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22 Claims. 
My present invention relates to a trap, t 

erates upon a liquid under pressure whic 
reason of liberation of gas or vapor, with pres 
sure drop increases liquid flow or, on th er 
hand, reduces liquid flow according asth 
Sure and temperature of the liquid fall or rise. 
As in the case of the struct 

snts, Nos. 2,051,732 and 2. 
uated by the change. 

...tween two or nor orifices in series as affected 

Lansdowne, Pa., assignor, to 
-Waring Company, Philadelphia, 

corporation of Pennsylvania . . . . 
Application November 22, 1940, serial No. 366,540 

2,328,986 

, , s: 

(Cl. 137-103) . . . 

5 
and the interconnection ... proportionin 

10 
by change of phase or change of state of the flow 
medium, either prior to reaching the orifices or 
during passage through the orifices or as back 
pressure, such changes being altered by changes. 
of heat content, pressure or temperature of a 

I single flow medium, by difference in phase or 
state of two or more flow mediums or by variant 
back pressure. . . . . . . . 
The present differs from the older type in that 

the control and discharge orifices are combined into one flow path which consists essentially of 
two or more controllable orifices in series: The 
relative: intermediate pressure as before controls 
the discharge, but insteadi 
through a separate parallel flow path, it con 
trols the flow passing through the intermediate 
chamber along the control flow path itself. 
This is done without materially affecting the in 
termediate chamber pressure for a given flow 
condition by proportionate restriction or enlarge 
ment of the effective opening of both orifices si 
multaneously. Thus with a given back pres. 
the requirements of the control element which 

20 

controlling flow 
25 

30 

depend on the maintenance of proportional flow 
relationship of the orifices to each other are pre 
served, although the actual flow is, caused to vary 
over a wide range in response to pressure fluctua 
condition of the flow medium. 

nepurpose of the invention is to. secure a 
light, inexpensive and highly efficient trap. 
My invention is suited to control of discharge 

and separation of fluid parts having different 
characteristics (such as hot condensate and va por) or different fluids caiquid and gas for ex 
ample) under many conditions, but its 

... widest a 
e from steam. 

: A further purpose: 
trol and hot condensate dis a single flow path through two 

... trollable orifices in series. . . . . 

combine leakage con 

... " further. purpose..is to provide continuous 
leakage of hot condensate through a control com 
partment and through operation of the control 

tion in the intermediate chamber with change in 

pplication in withdrawing hot conden 

discharge passages into 
more con 

through the same chamber...... 

to pass the main discharge of condensate through 
the same-compartment. . . . . . . . 
A further purpose is to provide leakage. Cons 

trolled valved trap openings in series with an 
intermediate control chamber, and interconnec 
tion between the valves, the leakage providing 

like 
movements of both valves together. . 
A further purpose of the invention is to use 

progressive change in phase in the hot conden 
sate to change and limit the effective inlet; and 
outlet areas to and from: a single trap compart 
mentioperating as a control: compartment and 
also as a passage for the main liquid discharge 
flow. . . . '...' ... ' ' , . . . . . . ::... . ' ' ' ' ... ', 'v' ' ' 

A further purpose, is to provide: ai control 
chamber with throttled inlet and throttled out 
let which cause reduction in pressures at each of . 
the throttlings, and to use, the variation in pres 
sure within this chamber, as a basis for enlarg 
ing or reducing a main discharge of condensate 
A further purpose is continuously to drawi off. 

condensate at the same rate or lower than that 
at Which condensate forms and passitithrough, 
a control chamber;:andiito, discharge accumu 
lated excess from the system periodically through 
the same chamber and at the same or higher rate 
than that at which it forms. . . . . 
A further purpose is to provide inlet and out 

let valve. openings, closed by interconnections to 
the extent that opening of the inlet. opensithe 
outlet; and to iuse the interconnectio 
the valves to proportion, the extents of: 
for inlet and outlet, respectively, for flow. . . 
A further purposer is simultaneously to in 

crease and simultaneously diminish the effective 
areas of inlet and of outlet of a trap; compart 

40 

: 45 

55 

decrease of the vapor phase content 
A further purpose is to use aiva 

disc loosely fitting the compartment interior and 

ment, by balancing related valve mechanism top 
erative upon both inlet and outlet areas between pressure drops, an opening pressure-drop across 
the inlet against; a closing pressure-dirop across. 
the outlet, whereby mechanism, controllied: by 
these pressure-dropsis moved to diminish-both 
areas. When the vapor:; phase content increases 
beyond a predetermined limit, and, on the other 
hand, increases both areas: under::corresp3nding 

tilting Cor.turning to close, and open...an outlet, 
the disc being: directly: or indirectly operated 
upon by pressure drop at the inlet, and the outlet. 
A further purpose is to have the inlet to outlet 

area, ratio of effective openings at the inlet and 

operating 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

    

  

  

  

  



2. 
outlet at the combined control and flow chamber 
increase With compound Valve lift in order to 
offset the effect of back pressure increase with 
increased flow. 
A further purpose is to Operate a ball trap out 

let valve by an inlet valve and to control the 
operation by variant pressure in a passage be 
tWeen the Valves. - 
A further purpose is to couple an inlet trap 

closure with an outlet closure so that they will 
act together, both to open at the Same time and 
likewise both to close together, whether the Valves 
be actually joined or connected or not, and 
whether they physically move in the same gen 
eral direction or at the same actual speed or not. 
The invention applies to the methods of opera 

tion as well as to the structure for carrying out 
the methods. . . 

I have elected to illustrate a few only out of 
many possible forms cf my invention, selecting 
forms that are practical and eficient in opera 
tion and which well illustrate the principles in 
Wolved. , 

In the dra Wings: - 
Figure 1 is a longitudinal section of a desirable 

embodiment of the invention. 
2. Figures 1a, 1b and 1c are modified fragments 
of Figure 1. : . . . . . . . 

Figure 2 is a broken detail section of Figure 1 
taken upon the line 2-2 thereof. 

