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My present 1nvent10n 1elates ‘toa’ tr ap, that op-f

erates upon a’ liquid “under- pressure Wh1ch byj
reason of -liberation ‘of gas or “vapor, w1th pres=
stre ‘drop ‘increases liguid ‘flow ‘or,’.on the“other‘
_hand, reduces liquid flow according ‘as the pres-
: sure and temperature of-the liquid fall or rise:
Ag: in ‘the case of the structure of my two pat-
ents” Nos. 2,051,732 'and '2;127,649; ‘the present
‘ trap’is actuated by the change in pressure be-~
~ tween-two or- more orifices in series as affected
by‘change of phase or change of state of the flow
medium, either prior to reaching:the orifices or
durmg passace through- the orifices or as back
o pr essure such ‘changes berng altered by changes.
"of ‘heat” content, pressure or’ temperature ofa
- singlé flow 'medium; by differetice in “phase or
state oftwo or more fiow mechums or by variant
back pressure
: ‘The present dxﬁ’ers from the oldel the in that
. the eontrol and dlscharge orifices ‘are, combmed
.into ‘one-flow path"which' consists essentlally of
"two_or more controllable orifices in series:” The
relative- mtermedlate pressure-as: before controls

(0113—-10) T ‘
to pass the mam dlscharge of condensate through’ :

<t
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the drscharge, but -instead ‘of controlhng ﬁow ’

. through -a separate” parallel flow ‘path, it~con-
. trols the: flow"passing through the 1ntermed1ate
chamber ‘along the: control “flow -.path ~itself;
This is done without- materlally aﬁfectmg the in=
termediate  chamber " pressure for a - given flow
condition by ‘proportionate 1estr1ct10n or enlarge-
. .ment of -the effective’ opening of bath ‘orifices si-
multaneously. - Thus with'a g1ven back pressure
the- requlrements of“the control’ element which
depend on ‘the mamtenance of proportlonal ﬁow

relatlonsth of the orifices to’ each-other- are pre- :

: served -although the actual flow is. causedto vary
‘over-a wide-Tange-in résponse to pressure,; f'uctua-
tion in‘ the mtermedrate chamber wrth change 1n
condxtmn of the flow medium. -
One purpose of the mventlon is to Secure a
llght inexpensive ar'd hrcrhly efficient, trap .
My 1nventlon is' suited to-control of ‘discharge
and separatlon of “fluid parts havxnv different
‘ ;charactenstlcs (such: as hot condensate and va=

i por) ot ‘different ﬂmds (a liquid and gas for eX=

ample)under” many -conditions, but- ﬁnds its

: o owidest? apphcatlon in Wxthdrawmg hot conden-

sate from’ steam.
A further purpose ii§'46" combine - leaks ge con-

" trol-and-toet condensate dlscharge passages into s

a:singler flow path through two - or more con-
trollable orifices: ini: Series::

CosAfurther. purposeilis-to prov1de contmuous
: leasace of:hot tondensate-through-g: control com-
: ‘partment and through’ operation’ of the control
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the' same’compartment.
A further purpose is to prov1d° leakage con-—

trolled valved trap -openings in.series. with; »an: -
intermediate -control: chamber\and ‘interconnec-

tion. between the valves;: the leakage providing
and . the - 1nterconnect10*1 - proportioning:: 11ke
movements of-both valves together :

A further - purpose;:of.. the invention.is; to ruse

progressive’ change-in g hase .in.the Hot conden-:

sate to- change and limit the effective -inlettand
outlet aréas'to and: from 3, single. trap compart-
ment: operatmg as :a’control:compartment. and

_alsorasra ‘passage- for: the: mam hqum dlscharge ‘

flow. "
A - further purpose ds: to provuie a control
chamber ‘with throttled: inlet and throttleéd out-

lett 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 dlscharge of condensate‘

$hrough:the same chamber..;

A further purpcse is ‘contmuously to dravwoff
condensate at.the samesrate or:lower than that
at:which:condensate:forins:gnd: pass:it:through
a. control:chamber;::and::to. discharge raccumus-
lated excess from-the system periodically through
the same chambeér and at the. same-or hxgher Iate
than that at which it forms.

A further purpose: is:to previde inlet and out-

let valve. openings closed:Py interconnections to -

the extent: that :opening-iofithe inlet. Gpensithe
outlet and tojuse the: interconnecticn:between
the ' valves to Droportion: the extents of: opening
for inlet' and outlet, respectively,-for-flow:: v .

A -further ‘purpose: is.- simultaneously -to-in-
crease.and sithultaneously:diminish thé effective
areas.of. inlet ;and .of outlet:of :a trap:compart-
ment: by balancing related :valve mechdnism:op-
erative upon; both'lnlét and outlet: areas between

pressure. drops;-an. opening: pressure~dron. . atross -

the' inlet agamst arclosing : pressure-dop: across
the " outlet,"whereby. . mechanism:controlled- by

these pressure-drops:is-moved:to diminish-hoth

areas :when. the-vapor: phaser.content -increases

‘beyond- o predetermined: limit:and; on the other

hand, increases both:areas-under:correspind
decrease:of the vapor phase content: - -
> A further purpose: is: ta-use a: valve operatmg
disc loosely fitting ithe compartment; interior: and

tilting col: turning: to: close. and: cpen::an; outlet;

the :disc being: directly -or indirectly. i Gperated
upon. by'pres'sure drop .2t the inlet and theoutlet.

