a central vertical Section through the 

assembled valve, showing the valve in closed po 
Sition. 

Fig. 2 is an elevation, on a Snailler Scale, of an 
exhausting assembly for a heating System, in 
Wolving this improved discharge valve. 

Fig. 3 is a perspective view of the main mov 
able valve assembly. 

Fig. 4 is a perspective view of the inner mov 
able valve assembly (which is housed within the 
assembly shown in Fig. 3). 

Fig. 5 is a transverse. horizontal section taken 
substantially on the line 5-5 of Fig. 1. 

Reference will first be made briefly to Fig. 2 
which illustrates somewhat diagrammatically an 
exhausting mechanism as used in One Well known 
type of heating System. The discharge valve 
Which forms the particular subject matter of 
the present invention is illustarted in elevation 
at A. The tank B receives the returned fluid 
from the heating system, the water accumulating 
in this tank and the non-condensable gases be 
ing vented through pipe provided with check 



2 
valve 2. The motor-driven pump C withdraws 
water from the lower portion of tank B and dis 
charges this Water under pressure through the 
T-fitting 4 into and through the ejector 5 which 
dra WS in fluids (non-condensable gases and con 
densate) through pipe 6 from the heating Sys 
tem, all of the fluids being discharged from the 
ejector through pipes and 8 into the upper 
portion of tank B. The other branch of the T 
fitting 4 connects with the discharge valve. A 
which is connected in the conduit 9, provided 
With check valve 0 and gate-valve and lead 
ing back into the steam generator. Usually valve 
A will be closed so that all of the water dis 
charged from pump C will be forced through the 
ejector as already described. 
When condensate has accumulated in tank B 

above a predetermined level, the float 2, shown 
in dotted lines, will be lifted and through the se 
ries of levers and links 3, 4, 5, 6, 7 and 8 
(or any other equivalent linkage system) will lift 
the valve stem 9 (hereinafter disclosed more in 
detail) and open the valve A so as to discharge 
a portion of the accumulated water under pump 
pressure. Obviously this discharge valve A could 
be used for any other similar purpose. 
The valve A will now be described referring 

more particularly to Figs. 1, 3, 4 and 5. 
The main valve casing 20 is formed with an 

inlet port, 2 leading into the upper relatively 
high-pressure inlet chamber 22, and the Outlet 
port 23 leading from the lower relatively low 
pressure discharge chamber 24. In the form 
here shown the outstanding disk flange 25 at 
the outlet side of the valve is connected by bolts 
25 with a similar flange 27 on the threaded fit 
ting 28 which receives the discharge conduit 9. 
The valve is similarly connected at the inlet side 
With the conduit System which holds the circulat 
ing high-pressure pump Water. 
The high and low-pressure chambers 22 and 

24 are separated by an internal Web 29 formed 
with a vertical valve pasasge 30 in which is fitted 
a small cylindrical bushing 3 formed at its top 
with the rounded annular valve seat 32. The 
annular composition disk 33 is adapted to be 
clamped down against seat 32 in order to cut 
off the flow of Water through the main valve. 
A large opening in the top of casing 20 is 

closed by bonnet 34 which is clamped down in 
any suitable manner against gasket 35. An in 
ner hollow cylindrical guide member 36 is pro 
vided with an outstanding collar 37 which is 
clamped in place between the bonnet 34 and neck 
38 at the upper end of the valve casing. A 
bracket member 39 comprising a split lower col 
lar is clamped by bolt 40 about the upper end 
of bonnet 34 so that this bracket can be ad 
justed to any rotary position with relation to the 
vertical axis of valve stem 9. This stem is 
projects upwardly through an opening in bonnet 
34 and through the packing 4? and is connected 
by a short link 42 with one end of lever 8. 
Lever 8 is pivoted at its opposite end 43 to an 
upwardly extending arm 44 of bracket 39. An 
intermediate portion of lever 8 is connected by 
link 7 with an intermediate portion of lever 6 
pivoted at 45 on the bracket 39. The outer end 
of lever 6 is connected by link f5 with the float 
operated levers. It will be apparent that this 
system of levers is merely shown by way of ex 
ample, the only thing that is essential being 
to provide such levers that the raising and lower 
ing of the float will impart a sufficient vertical 
movement to the operating valve-stem 9. 
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The main longitudinally movable valve assemi 

bly within the upper high-pressure chamber 22 
is shown in perspective in Fig. 3 and in central 
Vertical section in Fig. 1. This comprises in its 
central portion a hollow cylindrical tube 46 hav 
ing an external diameter of substantially the 
same size as the main valve opening in valve 