Figure 2d. is a modified fragment of Figure 2. 
Figures 3 to 11 are longitudinal Sections illus 

trating different embodiments of the invention. 
Figures 6a and 9a are fragmentary ViewS COI'- 

responding generally to Figures 6 and 9, i.eSpec 
tively, but showing modifications. 
In the drawings like numerals refer to like 

parts in all figures, the numerals being differently 
primed in some figures, where parts function the 
same in different illustrated embodiments of the 
invention. . . . . . - 

Describing in illustration and not in limitation 
and referring to the drawings: 
In all of the illustrated forms the trap body, 

20 in Figures 1 and 2, includes an intermediate 4 
trap compartment which acts as a control cham 
ber, indicated at 2 in Figure 1, and inlet, and 
outlet compartments 22. and 23 With adequate 
inlet and outlet valve openings. 24 and 25, and 
closure valves 26 and 27 therefor. 
The closures are related, that for the inlet to 

that for the outlet of the same trap So that they 
move together, both opening at the same time 
and both closing at the same time. The Com 
Joined structures performing the valve functions 
may be viewed as compound valves 28. The re 
lated or compound valves are located Within the 
intermediate compartment and close or open ad 
jacent inlet and outlet areas A1 and A2 through 
the valve openings, from the inlet compartment 
and to the outlet compartment, respectively. The 
extents of valve openings progressively Wary the 
actual openings exposed, i. e., the effective inlet 
and outlet flow areas a1 and d2. 
The letter references above, set forth are not 

5 

O 

5 

2,328,986 
carries the related valve elements. The ratio be 
tween the d1 and a2 areas, the pressure relations 
of the condensate before reaching the trap and 
of the outlet into which discharge takes place 
and the condition of the condensate With respect 
to temperature as it reaches the trap, coopera 
tively determine the pressure within the trap 
compartment and I use the pressure-drops upon 
the closure areas A1 and A2 automatically to con 
trol the operation of the valve. 
From a condition of balance, the compound 

valve shifts or not, assuming it free to shift in 
both directions, according to the direction of 
change of vapor content in the condensate, and 
the condition of balance may be expressed alge 
braically by the relation 

3 5 

40. 

5 s 

60 

(35 
upon the drawings but are used for purposes, of 
theoretical discussion. Or explanation. 

a1 and a2 correspond to the effective inlet and 
outlet areas respectively of opening to and from 
the trap compartment from and to the inlet and 
outlet compartments, that is, the actual opening 
provided by the movements of the valve elements. 
a1 and a2 are varied in the same direction, i.e., 
both opening concurrently and closing concur 
rently, by movement of the compound valve which 

70 

75 

(P1-Pa.) Allis C(P2-P3)Al2 
Where C is a Constant determined by characteris 
tics of the compound valve, P1, P2, and P3 are 
pressures respectively within the inlet, intermedi 
ate or control and outlet compartments and Al 
and A2, are the effective areas presented by the 
compound valve to the inlet and outlet pressure 
drops (P1-P2) and (P2-P3) respectively. 
The ratio of the effective areas A1 and A2 and 

the design constant C determine the ratio of P2 
to P1 for balance of the compound valve member 
in the case of normal Operation where P3-0. 
The constant C may be predetermined at will 

in Figures 1 and 3 and will be unity in Figures 4 
to 10. 
While the function of the compound valve is 

automatically to vary the magnitudes of the in 
let and outlet areas a1 and a2 in order corre 
spondingly to vary the discharge through the 
trap by the condition of the condensate with re 
Spect to temperature, the compound valve also 
must control the a2/01 ratio in that this ratio 
indirectly controls the operation of the valve, 
whether the valve be open, closed, or in an inter 
niediate position. 

Preferably the a2/a1 ratio is made greater when 
the valve is closed than when the valve is open, 
because of an effect of back pressure, present 
when the valve is open and usually absent when 
the valve is closed. This assumes that the back 
pressure is determined by the discharge through 
the valve. 
The d2/di ratio and the back pressure are both 

factors in determining the pressure P2 within the 
intermediate compartment. . 

I provide an a 2 outlet leakage opening, in Fig 
lure 1, 29 large enough so that when the valve 
is closed this leakage prevents the intermediate 
preSSure With incipient opening of the valve from 
mounting too high for Cpening operation of the 
Valve when the condensate temperature falls to 
the point at which the valve is intended to open. 
Either an inlet leakage opening 30 is provided, 
Open. Whether the inlet valve be open or not or 
partial opening of the inlet valve is used to pro 
vide inlet leakage. The leakage may be between 
the valve and its seat as in most of the figures, 
through the valve as in Figure 1a, or through a 
fixed member as in Figure 1b or all of these. 
The opening between the intermediate and the 

outlet compartments when the compound valve 
is in its closed position is intended to comprise 
any Suitable small leakage opening between these 
compartments. For example, this outlet leakage 
Inay take place between the outlet valve seat and 
the Valve cloSure as in Figures 1, 3 and 4. (Which 
may be extended to other forms), through sta 
tionary wall structure of the body as in Figure 1b, 

  



1c and 2a, or through the valve structure-as-in 
Figures 1a and 5... . . . . . . . . . . . . . 
E. d1 and d2 be the leverages upon which the 

... Way 

pressure be considered as zero, the pressure P2 in 
the intermediate chamber for balance-at-say 
100 pounds pressure per square inch can be found 
by the formula . . :... " 

1Xd)+(AXd) 

proximatel - . . . . . . . ... . . . . ." , , , 

It has,also been found advantageous to use re 
lations of openings for Aland A2, having perime 
ters in the ratio of approximately 1% to il 
inlet and outlet openings.respectively. . . . . . . . 

Openings need not be round but may be rec 
tangular: or any other conceivable shape or sec: , 
tion. . . . . '...; 

... The compound valve. structure 28 may bein- --- 
tegral or rigid: or movable, one part with respect 

...to another. It may be composite, and of any of 
many different forms. In every case, however, 
the compound valve is adapted to balance be 
tween a pressure-drop at the inlet to the inter 

one area of the valve, and a pressure-drop at the 
outlet of the intermediate, compartment upon a 
different area of the valve... . . . . . . . . . 
In every case the pressure-drop between the 

inlet; and intermediate... compartment tends: to 
open: the compound valve and the pressure-drop. 