A further purpese is to: have the inlet toroutlet
area’ratio of: effective opemngs at ‘the inlet‘and

E,
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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, bBoth 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 c“rrymg out
the methods. .

I have elected to lllustmte a few only ocut of

many possible forms cf my invention, selecting-

forms that are practical and efiicient in-opera-
tion and which well 111u trate the principles in-
volved. : . :

In the drawings:

L Pigure lisa long1tud1nal section of a de51rab1e
embodnnent of thie invention.

- . Figures. 1a, 1 and 1c are momﬁed fragments
of Figure 1.

Figure 2.isa broken detall sectlon of Flgule 1
taken upon the line 2-—2 thereof.

Figure 2a is.a modified fragment of Figure 2. -

Figures 3 to 11.are longitudinal sections illus-
trating different embodiments of the invention.

Figures 6¢ and.9a are fragmentary views cor-

responding generally to Figures 6 and 9, respec- 3

tively, but showing modifications.

In the drawings like numerals refer to like
paxts 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 111ustra.t10n and not-in. llmltauon
and referring to the drawings:

In all of the illustrated forms the trap body,

20 in Figures 1 and 2, includes an intermediate %

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 fime
and both closing at the same time.. The.com-

bined 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 vary the
actual openings exposed, 1. e, the effective inlet
and outlet flow areas a1 and da.

The letter references above.set forth are not

<t
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upon the drawings but are used for purposes:of

theoretical discussion or explanation. :

a1 and az2 corréspond 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
provded by the movements of the valve elements.
ai and aa are varied. in the same direction, i. e.,
both opening concurrently and closing concur-
rently, by movement of the compound valve which

70

75
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carries the related valve elements. 'The ratio be-
tween the a: 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 Az 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 confent in the condensate, and
the:condition of balance may be expressed alge-
braically by the relation

(P1—P2) A1=C(Pa—P3) A2

where C is a constant determined by characteris-
tics of the compound valve, Pi1, P2, and P3 are
pressures respectively within the inlet, intermedi-
ate or control and outlet compartments and Ai
and Az 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 Az 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
a,utomatlcally to vary the magnitudes of the in-
let and outlet areas a: 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 az/a: ratio in that this ratio
indirectly controls the operation -of the valve,
whether the valve be opén, closed, or in an inter-:
mediate position. ' '

Preferably the az2/a1 ratic 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 determmed by the discharge through
the valve.

The a2/c1 ratio and the back pressure are both
factors in determining the pressure Pz within the
mtermedlate compartment.

I provide an a2 outlet leakage openmg, in Fig~
ure 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 cpening 30 is provided,
open whether the inlet valve be cpen 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 ag in Figure 1a, or through a
fized 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. Fer example, this outlet leakage
may 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,
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lcand 2a;7or through the valve structure as-in.

Figures 1¢ and-5:-
“Ifditand dz' e the 1eve1 ages upon Whlch the

‘~ ~'valverareas-Ar-and; Az ‘operate-and the back

pressure be consideredias’ zero, the pressure Pzin’

i the- 1ntermed1ate chiamber “for balance: at-—say-—

-100°pourids pressure per: square 1nch can he. found
‘by the formula -

K 'P : 100><A1><d1
- ‘ (4, Xdl) + (A2} dy)
I prefer, aty present to have' thls equal 87 lbs ap—

‘proximatel

- It has, also _cen found advantageous 10: use re-

- lations of ‘openings for Aiand:Ax haying perime-.
“ters in the ratio of approximately 1% to 1 for: -

inlet ‘and outlet:openings-respectively.
- Openings:feed not: be: round: but may be rec-

- tween them They are 1nterrelated ‘in:that the!

outlet ~ valve—here ‘4  pivot. ‘plate—is  lifted

(opened) by the-inlet valve and cannot approach.

o

100t

_elsewhete."

: closure-‘except as the mlet valve closes to permlt
- 'this:

Neither mlet noy outlet valve wholly closes in:
the sense-that flow-cannot: take ‘place. .- Leakage:
is ‘provided-in one way ori ‘another ‘as drscussed

/Thé 1n1etiva1vc 26748 ﬂanged at 48 to: plesent
a: shoulder 49 ‘to:the flowing. condensate.: -1t
carries an’ appendage 52. ~The upper faceof the ‘
1nlet¢valve séat 511550 « shaped as to-increase the:
opemng progressively as the. valve flangeis lifted.:
Inithe: best shape«which T have found:for: the

7seat ig-comprises “a:- sloping . valve-engacrmg face.

52.° The “slope” though desirably wniform need.