The lower end of cylinder 46 is par 
tially closed by plate 47 which forms the top of 
a chamber in head 48 adapted to receive and 

A relatively 
Small hollow cylindrical tube. 49 enclosing the 
Small valve passage 59 has a head 5 at its upper 
end resting on plate 47 and extends centrally 
downward through the composition disk 33 and 
also centrally through the plate or washer 52 
which forms the top of a hollow cylindrical guide 
member 53 which extends doWinWardly with a 
fairly close fit within the main valve seat mem 
ber 3f. This guide cylinder 53 is vertically 
slotted at 54 So as to permit a free flow of Water 
through the valve when the valve disk 33 has 
been lifted from the valve seat 32 and the washer 
52 has been lifted far enough to permit the Water 
to flow through the passages 54 in the guide. A 
nut 55 is threaded on the lower end of cylinder 
49 so as to securely clamp the guide member up 
against the composition disk 33 and hold this 
disk in place. A short hollow cylindrical valve 
seat member 56 is renewably fitted within the up 
per end of cylinder 49, the upper end of this 
member Serving as a valve seat to be engaged 
by the auxiliary valve member 57 hereinafter 
described. 

Tightly fitted within the upper end of the main 
cylinder 46 is a head 58 having an internal web 
59 provided with a pair of large passages 60 to 
permit free flow of water therethrough. The 
two sides of the lower portion of stem 9 are 
flattened at 6 so as to fit a central opening in 
the web 59 and thus prevent rotation of head 58 
With relation to the valve stem 9. A pair of 
screws 62 extend through openings 63 in the 
upper end of cylinder 46 and are threaded into 
the head 58 thus preventing rotation of the main 
cylinder 46. It will be understood that the upper 
head portion 64 of cylinder 46 has a fairly close 
sliding fit Within the fixed guide cylinder 36. 
Since the valve stem f 9 is non-rotatably connect 
ed at its upper end with the operating lever Sys 
tem, all of the assembled valve parts are also 
held against rotation although they may move 
vertically with relation to One another. This 
prevents unnecessary grinding action between the 
engaging surfaces. A circumferential series of 
arcuate slots or openings 65 are formed in the 
Outer wall of cylinder 46 closely beneath the head 
58. , 
The inner valve assembly is shown in perspec 

tive in Fig. 4 and in central vertical section in 
Fig. 1. The Small auxiliary valve 57 (which 
cooperates With valve seat 56) is loosely connected 
with the lower end of valve stem 9 by a pin 66 
which extends freely through a slot 67 in the 
stem. This permits the valve to accurately en 
gage the valve seat. Directly above this valve 
an annular slide valve or collar 68 closely en 
gages the inner surface of cylinder 46, this collar 
being connected by a central spider 69 with the 
valve stem - 9 to which it is pinned at 70. The 
large passages 7 between the arms of the Spider 
permit a free flow of liquid past this valve. How 
ever when the collar 68 is raised sufficiently to 
cover the slots 65 the flow of water from without 
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into the large cylinder 43 will be substantially 
cut off. 
When the Valve parts are in the normal closed 

position shown in Fig. 1, water under high or 
pump pressure from charaber 22 will flow into 
cylinder 36 through openings 85 and and will 
also fioW Lip through openings in the head 
member 58 to fill the space 2 in the upper part 
of the valve chamber. in other words, the entire 
upper face of the valve disk 33 will be subject 
to the high pressure at the inlet side of the 
valve, whereas the central bottom portion of this 
disk will be subject only to the low pressure in 
discharge chamber 23, therefore the main valve 

ill be held closely to its seat 32 by this differ 
ence in press re. Tine first lifting movement of 

' the Stein) Will lift the Small wave 5 from its 
seat but will be insufficient to move the annular 
valve 68 up to cover the openings, 85. Conse 
quently there will be a free discharge of Water 
through this Smaller waive and the valve passage 
50. It may he noted that the total area of the 
Valve openings 65, also the total area of the 
Valve openings , are in excess of the opening 
of the Smaller valve passage 5) so that Water 
can be freely disch3rged up to the total capacity 
of this Sinallei valve. Under ordinary condi 
tions this rate of flow inay be ample to discharge 
the necessary annount of water and it, Will be 
unnecessary to lift the inain waive from its seat. 
However, if there has been a large accumulation 
of water the valve stern 83 will be further lifted 
until the valve collar $3 hss cut off the flow of 
water through Openings SE. There Will be no R. 