' areas: A1, and A2 operates and the back 

I prefer at present to have this equal 87 lbs. ap- carianapenagesorhuge face of the 
inletivalve seat 5? is so shaped as to increase the 

mediate; (control): compartment, exerted upon 

2,328,986. 3 
tween them. They are interrelated in that the 
outlet valve-here a pivot plate-is lifted 
(opened) by the inlet valve 

Neither inlet nor outlet valve wholly closes in: 
the sense that flow cannot take place. Leakage 

...elsewhere. 

fo seat it comprises a sloping valve-engaging face 

is provided. (one way or another, as discussed 
. The inletivalve 26 is flanged at 48 to present 
a shoulder. 49 to the flowing-condensate. It 

opening progressively as the valve flange is lifted. 
in the best shape, which I have found for the 
52. The “slope” though desirably uniform need. 
not be uniform; i.e. the section needs not be ostraight...It need not be a taper, as distinguished, 
or example, from a-cupped or crowned cross sec 
AYA.S.A. - - - ctical construction it is. 

nnecting walls, 53 and 
The-outle lever valve 27 is inith form. of a 

plate 55 which tilts upon any suitable fulcrum, 
illustrated as pin 56 sup 
The plate rests (that is, as 

I pressure within the contr 

'd by the disc 38. 
held down by the 

chamber) at its end 
opposite the fulcrum upon the upper surface of 

30 

tight enough so as not to work loose. 
between the intermediate compartment and the 
outlet tends to close the compound valve, so that 
when the valve is closed this latter pressure drop 
pressing upon the outlet valve effective area must 
be operating to hold the valve in its closed posi 
tion against an oppositely acting pressure-drop .. 

: between the inlet and intermediate compartment, 
pressing upon the outlet valve effective area. . . . 
In all of the forms the direction of condensate 

flow is shown by arrows. "...,' 
In general, the form of Figures 18. 

the illustrations of the two patents above.i. 
at 32 and 33 to provide for pipe connections and 
also for the inlet and outlet compartments and 
is laterally, recessed and internally-threaded at: 
34 for a threaded cap 35. . . 

sages 36 and 3 adjacent their seats are formed 
in a disc 33 which is held within the recess and 
is sealed against a desirably metal gasket, 39, per 
missibly copper, by axial pressure of a skirt. 49 
formed upon the inner end of the c 
is set in its angular positions bypi 
openings in the disc and body. The body is bored 
at 42, and 43 in line with the inlet, and outlet 
valve openings. The gasket is apertured, corre 
spondingly at 44 and 45 - : * > . . . . . . . . . 

The cap is bored at 46.l. 
is counterbored at 47, the space within the bore 
and counterbore together comprising, the inter 
mediate, or control chamber 21. All parts of this 
chamber are sufficiently in free communication, 

effective si - - - - - - - - - 

which both leakage and main condensate dis 
chargetflows take place. The discharge rate is 
controlled by the variant, conditi 
chamber or compartment; 
The composite or compound - 

inlet. Y and the outlet valve, 27. Here the 
two parts are separate, with an adjustment bes. 

s 4; WE vided in various ways, by lifting of the valves, 

the stock 3 is longitudinally bored and threaded v. 

55 

5 lines, 58. "... - 

an-adjusting screw:57, which is threaded into the 
body of the inlet valve appendage...It's must be 

- to work loose. One form 
of securing this is to squeeze the sides of the 
appendage (as a nut) in along several opposite 

... Where the top of the screw.57 is plane-as 
shown the inlet valve cants slightly as it opens, 
thus maintaining the plane: top 57 of the screw. 
in contact with the plane under surface of the 

40 ; : .. 

The outlet valve-seat is formed as a sleeve Sup 
ported in-disc 38 but lifted above it. . . . . . 

plate:27. 

... The outlet path must be open at all times to 
prevent undue accumulation of pressure in the 
control chamber. . . . . 

The two valves together are intended to per 
to constant leakage through the intermediate 

or control chamber and the adjustment available 
- " " to by screw.5 is set so that the outlet valve plate 

For convenience the inlet and outlet valve pas 55 is slightly tilted (open) or there is otherwise 
slight outlet leakage event when the inlet: valve 
member is closed; making it impossible for the 
outlet valve to close at any time. The inlet valve 
is opened by pressure. . . . 
The leakage for inlet or outlet may be pro 

in Figures: 1, 2, 3- and 4. The outlet leakage 
point resulting from lifting of the inlet valve is 

60 
eaving the skirt 40, and 

65 

another, for the space to constitute 
ingle intermediate chamber through 

shown at 29. There are also shown inlet leak 
age through the valve at 59 in Figure 1a, out 
let leakage through one of the valve parts at . 
592 in Figure 2a and outlet leakage through the 
body at 593 in Figure 15 and at 594 in Figure 1c. 
The outlet valve plate is made enough smaller 

than the 'cylindrical wall counterbore within 
which the valve tilts so as to maintain the space 
above the dise or plate, and the space below this 
plate effectively as one-flow compartment at the 

70 
within this ". 

valve combines the 
in place.'; iii. s. 

same pressure, and to maintain control of the 
valve operation by the pressure within the same 
(control) compartment -21 through which leak 
age and main discharge flow of condensate take 
Longitudinal bores: 602 and Gt connect the in- , 

    

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  



4. 
let and outlet valve openings with the inlet COIn 
partments, respectively, and form parts of the 
latter. . . . . . . . . . . . . . - . ... -- - - - 
The form of Figures 1 and 2 is particularly 

fortunate in that by it a desirable proportion 
between the inlet and discharge. openings easily 
may be maintained as the coupling valves lift. 
But for some type of throttling inlet control 

the inlet opening would be greatly excessive com 
pared with the outlet opening, since the valve 
tilts about the pin (beyond the edge of the out 
let valve) as a fulcrum and the vertical lift of 
the plate. Would be much greater for the inlet 
than that for the outlet. This would result cor 
respondingly in excessive pressure in the control 
chamber and would also much-reduce the capac 
ity of the trap. ". . . . . . . . . . 
... In the valve in Figures 1 and 2 the extent of 
the slope or cupping of the valve seat can be: 
chosen to give just the right amount of actual 

5 

0. 

inlet valve opening for the intended lift at that 
position, with the result that the proportion de 
sired between inlet and outlet openings can be 
inaintained and tie adjustment between the in 
let valve and the disc permit nice adjustment of . 
the outlet opening as compared with the inlet 
Opening, either initially or at any subsequent 
part of the Valve operation. r 
Continuous leakage of condensate can be ac 

commodated by partial lifting of the inlet valve 
where leakage grooves or apertures are objec 
tionable. 

30 

2,328,986 
closure when the control chamber pressure over 
comes the inlet and back pressure. 
The function of the dished, sloped or tapered 

valve seat is to maintain the desired propor 
tionality of opening of the two orifices, inlet 
and outlet. Consequently the extent of dishing, 
cupping, sloping or tapering, both in the thick 
ness of the seat and the lateral extent of flare 
may be used to affect the proportionality of the 
opening of the two orifices. The lift of the inlet 
Valve also, of course, lifts the outlet valve in 
all of the forms except in that of Figure 5. 
The pressure in the control chamber can be 

maintained as nearly constant but the back pres 
Sure varies over a Wide range due to Widely 
Variant, conditions of flow. 