- not s be*umform, i. el the'seetion: needsnot ‘be

‘tangular or: any other concelvable shape or sec-

tion.:
s 'Ihe compound valve structure 28 may be m—
I rtegral-or rigid:or-movable; cue part with: 1espect

& “to:angther, It may be composite and of -any..of. .
In-every:icase, however,:

many different forms. . ‘
the compound wvalve-is adapted to balance: be-

:tween a.pressure-drop at-the inlet:to: the inter= =

mediate : (control) . .compartment,.. exerted- -upon’
~one area of the valve, and a pressure-drop-at . the
.. -outlet:-of the-intermediate: cornpartment upon a
different -area: of the valve.:

+In: every. .case the: pressure-drop between the
; mlet sand -intermediate. compartment - tends-to

-~ open: the compound-valve and the pressure-drop:

20
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‘hetween; the: intermediate compartment and the -

. .outleti.tends to close:the compound:.valve, so that:

‘when the valve is closed’ this latter pressure drop
pressing upon.the outlet-valve effective area rmust

::be operating to-hold: the valve'in:its,closed posi=

tion-against. an coppositely iacting ‘pressure-drop .
» 40
In allof the forms the d1rectlon of condensate

.. between the inlet shd. intermediate compartment
pres sing:upon the outlet:valve effective areas

ﬂow is shown by arrows.: ‘
<o In generalythe: form of E‘1gu1es 1 and 2 follow
- the-illustrations: of the two patents: above in-that

15

the.stock: 21 is longltudmally bored-and threaded - -

U at82 and 33 to. provide for pipe connections-and-
also-for (the -inlet. and  outlet compartments and.

: is-laterally recessed-and 1nte1nally, threaded at
34 for-a threaded cap 25..

- tight. enough 50 as-not to work loose.

control

wstraight. S It needniotbe a taper as: drstmgmshed .

for- example from-a:¢upped- oricrowned cross, sec<
tions “As'a ‘matterief pragctical construction it is.
bordered *by oy11ndr1cal connectmg walls 53 and
54

The outlet lever valve °'l s m'the form of a:
plate 55 ‘which ‘tilts. uponany:suitable: fulerum,

" illustrated ‘as pin: 56: supported by the "disc 38.

The plate rests(that is; a§'itis held down by the:
pressure within the conhtrol:chamber) ‘at its end
opposite-the: filerum upon ‘the - upper surface of
an- adJuotmg screw:5T whichiis threaded-into’ the
body-eofithe inlet! yalve appéndage: i It mustibe
One-form:
of securing -this'is ‘to’ squeeze; the -sidesof the

appendage (as a nut) in along several opposrte

hnes 58.-
~Whete the top of the Screw:Bi s plane—as

. showri=the inlét valve cants slightly as it opens,
‘thus thaintaining the: plane: top 51 of the screw. .

in contaot w1th the plane: under surface of! the
plate: 27;5-4%

- The outlet valve:seat is: formed-as a: sleeve sup-
p01ted in-disc 38 but-lifted above-it. . i+ :
<Theé"outlet path:must- be: open-at all-‘times ‘to
prevent wundue accurnulatron of -‘pressure in the ‘

‘chamber:
The‘two  valves together are mt nded to ‘per-
mit constant-leakage ‘through the intermediate

- of-¢ontrol chamber and the adjustment available

.60

-For convenience the 1nlct and outlet valve pas- :

sages 36-and 37 adjacent their:seats are formed
+'in g dise 88 which is-held: Wlthln the recess and
is-sealed: against a desmably ‘metal gasket 39, per-

.. Mmissibly:cepper, by -axial pressure of -8 skirt. 49:
.-formed upen the inner end:of the cap. . The disc.

is: set..in its angular positions by.pins-4{ within

openings in.the disc and body. . The body:is bored

gt 42, and 43 -in line with the inlet and outlet
Fos valve .openings. . The gasket is apertured corre-

.. spondingly.at 44 and 45.. :

: The cap is bored .ai 46 leaving the skirt 45) and

‘ s, counterbored at. &1, the space w1th1n the bore
g ‘and counterbore together comprising; the inter-"
"' nediate. or control chamber 21,

. All parts of this
. chamber arn suiﬁmently in flee comrnumcatmn

55

by secrew 81 is-set so:thatthe outlet valve.plate
B5.is shghtly tilted“(open)- or there is-otherwise
slight’ outlet, éakage- even ' when the ‘inlet valve
membert is -closed; makmg it“impossible :for--the
outletvaive t9 close at any time.” The inlet valve
is opered: by pressure; - -

~'The' léakage for- inlet or-outlet-may e pro-
vided-in* various: ways, by- 11ft1ncr -of the-valves,
in-Pigures¥;-2,°3-and 4. The" outlet leakage

. point-resulting from l1ft1ng of the inlet: valve -is

60
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" ‘one part with another, for the.space to constrtute .
~an-effective slngle mtermedlate chamber tlu ough

: wh1ch hoth leakage and main .condensate’.dis-
.charge-fows: take place, ‘The discharge rate is

“ ' congrolled by-the variant condrtlons W1th1n thls. :

* ¢chambel: orrcompartments i’

. Theicomposite or: compound valve combmes the :

mlet wvalve 26 and the outlet:valve 21.; Here the

“two parts are separate, with an adjustment:bes.