further flow of water into the large cylinder 46 : 
aside fi'On tine leakage between openings. 65 
and the valve collar 53, and betwean the sliding 
head 64 and the guide tube 36. This leakage is 
easily taken care of by the open auxiliary valve, 
and as a result the lower pressure in the dis 
charge chanber 25 Will soon be established in 
the hollow cylinder is 6 and in the chamber 2 
above the slidable assembly. Consequently this 
low pressure Will be established at both sides of 
the nain valve so that this valve will be sub 
stantially balanced and it will be easy to lift 
the main valve from its Sea. When the valve stem 
9 is further raised so thirt valve collar 68 en 
gages beneath the head 53. The excessive ac 
cumulation of Water can they be quickly dis- : 
charged through the Ilain Valve opening. 

It should be noted that there is a fairly close 
fit between the upper portion of guide sleeve 53 
and the waive-seat 'ing 3 Sp that when the main 
valve is only slightly lifted the greatest, restriction 
to flow will he between these metal parts instead 
of between the valve seat 32 and the composi 
tion disk 33. The composition disk only has to 
close off the leakage between the metal parts 
and consequently there will be little erosion or 
Wear on this composition valve disk. 
A plug 73 incrnally closing an opening leading 

into the upper chamber 72 is available to release 
air fron this channber when the apparatus is 
initially started. Ordinarily this air is readily 
relieved but in those instances where it is not 
the valve may have a chattering action which 
is readily eliminated by loosenir:g the plug 3 
for a Sufigient ength of time to permit the air 
to be released and then tightening it when the 
appearance of water issuing from this opening 
indicates that, the air has been expelled. 
A drain port is is removable from the lower 

portion of the valve casing, aid it will be ap 
parent that the entire interior assembly can be 
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removed by taking off the bonnet 34. The parts 
can be readily taken apart and re-assembled with 
only ordinary tools such as a wrench and screw 
driver. By removing the nut 55, the composition 
disk 33 may be removed and replaced. By re 
moving the screws 62, the head 58 may be with 
drawn, permitting access to the inner valve parts. 

It Will be noted that the action of the valve is 
Smooth at all times since at no time is a large 
Volume of Water in rapid motion quickly acceler 
ated or decelerated. When closing the valve, the 
main valve will first gradually cut down the rate 
of flow and then the auxiliary valve will close SO 
that there is no abrupt stoppage of the water-flow 
and hence no appreciable “water hammer' 
action. 
We claim: 
1. A discharge valve comprising a casing di 

vided by an internal web into a high-pressure 
inlet chamber and a low-pressure outlet cham 
ber, the web being formed with a main valve 
opening connecting the chambers, a main valve 
assembly movable in the high-pressure chamber 
to open or close the valve opening, upper and 
lower auxiliary valve openings in the movable 
assembly through which liquid can foW in Se 
ries, a Second movable valve assembly compris 
ing a valve stern, a valve member on the stem 
adapted to normally close the lower auxiliary 
opening so that there will be no liquid discharge 
and high pressure will be maintained in the 
movable assembly above the main valve, and a 
second valve member on the stem adapted to close 
the upper auxiliary valve opening, so that a 
first upward movement of said stem will open 
the lower auxiliary valve to permit a discharge 
of liquid through the auxiliary openings in Se 
ries, a further upward movement of the stem 
moving the second valve member to close the 
upper auxiliary opening so that the main valve 
is balanced under IoW pressure, and a final up 
ward stem movement causing a portion of the 
second valve assembly to engage and lift the 
main valve assembly to open the main valve. 

2. A discharge valve comprising a casing di 
vided by an internal web into a high-pressure 
inlet chamber and a low-pressure outlet cham 
ber, the Web being formed With a main valve 
opening connecting the chambers, a valve-seat 
at the inlet end of the opening, a main valve 
assembly movably guided in the inlet chamber 
in line with the valve opening, said assembly 
comprising a hollow cylinder of an internal di 
ameter similar to the valve opening and carry 
ing at its inner end a main Valve member adapt 
ed to engage the valve Seat and close the Valve, 
there being a smaller valve-opening through the 
main valve member, there also being openings 
in the side wall of the cylinder of greater total 
area than the Smaller valve-opening, and means 
operable from outside the casing and normally 
closing the smaller valve opening and movable 
for successively opening the Smaller valve, then 
closing the cylinder openings, and then opening 
the main valve. 