It is desirable to maintain substantially the 
Saile control temperature and pressure notwith 
standing wide differences in opening of inlet and 
Outlet Valves and to accommodate widely 
divergent rates of condensate flow. 

ASSuining normal control chamber pressure 
and that momentarily the inlet valve has closed 
as far as it is intended to close, the outlet valve 
Will still be slightly open in order to avoid danger 
that inlet flow. Will lift the control chamber pres 
sure so high as to prevent opening of the out 
let Valve. - 

Let us assume that condensate has backed up 
on the inlet side, that is at the left in Figure 1, 

, and that the connecting pipe is full of con 

The conditions determining flow of condensate 
through the chamber to discharge-as dis 
tinguished from mere leakage through-are that 
pressure upon the inlet valve from below tend 
ing to lift the inlet valve and acting for that 
purpose upon a leverage fulcruming at the pin 
56, plus back pressure upon the under side of 
the valve plate, overcome control chamber pres 
Sure upon the inlet valve fulcruming at the pin 
plus control chamber pressure upon the outlet 
Waive again fulcruming at the pin. As soon as 
this condition is reached the inlet valve is lifted, 
opening the outiet valve also for flow of con 
densate through chamber 2 and this flow is 

3 5 

densate for a considerable distance. During 
normal use this condensate will be very hot close 
to the trap, and at the trap will closely approach 
Stean temperature. It Will be under steam 
pressure. 

40 

4. 5 

continued until increasing temperature, and 
vapor pressure of the condensate cause the forces 
acting upon the individual valves from within 
the control chamber to overcome the inlet and 
back pressure upon the valves so as to force the 
compound valve toward effective closed position. 
Flow-as distinguished from leakage-will 

take place in many instances over long periods 
of time, the flow fluctuating, increasing during 
the time of delivery of larger quantities of con 
densate from the steam system and reducing 
during times when there is but little condensate 
accumulation. 
As distinguished from the situation in my 

previous patents, there are here definite valves 
upon which the inlet pressure and back pres 
sure act, one at the inlet and the others at the 
outlet to tend to open both valves. Moreover 
the definite valves are coupled together in most 
of the forms so that the inlet, and back pressure 
are combined so that pressure on each tends 
to open both valves; and the control chamber 
pressure at the two valves resists the opening 
pressure of each and, because they are coupled, 
tends to close both valves. With changing con 
trol, chamber, pressure: the valves move to open 
farther when the inlet and back pressure over 
come. the control pressure, and move toward 

5 5 
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70 
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Constant leakage of hot condensate through 
the intermediate control chamber 2 and out . 
the outlet maintain the temperature-and pres 
Sure-within the control chamber 2, both above 
and below the valve plate at nearly steam tem 
perature and pressure and as soon as these 
(temperature and pressure) lower much from 
the predetermined operating temperature and 
pressure for this chamber the reduction of pres 
Sure upon the inlet and outlet valves will result 
in both opening or opening further, with dis-, 
Charge of condensate until the pressure in this 
control chamber (due to the higher temperature 
Of the hotter condensate now flowing) causes 
both valves to close or partially close. There 
is no Substantial difference in pressure above 
and below the valve plate. 
As flow starts or increases through the flow 

chamber the inlet pressure remains substan-- 
tially unchanged and the chamber pressure al 
ters but little but the back pressure due to dis 
charge from the outlet rises considerably and 
may rise as much as 20 to 30% of line pressure. 
It has been found that with a construction such 
as that of Figures 1 and 2, with back pressure 
Zero at the Start, the chamber pressure will be 

I approximately 87% of the inlet pressure, for bal 
ance but that with condensate flow and a back 
pressure built up by that flow the closing differ 
ential pressure at the outlet is reduced by the 
higher back pressure; with the result that the 
chamber pressure necessary for balance is in 
creased. 
To put this in another way, this means that 

the valves then will not close until discharge 
through the chamber has brought into the cham 
bert high temperature - condensate in quantity 
Sufficient to raise the pressure in the control 
chamber, . . . . 
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. . As in the case of the traps of my two patents 

it is necessary toi discharge at as nearly steam 
temperature as possible. With opening of the 
combined valve the pressure in the control cham 
ber, increases progressively, as the itemperature 
of the inlet increases, reaching equilibrium be-, 

... foresteam reaches the valve. ; . . . . . . . . 
The forms of Figures 3 to 9 are 

... and are intended to illustrate.the 
diagrammatic 
wide range of 

application of the invention. . . . - ... . . . . 
... : In Figure, 3, the compound or composite. Wave 

G2 is shown within intermediate (control):.com 
partment 63. The lever. 64 carries inlet and out 
let valve elements 65 and 66 at opposite ends of 

: 0 W . . . . 8 ' '...' 3: ... 's ' . . . . .38 '•' ...' ... 

connected at 8 with the discharge. . . . . 

5 
large-discharge conical valves 06 and iO7 con 
nected adjustably by a stem C8 threaded into 
one of the valves are pivoted at 09 to a lever 
if Oswhich turns about a pin ff?. At the oppo 

5 site end of the ever a piston rod 2 is pivoted 
at 3 and carries at its opposite end a piston 
f4. Between the piston and the walls, of a cyl-. 

inder 15, leakage...isprovided. Trap inlet is 
through threaded passage 6 with outlet through 
threaded discharge T. The cylinder is freely 

The construction is diagrammatic but is shown 
as built up through a fitting having a transverse 

; bore at 9 to provide the control chamber and a 
the lever. It pivots about a supporting pin; 67 lis piston bore. The bores are closed by plugs. 29, 
which is vertically adjustable by screwing the f2 and 22. : ... . . . . . . . . . . . . . 
thread 68 of the pin into the casing 69 and is held Cold condensate will flow.freely through both 
by lock nut 70. The cover 7 f is threaded orithe valves. Particularly is this true because the dis 

... pin 67. The casing 69 is closed by threaded charge area of the outlet valve is larger than 
plugs 72, 13 and connections are made by pipes 20 theinlet area of the inlet valve. There is also is and 75. 

In this case for op ening movement one valve 
moves down and the other up, considered as di rections on the drawing, but both open concur 
rently. Likewise both move toward closure con 
currently. Neither will wholly close unless there 
ibe'; other, means of leakage than through the 

lve. :. . . . . . ". . . . . . . . . . . 
As will be seen lifting the lever will relatively 
crease, the control leakage and lowering the 

Iever Will re 
age. '.' *... . . . 