shown at 28. - There are also shown-inlet -leak-
age throtigh‘the valve at 59 in- Figure 1g, out-
let -léakage:through “one’of “thé valve parts-at
5924n Flgule 2a ‘and outlet-leakage through:the
body 2t59% in“Figure 1b and at 59%4n" TFiguré lc;

" The'gutlet: valve plate is made enough smaller :
than ‘the- ‘cyhndncal ‘wall : counterbore - Wlthm
which the- valve tllts 50-as to maintain the space
above the dise oF plate, and -the space below this

o plate effectwely as one-flow compartment at the

70
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same pressuré;-and to: mamtaln control ‘of the -

rvalve ‘operation: by ‘the pressure within-the same
_(Control): compartment 21-thiough which -leak-

age and mam dlscharge ﬁow of condensate take -
place
Long1tud1nal bores,GO and (il connect the. ins .
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let and outlet valve openings. with the inlet com-
partments, respectlvely, and form parts of the
latter. .

The-form of rlgures 1 and 2 1s partlcularly
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 opering, since the valve
tilts about the pin (beyond the edge of the out-
- let-valve) as a fulcrum and the vertical liff 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 Flgures 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

10.
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closure when the control chamber pressure over-
comes the inlet and back pressure. i
. 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 he
maintained as nearly constant but the back pres-

. sure varies over a wide range due. to - widely-

" variant conditions of ‘flow.

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
maintained and the 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. .

Continuous leakage of condensate can be ac-

cominodated by partial lifting of the inlet valve :

. where leakage grooves or apertures are objec-
tionable.

The condla,lons deter rmmng 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- & leverage fulcruming at the pin
86, 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

valve again fulcruming at the pin. . As scon as.

this congdition is reached the inlet valve is lifted,

opening the outiet valve also for flow of con- :
densate through chamber 2! and this ‘flow 'is
increasing temperature . and
vapor pressure of the condensate cause the forces

contlnued until

acting upon the individual valves from. within
the control champber 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 httle condensate
accumulation.

-AS dlstmgulshed from . the s1tuat1on in my
previous patents there are here definite valves
uponi which the inlet pressure and back pres-
sure act,one &t the inlet-and the other.at the
outlet to tend to open botn 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 toclose both valves. -With chang1n<r con-
trol. chamber. pressure: the:-valves move to open
farther when the inlet and back pressure over-
come. the .control pressure, and .move toward

' pressure.

49
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It is desirable to maintain' substantially the
saine control temperature and pressure notwith-
standing wide differences in opening of inlet and
outlet valves and to accommodate widely
divergent rates of condensate flow.

© Assuming normal control chamber pressure
and that momentarily the inlet valve has closed
as far ags it is intended to close, the outlet valve
will still be slightly open in order to avoid danger
‘that inlet flow will 1ift the control chamber pres-
sure so high as to prevent opening of the out-
let valve,

Let us assume tha,t condensate has backed up
cn the inlet side, that is at the left in Figure 1,
and that the connecting pipe is full of con-
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
steam temperature. It will be under steam

Constant leakage of hot condensate through
the intermediate control chamber 21 and out -
the outlet maintain the. temperature—and pres-
sure—within the control chamber 21, 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 cpening 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
koth 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

- approximately 87% of the inlet pressure, for bal-

ance but-that with condensate flow and a back -
pressure built up by that fow 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-

" ber high -temperature - condensate 'in - quantity

sufficient to raise the. pressure in the control
chamber, :



Sl valves in‘the same direction. -
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5 Asiin t‘le -case of the traps:of my: two ‘patents
5 >1t is necessary. .to: discharge at as: nedrly:steam
- temperature as possible. - With- openingof the
-+ :¢combined valve the pressure inthe control cham-'
‘ber: inctreases iprogressively;. ds  the jtemperature

oftheinlet. increases; reaching equxhbrrum be~:

i -fore steam; reaches the: valve:

: The forms of Figures 3 to. 9 are: d1agrammatlc '
“and.are intended to fllustrate: the wide range of

apphcatlon of the invention. .
~In"PFigute 3; the compound or comp051te valve

g 52 is ‘sHown: withinintermediate (control)icom-

‘partment 63.  The lever. 64 carries inlet and:out-
Jilet-valve elements €5 and: 66:at obposite ends of
the lever. - It pivots about. s supportingi'pin: 61

_:wwhichis! vértically “adjustable: by screwing ithe -

~thread 68 of.the 'pin intothe: ccasing:68-and is'held
“oby:lock ‘hut 18-:The tover Tl is threaded: ot the. -
‘“pin 67.  The" casing 69"-is.closed by: threaded

- iplugs 12,413 :and connectlons are; made by plpes :
“18and 15, B
" In this case for opemng movement one valve ‘

- imoves down and the 'other. up; considered as’ fdi-
_rections onthe drawing; but both open ‘concur-

i "rently Likewise both move: toward closure con=:2
“reurrently, ~Neither will wholly: closé unless there.
“besother.. means of Ieakage than through the‘

Ive. :
As will be'seeti 11ft1ng thet lever w111 relatwely

FAZE.
ot In'the form showni i Flgure 4 the: valves 18 and

I fit' against: seats i80-and: 81 and are.carried
They move'in strarght line::

Hleidly by a yoke §2.°
s d1rect1on ITHe extent ‘of movement agam isivery
~small;” AdJustment of the ‘valves: 50 ‘that they
Wil seat substantlally together but s0! that outlet
flow cannot be stopped 1s prov1ded 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. mlet 18 provrded
_~~by 'pipe 88, :

HIn all of ‘the* forms. prev1

: 10 threaded dlscharge i17.