3. A discharge valve comprising a casing di 
vided by an internal web into a high-pressure 
inlet chamber and a low-pressure outlet cham 
ber, the web being formed with a main valve 
opening connecting the chambers, a valve-seat 
at the inlet end of the opening, a main valve 
assembly movably guided in the inlet chamber 
in line with the valve opening said assembly com 
prising a hollow cylinder of an internal diam 
eter similar to the valve opening and carrying 



4. 
at its inner end a main valve member adapted 
to engage the valve seat and close the Valve, 
there being a smaller valve-opening through the 
main valve member, there also being openings 
in the side wall of the cylinder of greater total 
area than the Smaller valve-opening, and means 
operable from outside the casing and normally 
closing the Smaller valve opening movable step 
by step in one direction to first open the smaller 
valve to permit a continuous liquid flow up to 
the capacity of the smaller valve, second to close 
the cylinder openings and thus balance the low 
pressure at both sides of the main valve, and 
finally to open the main valve. 

4. A discharge valve comprising a casing di 
vided by an internal web into a high-pressure 
inlet chamber and a low-pressure outlet cham 
ber, the Web being formed With a main valve 
opening connecting the chambers, a valve-seat 
at the inlet end of the opening, a main valve 
member movable in the high-pressure chamber 
to engage the seat and close the valve, a hollow 
cylinder of an internal diameter similar to the 
valve opening and movably guided in the high 
pressure chamber in line with the valve opening 
and carrying the main Valve member at its in 
ner end, there being a smaller auxiliary valve 
opening through the main Valve member, a small 
er movable valve member to close said auxiliary 
opening, a valve-stem operable from outside the 
casing and projecting axially through the hollow 
cylinder, there being openings in the hollow cyl 
inder of greater area, than the auxiliary valve 
Opening, and means on the stem whereby a 
first outward movement of the stem will un- : 
seat the smaller valve and permit a continuous 
free flow through the openings in the cylinder 
and the Smaller valve opening, a further out 
ward movement will close the cylinder openings 
and balance the pressures at the two sides of 
the main valve and a final outward movement 
Wii Open the main valve. 

5. A discharge Valve comprising a casing di 
vided by an internal Web into an upper high 
pressure inlet chamber and a lower low-pressure 
outlet chamber, the web being formed with a 
main vertically extending valve-opening with a 
valve-seat at its upper end, a hollow cylindrical 
guide collar in the upper portion of the inlet 
chamber, a vertically movable valve assembly in 
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the inlet chamber comprising a hollow cylindri 
cal portion guided near its open upper end in 
the collar, a main valve near the lower end of 
the cylinder adapted to engage the valve seat, 
a slotted guide member extending downwardly 
through the main valve opening, a smaller aux 
iliary valve opening formed centrally through 
the main valve member, a valve-stem guided 
through the upper portion of the casing and the 
movable assembly, a valve member carried at 
the lower end of the stem to engage and close 
the auxiliary valve opening, a plurality of open 
ings in the main hollow cylinder, a valve mem 
ber carried by the valve stem and movable 
thereby to close the cylinder-openings, and 
means for connecting the stem and main mov 
able assembly to permit limited relative longi 
tudinal movement but not to permit relative ro 
tation, whereby a minimum upward movement 
of the stem will lift the Small valve from its 
seat to permit a continuous limited flow of fluid 
through the valve assembly, a further upward 
movement of the stem will close the cylinder 
openings, and a maximum upward movement of 
the stem will lift the main valve member from 
its Seat, 

6. A discharge valve comprising a casing di 
vided by an internal web into a high-pressure 
inlet chamber and a low-pressure Outlet cham 
ber, the web being formed With a main valve 
opening connecting the chambers, a main valve 
assembly movable in the high-pressure chamber 
to open or close the valve opening, upper and 
lower auxiliary valve openings in the movable 
assembly through which liquid can flow in Se 
ries, and a second movable assembly having a 
limited vertical movement with respect to the 
main valve assembly and having portions adapt 
ed to cooperate with the auxiliary valve open 
ings so that the lower auxiliary opening will 
normally be closed, a first upward movement 
of the movable assembly opening the lower aux 
iliary Valve opening, a further upward move 
ment closing the upper auxiliary valve opening 
thereby balancing the pressures at the two sides 
of the main Valve, and a final upward movement 
of the second assembly engaging and lifting the 
main valve assembly to open the main valve. 

DAVID N. CROSTHWAIT, JR. 
EVERETT. W. WERS. 