In the form shown in Figure 4 the valves 78 and 
79 fit against seats; 80 and 81 and are carried rigidly by a yoke 82. They move in straight line: 
direction. The extent of movement again is very 
small. Adjustment of the valves so that they 
will seat substantially together, but so that outlet 
flow cannot be stopped is provided by threaded 
stem 83 screwed into arm 84 of the yoke and 
locked in position by nut 85. Plugs 86 and 87 close 
the ends of a casing 88 and the inlet is provided 
by pipe 89. ... . . . . . . . . . . 

: In all of the forms previously described there has been some mechanical interlinkage between inlet and outlet valves. Inigure it is the forced . 
to opening of the outlet valve by the opening of the 
inlet valve and the necessity for the inlet valve 
to move toward closure before the outlet valve can so move. In Figure 3 it is the common lever, 

... support moving the valves in opposite directions. 
... In Figure: 4 it is the yoke support moving the 

valves in the same direction. . . . . . . . . . 
In Figure 5 however the valve parts are me 

g chanically independent the coaction: batween 
* them being due to depehdence upon the pressure 
within the control chamber. . . . . . gig. 
The casing 90 bounds the contro ulti-uta . 

twithin which is intermediate compartment 9?. 

passes through pipe 93. The inlet valve: 94 is 
pressed toward its seat'95 by a compression 

: 96 held against collapse by a stern,97: Leakage. 
takes place normally through this valve bypas 
ge 98. ... : . . . . ; -: *::::, . .'; ' "... 

Outletivalve'99 is pre . .'': rar'..., , ; , , 3d : I. 

by the pressure in the control compartment. 
The tension spring of constantly pulls against 

.. threaded into the casing and locked: 
... The covers fe5 protect against leakag 

In Figure 6: rigidly-connected small, 

latively decrease the control leak 

55. In the 

Inlet takes place through pipes; and oute 
Spring 

pressed against its seat foe. 

this pressure and tends to pull the valve away. 

leakage from the control chamber past the pis 
This condition of free discharge of condensate 

through the valves will continue until such time. 
as the rising temperature of condensate reaching 
the trap causes the hot condensate or steam to 
flash as it enters the control chamber, bringing 
Ipressure on the piston 4 in the cylinder at that 
'end of the lever opposite to the valve. The pis 
tons Will, then draw the valves towards closure. 
They will Stay in partly closed position most of 

Ireakage is provided past the piston. It is ide 
'Sirable to have leakage past both valves in order. 
that they may be never, wholly closed. Its will 
-be: noted that in this view; as also in Figures 9 
and, 10, there will be double leakage. For this 
areason these constructions, are suited to uses 
-Where there is a considerable quantity of average 

40's 
: a substantially continuous leakage discharge is 
to be handled having a volume in excess of the 
anount of leakage past the piston. . . . . . 
In Figure 6a, the Construction correspondsgen 

erally with that in Figure6 except that the second 
isleakage is stopped by using: a diaphragm if 4 on 
odd 2 instead of the piston 14. The port. 8 ' . 

is thus rendered substantially without utility, but 
Inay be used. The diaphragms willie in a plane. 
if the inner Surface of the trap adjacent the bore 
15 befaced to accommodate it: The diaphragm 

is retained by any suitable means, not shown and 
its resilience against transverse distortion assists 

43 

in return to initial-position. . . . . . . . . . 
W the form of Figure 7 three tapered valves. 
23, 24 and 25 are shown within a casing 26. 
The Valves moye, toward or against seats 27, 28,129 in fixed partitions in the casing. 

ddition to the inlet 30 intermediate con Ecompartment 31, and discharge compart-i. 
32 there is a supplemental counter-bal 
compartment i33 which, however, is in 

no sense a leakage compartment. The supple 
mental compartment is closed by a plug. 34. . . 
The valves. 23 and 24 need never close. In 

gone Way or another passage is supplied to permit 
continued-leakage throughto, the discharge com 

* partment. The stem 35 rigidly connecting the 
Several Valves is hollow forming a through pas 

70. Sage:36. So as to ensure pressure in the counter 
... 'balancing “compartment. 33: equal to inlet pres 

Sure. . . . ... ." . - 

in order to avoid awkwardness of expressioon 
and make it possible to cover in the same claims 

from its seat. Leakage takes place through a 
passage 62 in this valve. Both springs arean 

...chored at the rear to the casing by screws: 03 
inuts 04. 

$75. and in simple:language valves which never close 

Sate flow and are suited best to use where : - 

  

  

  



6 
wholly and allow leakage to take place between 
the valves and what would be their seats if they 
fully closed, and also valves which fully close 
against seats and provide no leakage between 
valve and seat but provide leakage through 
grooves in the seats or valves, or by separate open 
ings in the walls (as in Figures lb and 1C) or 
through the body of the valve itself (as in Figures 

- a and 5), I have referred to “providing flow 
through the intermediate compartment, whether 
the valves be in open or closed position' and other 
language regarding the closing of the valve. 

It is intended to cover in the claims cases such 
as in Figure 1 where the valve has a seat toward 
which it approaches but which it never reaches, 
considering the closed position of the Valves as 

5 
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that position where it shuts off fluid flow to 
the fullest intended extent. In other words; the 
closure of the valve is the movement of the valve 
as far as it is intended to move for constriction 
of flow even if it does not close entirely. The 
Valve may or may not rely upon other leakage 
provision than its own opening for the constant 
flow through the intermediate compartment. 

In starting cold condensate will flow through , 
the tubular stem to the chamber or compart 
ment 33 at the lower end of the trap and will 
bring pressure upon-the projected cross-sectional 
area of the lower valve, opening the inlet and 
outlet valves for free discharge flow because of 
the low chamber pressure between the two upper 
valves. This discharge is facilitated by the fact 
that the outlet valve is larger than theinlet valve 
and will allow discharge of cold water through it 
freely. When the condensate discharge becomes 
sufficiently hot, flashing of the hot condensate. 
takes place past the inlet valve. This builds up 
the pressure in the chamber or compartment 3 
and causes the valve to move toward closure, the 
same as in the other forms of trap. The bottom 
valve operates to make the chamber 33 a coun 
terbalancing chamber. . . . . . . . . . 