Crease. the control” leakage and lowerlng the-.
Tever: will® ‘relatwely ‘decrease’ the control leak- :

"sly descnbed there o
has been’ some ‘mechanical’ ‘interlinkage -between .
“oiinlet'and outlet valves. Tt Figure 1itis the forced

-~‘opening ‘of’ ‘the outlet valve by ‘the: opening' of the-

,f“mlet valve and the hecessity for thé:inlet valve
“to move toward ‘closureibefore ‘the: outlet Yalve
“igahisormove. I Figure 3 itiage ithet¢ommon lever

: f = Elpport ‘moving the- valves: in' opposxte diréctions.

- In Figure:4-it is'the’ yoke support movmg the

“In Figiire 5 however dhe valve parts are'me<

s chanically ! *mdependent ‘thé fgoaction ‘bbtween 9

“themheing dud to" dependence upon the preSsure
within the icontrol chamber.

The icasing 981 bounds the contro 3
‘withine which: 5 .intermediate’ compar ment 9I

+passes- throughi pipe’'83;

9§ Held: agamst ‘collapseiby a steni91,
ge 98

The tension spring 101 constantly pulls agalnst

passage 192} in. this’ valve. - ‘Both:springs.are’'an-
si.tehored-at the rear:tothe’casing by serewsii03
: .;threaded into-the casing and-locked by nuts 104:
+.The-covers 185 protect against leakasg MG
+In Figure - 6: rigidly -connected  small

Inlet. takes place’ throu'rh pipen82 and:; outletj\
i “"The dnlet valve: 98 is -
“ipressedtoward its seat95byia compressxon_:_sprmg,;

“takes placs’ normally throueh thls valve by pas-

Outlet! lyalve: 98- 15 preSSed agamst 1ts seat 100 ‘
by . the’ bressure in: the: “gontrol comoartment .

this'ipressureé- and tends’ to plill the valvetaway
from itsuseat. “Leakage ‘takes: place through ai

5

large. mscharge conrcal valves 106 and 10T con-
--necte d. ad]ustably by a. stem 168 threaded into
.one; of the valves are plvoted ab. 409 .to a lever
H[l vhlch turns about a.pin {11, At the 0bpo-
5" srte end of the lever a prston rod; 112is vaoted
at. H3 and carnes at its opposrte end a: piston
14, Between the pzston and the walls, of a,.cyl-.
mder Ho leahave s, provided. . Trap 1n.let -is
throubh threaded passage 116.with outlet through
'I‘he cyhnder is: freely
connected ab 118 Wlth the d1scharge
The constructron is: dxagrammatlc but 1s shown
&S buﬂt up. through a ﬁttmg having a transverse
bore at 118 to.pr ovzde the control chamber and a
15 plston .bore .The bores are closed by plugs 128
lZl and l22 Lo
~.Cold condensate w1ll flow, freely through both
valves 'cularly is- th1s true because the dis-

Thls condltron of free dlscharge of - condensate
through the valves: will contxnue unt11 such fime.
05588 the rising temperature of: condensate ‘reaching
" the trap eauses-the hot condensate or;steam to
ﬂash as 1t\ enters ~the control chamber bnngmg
pressure on the plston { I4 in. the cylinder atthat
end .0f ; the lever opp051te 1o the valve:: The pis-
30 ton w111 then draw- ‘the, valves toward - closure.
'I'hey w1ll stay in- partly closed posmon most of
.the time; - - -
: Leakage isi provrded past the pxston It 1s de- ‘
srrable to have leakage past both valves insorder-. .
35 ~that. they may.ibe never- wholly: closed.” Ttwill
‘be; noted that:in; th1s view;-gs.also’ in: Figures: 9
and 10 ‘there wrll be_ double: leakage ‘For this
rleason uhese constructrons are’ surted 10:. uses
Where there is cons1derab1e quantlty of ayverage

a substantlally contmuous leakagedischarge is
to be handled having a volume in ‘excess ‘of ‘the
amount of:leakage past .the-piston..

-+ In Figure Ba-theconstruction: corresponds gen-
45 e1 ally with that in Figure'6 except that the second
-leakage ig stopped- by using:a diaphragm 114" on
od:{ {27 instead: of the piston 414, The-port: 118’
s thus rendered‘substanmally without utility: but
may.be used.; The diaphragmewill/lie‘in: a~plane
00 1f the inner surface of-the:trap ad acent the bore
l»l 5’ be faced to accommodate it~ The dlaphraem

1n return to"lmtral posxtlor

5. ~In.the. form of Flgure 7 thlee tapered valvesr
I2.., 128 ‘and 125 are shown w1th1n a:casing 128,
~The, Nvalves ‘move, foward, or. ‘agamst _seats 121,

132 there is & Supblemental eounter-hal-
compartment £33 “which,: -however;is. in
10, sense a4 leal«.age compartment .The, supplo-
. mental compartment is closed-by & plug 134. :
. 'The valves 123 and 124 need never close. In -
»One 'Way:or, another ; passage is supplied to. perm1t
‘ontmued leakage through te, the:discharge com-
partment. ©. The stem 135- ‘rigidly connecting: the
:several valves is hollow forming a through:pas-
70, sage:130.50. as-t0 -ensure pressure in the covnter-
rbalancmg compartment 433 €qual toi 1n1et pres-
_sure,
~In. order to) av01d awkwardness of explessmon
and make it: ‘possible 16 ¢over. inthe same:¢laims

i 7o and-in s1mp1e language valves whlch never close

sate flow-and are-suitedibest -to-use ‘where: - »

: ompartment l3l and d charge compart-_ o
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‘wholly and-allow léakage to take place between
‘the valves-and what would be their seats if they
fully closed, and also valves which fully close
,agamst 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 1o and 1¢) or
through the body of the valve itself (as in Figures
“1g-‘'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

10

—
<

that posifion 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

“ag far as'it-is mtendecl to¢ ‘move for constrlctmn ‘

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 ‘thréugh the intérmediate compartment.

In ‘starting cold condensate “will flow through .

the  tubular stem- to the chamber:' or compart-
ment 133 at the lower end of the trap and will
brmg pressure upon - the prOJected cross-sectional
-ares of the lower-valve, opening the inlet and

outlet valves  for free discharge flow because of -

‘the low chambeér pressure between the two upper
valves. This discharge is facilitated by the fact
- that'the outlet valve is larger than the inlet valve
“and will allow dlscharve of told water through it

' ‘fréely. When the condensate discharge becomes -

‘sufficiently ‘hict, flashing” 6f the-hot- condensate
“takes place ‘past the inlet valve. This builds up
‘the pressure in the chamber or compartment 131
~gnd: causes the valve to‘move toward closure, the
‘sameé as in the other forms of trap. The bottom

valve operatés to make. the chamber 133 a-coun-
““terbaldncing chamber.”

It will be noted that no second leaLage is here

provided, the leakage through the cas‘ng or valve -

“or at the valve being sufficient.

In Figure 8 the condition is ‘much the same as
“in Figure 7.except that the pressure available in
“ the ‘balancing -or - ‘counterbalancing -chamber

agamst the" lowest valve is not-the inlet pressure,

of say 100 1bs., as in Figure 7,but” is the pressure
(say 8T Ibs.) of the control chamber 131; because
‘the passage 136” does not pass ent1re1y through

‘the stéem in Figure 8 but: starts atan opening ‘137

20

40

within the control compartment 131+ and not from

the end of the stem where it: would recelve the *

-inlet pressure.’
Figure 9 represents a reversal m part of. the
structme of Figure 6, but lacks a lever connection.
In'it' the small inlet and larger’ “outlet valves 138

and {39 are rigidly connected by ‘an adJustablez

~stem 140 and close, as nhearly as they are 1ntended
1o ‘close, at - 'different points toward or against
taper seats at 141 and 142, The outlet valve car-
ries 3 cylinder 143 into which leakage takes place
through a continuously open passage (44. A
“figed’ piston. 145 is rigidly- posrtloned within the
casing 146 but ' is ‘capable of adjustment in it by
: threaded stem !41 locked m adJusted pos1tlon by
‘it 148. v

"The control chamber 149 lles between the seats
184-4nd *142 in the space located long1tud1nally '

betwen inlet and outlet valves.

Leakage takes place. continucusly along two -

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

<t
P}

0.
-» In Figure 11 a form is shown bearing consxder-
-able resemblance to the form cof Figures 1 and 2.

-contacts at 184 and 185,
-there is intended tobeleakage through the casing
+ab all times and this may take place past the out-
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‘through the-two valves until the temiperature of
condensate—for example—gets hlgh enough fox
‘flashing to take place.

« ‘The cylinder and piston act-as a dash pot tend-
“4ng to offset rapid movement of the valve, and,
-as the pressure rises in.cylinder-{43, the cylinder
is pushed away from the plston 145, tending to
close the valves. Co

: In Figure 9a the cylmder is displaced by a bel-
Tows 143’ of resilient material, one end of which
is secured .to the outlet valve. - Both-ends are
-closed “except as passage 144 opens 1nto the
bellows. - -

The end MSZ pushes agamst a stop 145’ Whmn.
‘occupies the position of piston 1485, . o

“The diaphragm of Figure 6a¢ and the bellows
of Figlire 9a are therefore for this purpose alter-

“natives fcr the plston and cylmder OJ. Flgt,res ‘6

and 9:s
Flashmg no., only increases prel,sule between

) the valves bug 1ncreases pressme w1thm the cyl-

mder [43.
~InFigure 10 the casmg 169 contams a valve seat
~at 181 against which rests the outside (valve) sur-

~face of a-truncated cone shell:152 forming a valve
between:the-outside of ‘the shell and.the inside
-of the valvie seat 151 at 183.” The shell forms:in-

let valve seat (54 and outlet valve seat 185 for
fixed valve -elements (56 and: 157, The -fixed
vdlves are carried by a stem 158 which is threaded

.at 159 into a bar 168.  The stem-is locked by nut
BT,
“The shell therefore has three valve contacts, an

The bar 180 is rigid with the casing 158.

cutside - valve contact at 15!, and inside valve

As in-the other forms

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.:

-7In operatmn leakage takes place also hetween
the outside valve and its truncated cone seat.