It will be noted that no second leakage is here 
provided, the leakage through the casing or valve 
or at the valve being sufficient. . . - 

In Figure 8 the condition is much the same as 
in Figure except that the pressure available in 
the balancing or counterbalancing chamber 
against the lowest valve is not the inlet pressure, 
of say 100 lbs., as in Figure 7, but is the pressure 
(say 87 lbs.) of the control chamber 31, because 
the passage 36' does not passentirely through 
the stem in Figure 8 but starts at an opening 37 
within the control compartment 3 and not from 
the end of the stem where it would receive the 
inlet pressure. . . . . . . . . . . - - - 

Figure 9 represents a reversal in part of the 
structure of Figure 6, but lacks a lever connection. 
In it the small inlet and larger outlet valves 38 
and 39 are rigidly connected by an adjustable. 
stem 40 and close, as nearly as they are intended 
to close, at different points toward or against 
taper seats at 4f and 42. The outlet valve car 
ries a cylinder'? 43 into which leakage takes place 
through a continuously open passage f44. A 
fixed piston f 45 is rigidly, positioned within the 
casing fa6 but is capable of adjustment in it by 
threaded stem 47 locked in adjusted position by 
nut 48. 
The control chamber 149 lies between the seats 
if and f42 in the space located longitudinally 
betWen inlet and outlet Valves. 
Leakage takes place continuously along two 

paths from inlet to outlet. There is also free dis 
charge flow -as distinguished from leakage 

20 

5 occupies the position of piston 3. . . . . . . . 
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through the two valves until the temperature of 
condensate-for example-gets high enough for 
flashing to take place. . 
The cylinder and piston act as a dash pottend 

ing to offset rapid movement of the valve, and, 
as the pressure rises in cylinder 43, the cylinder 
is pushed away from the piston E45, tending to 
close the valves. . . . . . . . - r 

In Figure 9a, the cylinder is displaced by a bel 
lows 43 of resilient material, One end of which 
is secured to the outlet valve. Both ends are 
closed except as passage 44 opens into the 
bellows. . . 
The end $32 pushes against a stop 45 which 

The diaphragm of Figure 6a and the bellcWS 
of Figure 9a, are therefore for this purpose alter 
natives for the piston and cylinder of Figures 6 
and 9. . . . . . . . . . . . . * ... I 

Flashing not only increases pressure between 
the valves but increases pressure within the cyl 

2 5 

6. 

3 i 

49 
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(O. 
. . In Figure 11 a form is shown bearing consider 
able resemblance to the form of Figures 1 and 2. 

70 
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5. When cold and until it gets: very hot. 

inder 3. . . . . . . . . 
In Figure 10 the casing 5 contains a valve Seat 

-at 5 against which rests the outside (Valve) Sur 
face of a truncated cone shell. 52 forming a Valve 
between the outside of the shell and the inside 
sof the valve seat 5 at 53. The shell forms in 
let valve seat f 54 and outlet valve seat 55 for 
fixed valve elements 56 and 57. The fixed 
waives are carried by a stem 58 which is threaded 
at 59 into a bar S. The stem is locked by nut 

The bar 60 is rigid with the casing 50. 
The shell therefore has three valve contacts, an 
outside valve contact at 5, and inside Valve 
contacts at 54 and 55. As in the other forms 

- thereisintended to be leakage through the casing 
sat all times and this may take place past the out 
side of the shell and through the control chamber 
62 whether: between the valves and their seats 

or through the shell or valve body, a illustrated in 
other forms. . . . . . 
- In operation leakage takes place also between 
the outside valve and its truncated cone seat. 
Condensate, for example, passes through freely . 

As the tem 
perature of the condensate gets sufficiently hot 
so that vaporization takes place Within the COn 
trol chamber the capacity of the Outlet larger. 
valve, to discharge as fast as the inlet valve ad 
mits is reduced progressively. Acting on the pro 
jected area, inside the truncated cone the result 
ing pressure within chamber 62 presses the cone 
toward closure. Cf. all three, WallWe OpeningS. AS 

...in the other forms the trap normally operates 
with the valves slightly open, allowing condensate 
to pass through at nearly steam temperature and 
fluctuating in rate of discharge as condensate 
approaches the trap in larger volume, and thus 
at slightly lower temperature, or in less volume 
at nearly steam temperature. . . . . 

The fluid-let us assume that it is condensate 
comes into the compartment 22 through a trap 
connection 32 and passes through an inlet Open 
ing controlled by valve 26' into control compart 
ment 2 f. 
20' . 

This compartment is closed by a plug 

As the valve 26 moves, the outlet ball valve 27' 
is shifted by the head of an adjusting screw 57. 
so as to permit passage of discharge flow through 
outlet valve 25 into outlet compartment 23, 
whence it passes to discharge through the thread 
ed connection33. . . , is Inlet and outlet leakages are provided in this 

  



form-as in the forms: 
6-10, in any suitable 
already described. 

5 

or concave as desired to properly proportion the 
increasing inlet flow to the outlet flow. The ball 
olling to expose the outlet is equivalent to an 10 

2. Leakage through the trap takes place all the 
time and cold or cooler condensate wi wi. through freely, the outlet leakage providing for a 
faster rate for discharge than is permitted by the 
inlet leakage. Likewise, the outlet flow, provided 
when discharge in quantity is taking plac 
through the leakage and control chamber 2f", is 
larger than the inlet, provided under-like condi 
tions. When the temperature of the condensate. . . 
auses flashing in the chamber 21 the vaporiza-. 

tion due to the flashing progressively slows down 
the discharge rate. The temperature and pres 
sure in the control compartment both increase, 
the temperature approaching steam temperature : 

... as the temperature of the condensate at the inlet 
valve approaches steam temperature. . . . . . . . 
: It will be evident that the two orifices in series 
contemplated in this application include any ap 
erture opening, hole, tube, etc., having an inlet. 
and an outlet and an intermediate portion having 

2 
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pressure between that at the inlet and that at :35 
the outlet, the inlet corresponding to the first 
orifice and the outlet corresponding to the second. 
orifice. . . . . . . . . . . . . ... . . . . - - - - 
It will be evident that the varying pressures at 

points: between the inlet and outlet may be uti- 40 
lized accordingly to open and close inlet and out 
let valves by any of a variety of possible means, 
varying from the rigid coupling of Figures, 4, 7. 
and 8 through movable directly connected cou 
pling, as in Figure 3, and cooperative control, one 
over the other by position, as in Figures 1, 2 and 
'10, to wholly separate and distinct valves related 
in their opening and closing movements through . 
the pressure at the intermediate poin air. 
ure 5. . . . . . . . . . . . . . . 

5. In each of the forms when the inlet. 
closures are in closed positions there is flow inev 
ertheless through the control chamber, whether 
that flow takes place through deliberate failure 
to close the valves tightly, through grooves in 5 

: the Svalve faces or in the valve seats, through 
passages independent of the valves and their 
seats such as in Figures 1a, 1b and 1c at 59,593 
and 594" or otherwise, and language referring to 

orifices is therefore to mean completing the clos 
ing movement and not to negative leakages re 
maining as where a valve does not fully "r 

it even if capable of shutting off flow.com 
letely against such a seat... Because of the ob 
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tions and modifications to meet individual whim 

... Having thus described my invention wh 
and desire to secure by Letters Pat 

Il flow into oth - - - - - 
against its pressure and continuous leakage 

chamber and out from it ev 
20 are otherwise closed. . . 2. A trap having spaced inlet and outlet ori 

45 

valves are in closed position. 
closing of the valves or of the closures of the C. 

the orifi 

7 
or particular need will doubtless become evident 
to others skilled in the art, to obtain all or part 
of the benefits of my invention without copying 
the structure shown, and I, therefore, claim all 
such in so far as they fall within the reasonable 
spirit and scope of my invention. . . . . . 

what I 
claim as new 

1. A trap having spaced inlet and outletori 
fices and an intermediate control chamber lo 
cated between the orifices and through which 
main discharge takes place, pressure operated 
closures for both orifices, both opening inwardly, 
into the intermediate control - chamber and 

means for permitting continuous flow into the 
en when the closures 

fices and an intermediate control chamber lo 
cated between the orifices and: through which main discharge takes place, pressure operated 
closures for nearly closing both orifices, both 
opening inwardly into the intermediate. cham 
ber against its pressure and the outlet being 
always open, and a connection between the clo 
sures whereby the closures move in opening di 
rection together and in closing direction to 
gether. . . . . . . . . . . . . . . . 

3. In a trap, a body having inlet and outlet, 
compartments, an intermediate control compart 
ment, valve openings between the respective in 
let and outlet compartments and the interme 
diate compartment and valves in the openings 
opening into the intermediate compartment. 
in which the valves are coupled to open 
together and to close together and the valves are 
opened by the combined inlet pressure upon the 
inlet valve and back pressure upon the outlet. 
valve and are closed by the preponderance over . 
these of the pressure within the intermediate 
compartment upon both valves and means for 
providing fiow through the intermediate com 
partment whether the valves be in open or closed 
position. ... . . . . . .'; ... : 

'4. In a steam trap, a trap having a body and 
openings in series therein for inlet and outlet 

50 flow to an intermediate control compartment to 
and through which the main discharge flow 
passes, a pressure operated valve for each of the 
openings, and connections between the inlet 
valve and the outlet valve whereby the lifting 
of the inlet valve proportionately lifts the outlet 
valve, and means for providing continuous flow 
through the control compa, rtment even when the 

5. A steam trap having spaced inlet and out 
let orifices and, an intermediate control chamber 
through which condensate is adapted to pass from 
a steam system at steam pressure through thein 
termediate chamber where it is at lower pressure and to discharge, and separate means for sub 
stantially closing the orifices, the opening of 
intermediate chamber, both means being re 
sponsive to pressure in the intermediate chamber 
and means for providing flow through the control 
chamber even when the closures of the orifices 
are in closed position, whereby fluctuations in 

- pressure in the intermediate chamber become 
effective for movement of both closure means to 
Ward Opening when the intermediate pressure 

s being opposed by the pressure in the 

      

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

      

  

  

  

  



lowers and toward closure when the intermedi 
ate pressure: rises. . . . . . . . . . 

6. A control element for the discharge of con 
densate from steam providing a plurality of sep 
arate orifices in series and an intermediate 
pressure control chamber through. Which the 
entire flow passes, means for effectively closing 
the orifices, and means for providing flow 
through the control chamber whether the clo 
sures be in closed position, or not, the flow being 
controlled by the pressure within the interme 
diate chamber and its relation to the inlet and 
discharge back pressures, to open both closures 

... or to close both closures. . 
7. A trap having two Spaced. Orifices and an 

intermediate pressure control chamber through 
which entire discharge takes place and Valves 
closing the two orifices, the Valves, being Con 
nected, both to open together for inlet flow into 
the chamber and both to close, together, the 
valves being controlled in their movement by 
varying the pressure in the chamber, and Eneans 
for providing continuous flow through the con 

strol - chamber even when the closures are in 
closed position. . . . . . . 

8. A steam trap having Spaced orifices, and 
an intermediate pressure control chamber for 
main discharge and interconnected closures for 
the orifices, both opening into the intermediate 
chamber and both controlled in movement by 
the pressure in the intermediate chamber and its 
relation to inlet and discharge back pressure, 
whereby the pressure of the intermediate cham 
ber controls opening of both closures when the 
pressure is reduced and closing of both when the 
pressure is increased, and means for providing. 
flow through the control chamber even when the 
closures are in closed position. 
:-9. A. steain trap having Spaced inlet and out 
letorifices, and an intermediate control com 
partment and pressure operated closures for the 
inlet and outlet orifices mechanically intercora 
nected to provide movement together and both 
opening together and closing together and means 
for providing leakage into and out from the con 
trol compartment even when the closures are in 
closed position. 

10. In a steam trap, a body having a control 
chamber and inlet and outlet valved openings, 
pressure operated movable valve means for 
opening and substantially closing the two open 
ings, and connected to open together. and close 
together and means for providing leakage of in 
let fiuid to and outlet fluid from the control 
chamber to determine the pressure in the con 
trol chamber, the variation of pressure in the 
chamber being effective to permit the valves to 
be opened or substantially to close the connected 
valves. - - - . . . . 