~Condensate, -for ‘example, passes through freely -
5. when cold and until it gets: very hot.
~perature of the-condensate -gets sufiiciently ‘hot

As the tem- -

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-
~1nits is: reduced progressively. Acting on the pro-

-jected-area inside the truncated cone the result-
ing ‘pressure within chamber 162 presses the cone
toward closure ci. all'three. valve openings.  As

~in ‘the other: forms the trap normally operates

with the valves slightly open, allowing condensate
-t0 pass through at nearly steam temperature and
fluctuating in rate of :discharge as condensate
approaches the trap in Jarger 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 2§’ into control compart- .

ment 217, "i"hls compartment 1s closed by a plug

g 120

75

-~ As the valve 26’ moves, the outlet ball valve 27"
1s ‘shifted by the heéad of an adjusting screw 572
so.as to permit passage of discharge flow through

“outlet valve 257_into .outlet compartment 23,

‘whence it passes to d1scharge through the fhread~
ed connection'33’, -
“Tnlet “and outlet: leakages are provided-in tl.us
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‘ form——as in-the’ forms seen in- Flgures 3 ,_4 and

6-10, in any. sultable Way, such as one of the ways

'tlready desciibed,
“In: the' form of Figure -9 the valve has an ap-=

i pendage just as in the Figure Fmain-form.: - The
“valve flange "is’ of the-same character’ -and-the

. seat against which the'flange fits may be convex

or concave as -desired to-properly: proportlon the

it increasing mlet flow to the'outlet flow. ~The:ball

rolling: to exposé the outlet:is equlvalent 10 an
~angular plate which tilts on a pin fulcrum : The‘

. “fulérum here is the edgé of the outlet,

'The: operation "of ‘the: Figurs: 11 form i3 sub—'

stantially the same as'with that of Figiirés 1°and

:c 2. Teakage through the trap takes ‘place’ all the

1o

. time””and cold" or.'cooler: condensaté’ will ‘flow .
. through' freely; the outlet'leaksge: providing’ for o

faster rate for d1scharge than is: permitted by the

inletleakage: L1kew1se ‘the:outlet flow: provrdedi

whent d1scharge in” quantrty st taking: place
Uthrough. the leskage and ¢ontrol chamber 212

~larger than the inlet.provided under:like condl-
tions. =“When the temperature of thé condensate

‘causes flashing in the chamber 21% the vaporiza- .

- tion due-to. the Aashing progressively ‘slows:down
“the’:discharge rate. . "The temperature ‘and: pres-
‘slre.in-the control ‘compartment: ‘both:increase;

7.

- tions: and modrﬁcatrons to meet 1nd1v1dua1 Whim"

or particular need will doubtless bécome ‘evident
to others. skilled:in‘the art, to. obtain all or part
of-the ‘bénefits of ‘my invention without copying
the- structure shown, and I, therefore, claim’ all
such in so far as they-fall w1th1n the’ reasonable
spmt and: -scope of my-invention. . L
- "Havinhg -thus: described my invention what' I
clalm as’ new and de51re to: secure by Lettels Pats:
ent is: : :
C1EA tx ap: havm‘7 spaced mlct and outlet ori-
fices and an 1nte1med1ate control ichamber: lo-:
cated- between i the or1ﬁces -and-through which
main dxscharge takes place, “pressure operated

i closures fer‘both-orifices; both opening: mwardly:
- into:the

intermediate - control - chamber ;dnd
against its pressure - and . continuols leakage
means’ for - permitting continuous fow-into the

*chamber and out from-it even when the cl'\sures

the: temperature: aporoachmg gteam temperature :

4 .-as'the temperature.of the'condensats at the mlef

: ‘Valve approaches steam temperature

Lo JeTEiwill be evident that the ‘two orifices. iniser 1esi
. contemplated. i this application Liclude any ap-

“.erture "opening, hole;.tube, ‘etc.;: having an inlet .

and an outlet and an'intermediate portion having

pressure between ' thatat ‘the inlet and' that at :

the -outlet; the ‘irlet ‘corresponding to:the:first

" orifice and the outlet COrr! esponchr\ g to +he second‘ .

orlﬁce I
Tt -will be evrdent that the varylng pressures at

"pomts between the inlet:and outlet -may be uti- -

lized accordingly to open and:close inlet-andout-
“let valves by any of a variety of possible 'm’e«ans,
- varying from the rigid coupling of Figures.4; 7

- .and 8 through movable directly connected cou-:

-pling;: as in Figure 3,-and cooperative contrel;zone
. ..over the-other by position; as in'Figures:1; 2 and
“10to ‘wholly:séparate and distinct valves related

in theif opening and closing‘movemerits:thirough .