11. In a steam trap, a trap. body having open 
ings through it to provide inlet and outlet flow 
through an intermediate control compartment, 
there being leakage between the inlet and outlet 
compartments to and from which the flow passes, 
a pressure operated valve for each of the open 
ings, a mechanical connection between the in 
let valve and the outlet valve, coupling them for 
opening movement greater for the inlet valve 
than for the outlet valve, whereby, the lifting of 
the inlet valve preportionately opens the outlet 
valve, and an adjustment in the connection be 
tween the inlet valve and the outlet valve, where 
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12. The method of continuously draining the 

liquid phase from fluid having a gaseous phase. 
also, which consists in leaking the liquid and gas 
continuously through throttling spaced orifices 
and a single intervening control chamber and 
discharging the liquid through the same chamber 
and both orifices at a rate determined by the 
pressure-in said chamber. - 
- 13. The method of operating a. fluid trap hav 

O 
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ing a single control chamber, an inlet opening 
thereto from a condensate Supply and an Outlet 
opening therefrom to permits discharge against 
back pressure, and pressure operated inlets and 
outlet valves for the openings, each walve mov 
ing about an axis and both subject to closing 
pressure within the chamber, which consists in 
coupling the valves together to cause then to 

- move concurrently in the same direction about 
said axis, both opening or both closing, in leak 
ing condensate continuously through the control 
chamber along the path of flow.between the inlet 
and the outlet, and in opposing reduced pressure 
exerted against the inlet valve plus back pres 
Sure against the Outlet Valve on the one hand, 
against the control chamber pressure upon the 
two valves on the other hand, to open both valves 
or Substantially to close both valves according to 
which of the forces predominates. 
* 14. A steam trap comprising a body having 
inlet and outlet passages and a bore between the 
passages, a disc within the bore carrying inlet 
and outlet valve Seats, a cupped closure threaded 
into the bore having a skirt engaging the disc 
and holding it in position, the bore providing a 
control compartment through which condensate 
passes from the inlet to the outlet, a valve for 
the outlet passage resting within the bore, a 
valve for the inlet adapted to lift the outlet waive 
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outlet valve and means for providing 
5 5 

with lifting of the inlet valve and means for 
providing leakage to and from the eonpartment 
to provide for normal leakage of condensate 
through the control compartment. . 

15. A Steam trap comprising a body having 
inlet and outlet passages and a lateral threaded 
bore between the passages, a disc within the bore 
carrying inlet and outlet valve seats, a capped 
cloSure threaded into the bore having a skirt 
engaging the disc and holding it in position, the 
bore providing a compartment through which 
fluid passes from the inlet to the outlet, a valve 
for the outlet passage resting within the bore, a 
valve' for the inlet adapted to cooperate. With the 

leakage to 
and from the compartment. - . 

16. In a Steam trap, a trap' body having inlet 
and outlet openings and a transverse bore con 

60 

nected respectively therewith, a disc in the bore 
carrying inlet and outlet valve seats at the outer 
face of the disc, a loose outlet valve adapted to 
turn about and pivot with respect to the outlet 
valve seat to open the outlet valve; an inlet valve, 
adjustable connections between the inlet valve 
and the Opposite end of the disc from the end 
at which the loose valve pivots and leakagemeans 
for passing condensate through the outlet valve 

... whether the inlet valve be closed or open. 
17. In a steam trap; a trap body having inlet 

and outlet openings and abore connected respec 
tively therewith, a disc in the bore carrying inlet 
and outlet valve seats at the face of the disc, an 
inlet valve, a loose outlet valve adapted to turn 

by the extent of opening of the outlet valve with 
a given movement of the inlet valve may be var 
ied. . . . . . . . 

about and pivot with respect to the outlet, valve 
seat to open the outlet opening and resting upon 
the inlet Valve, adjustable connections between 
the inlet valve and the opposite end of the out 
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let valve from the end at which the loose valve 
pivots and leakage means for passing condensate 
through the passage. When the inlet is otherwise 
closed. 

18. In a steam trap, a trap body having open 
ings through it for inlet and outlet and an inter 
mediate control compartment to and from which 
flow passes, a valve for each of the openings, 
connections between the inlet valve and the Out 
let valve whereby the lifting of the inlet valve 
proportionately lifts the outlet valve, and an ad 
justment between the inlet valve and the outlet 
valve, whereby the extent of opening of the 
outlet valve With given movement of the inlet 
valve may be varied and the outlet valve may . 
be held open when the inlet valve is closed. 

19. In a steam trap, a trap body having a 
cylindrical bore between inlet and outlet ends 
of the body, the bore connecting With the inlet 
through an inlet passage and with the outlet 
through an outlet passage, a disc within the bore 
alined With the inlet and outlet passages and 
having inlet and outlet Walve Seats connecting 
With these passages, a cupped cover threaded 
into the bore, bored and counterbored and adapt 
ed to engage the disc and hold it in position, 
an inlet valve engaging the inlet valve seat, a 
liftable outlet disc valve within the cup of the 
cover, a shoulder between the bore and counter 
bore of the cover, engaged by the disc and an 
adjustable connection between the inlet valve 
and the outlet valve whereby the extent of lift 
ing of the outlet valve with respect to the inlet. 
valve may be adjusted. 
20. A drainage device to operate between rela 

tively high and low preSSure Systems for deliver 
ing drainage from the high pressure System to 
the low pressure system, the device having an 
inlet from the high pressure system and an out 
let to the low pressure System and valve means 
operative in reverse directions by the pressure 
drops at the inlet and outlet to constrict the 
inlet and outlet at one vapor-phase content of 

) 
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the flowing medium and to enlarge the inlet and 
outlet at another and lower vapor-phase content 
of the flowing medium, and in which the said 
means includes a lever having an intermediate 
pivot and inlet and outlet valve elements on op 
posite ends of the lever. 

10 

21. A drainage device to operate between rela 
tively high and low pressure systems for deliver 
ing drainage from the high pressure system to 
the low pressure system, the device having an 
inlet from the high pressure System and an out 
let to the low pressure system and means opera 
tive in reverse directions by the pressure drops 
at the inlet and Outlet to constrict the inlet and 
outlet at one vapor-phase content of the flowing 
medium and to enlarge the inlet and outlet at 
another and lower vapor phase content of the 
flowing medium, and in which the said means 
includes a lever having a pivot at an intermedi 
ate portion of the lever, an adjustment for the 
pivot and valves at Opposite ends of the lever 
adapted to be presented respectively to the inlet 
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and outlet. 
22. A drainage device to operate between rela 

tively high and low pressure systems for de 
livering drainage from the high pressure system 
to the low pressure system, the device having 
an inlet from the high pressure system and an 
outlet to the low pressure system and means op 
erative in reverse direction by the pressure drops 
at the inlet and outlet to constrict the inlet and 
outlet at one vapor-phase content of the flow 
ing, medium and to enlarge the inlet and Outlet 
at another and lower vapor phase content of the 
flowing mediuim, in which the inlet and outlet 
includes axially spaced ports and the said means 
includes a valve element at each port and a 
yoke connection between the elements whereby 
movement of the means in one direction opens 
both ports and movement thereof in the other 
direction closes both ports. - 

JOHN F. McKEE. 