‘ the pressure at the 1ntermed1ate pomt as m F1g—

cure bl E Sy
I each of the forms when the 1n1et and ouulet

closures are: in closed positions:there is flow nev-

are otheérwise' closed.
R trap-having-spaced 1n1et and outlet ‘ori=
fces and-an -intermediate ‘control chamber lo-

~cated - between | the ‘orifices - and: through: “which

main discharge takes place, - pressure’ operated
closures - for mearly closing both -orifices, both
opening 1nward1y -into the 1ntermed1ate cham--
ber agamst its pressure and: thaoutlet- being "
always open, and-a’ connection: between the ¢lo-
sures: twhéreby- the closures move-in opening di-
1ec|,10n together and in closmd dnectlon to-
gether.

3.-In-'a ‘trap, a body havmg 1n1et and outret
compartments -an intermediate ¢ontrol compart-
ment ‘valve-openings between the. respéctive inc
Iet ‘and-outlet’ compartiments and the- 1nte1me—
dlate ‘compartment -and  valves in the openings
op‘enincr into - the " intermediate compaltment‘
in* which the  valves' 'are - coupled - to open
together and to closé 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 -

comipartment- upon: both valyssand means - for
providing: fiow-through  the 1ntermeo1ate com-

" partment whether the valves be'in open or closed L

.. ertheless through- the control cHamber; :whether .

' that flow takes place through deliberate-failure

: ~to’iclose"the ‘valves tightly,:through: grodves in 5

Crthesvalve faces-or:in the: valve' seats;: through
. passages inhdependentof stheivalvesand their

“'seats such as:in! Fi’gure's‘la,‘:1‘b”an‘d‘:1‘crat“.595;‘59? :
-and. 5984 or otherwise, and language: referring:t0

closing: of the ‘valves "or'of ‘the ‘closures.-of’the
orifices is therefore to mean ‘completing’ the:clos-

ing:movement ‘and ‘not: ‘to negative ledkagesiyes:

£0
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“4-In a steam trap, a trap havmor a, body and
openings”in - series therein Tor inlet and ‘outlet

flow to an mtermedlate control compartment to

and through which * the- maﬂl discharge flow

‘passes, a bressure.cperated: valve for each.of the

ope"ungs and- connectlons ‘beétween the' 1n1et
valve and the outlet valve wnereby the hftmg
of ‘the 1nlet valve ‘proportionately lifts the outlet
valve, ‘and’ means for ‘providing contmuous ﬂow
through the control compartment even whon thc

. valves are in ‘closed position: -

5. A steam“trap having spaced inlet ahd out- '
let orifices and;an mtermedlate contrel chambe1

" throt.ghwhrch condensate is adapted to pass from

. maining as where a valve ‘does nét fully ‘reachia

“seateven if’ capable of shuttlng Off iflow.:Com=-

.= pletely against such a: seat.”# Becguse of :the ob- . ¢
LA vious - desirability” of covering’ Al ‘the forms iR
" which’ such Teakagé is prov1ded in’ona expresslon
" ‘I"have referréd t¢ it in some’ of ‘the claims by -

‘reference -to the condition ‘of: lea,kage‘ notwith=

% 'standing “closure” of the valves; meaning léakage 7

‘notwithstanding such' closure as-isintended; to: -

i+ shizt’ off what might be-considered-the:‘flow’:as

‘distinguished’ from the quantlty Whrch
: Vlded as “leakage’” o o Rty
“In view ‘of-my 1nvent10n and dlsclosur‘

Lpro=. -

a steam system at steam pressule through the in-
termechate chamber whele it-is at lowu pr essure
and to dlscharge and separate n*cans for sub-
stantlally closmsr the: orifices;~ the opemng of
the orlﬁces being opposed: by: the pressure in:-the -

: 1nuermedlate chamber; -both” means - being. re-
. sponsive 1o’ Dpressure inthe inte rmediate chamber

and means for providing flow-through the control

‘chamber even when-the .closures of “the orifices
vare in closed position, whereby: fluctuations: in
. pressure in :the intermiediate chamber : become

effective for:movement of hoth closure:means to-
ward openmg when the intermediate _pressure




‘lowers ard: tO‘Wald closme when the 1ntermed1—- :

. ate pressure rises. - -
-6.- A -control -element for the dzschalge of con-
densate from steam providing a. plurality of sep-

arate - orifices: in-'series and -an  intermediate .

pressure controt chamber through which the
entire flow passes,. -raeans for effe cuvely closing
" the -orifices. and means : for .providing:
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: thae inlet and
discharge -‘back pressures to cpen bkoth closures

.-or.to clese both closures.

o0 M. A trap having twor spaced: orxﬁees and an
intermediate pressure contrel chamber through
which entire discharge takes-place and valves

closing the two orifices, the valves-beihg eon-

nected, both to open together: for inlet flow into

the chamber and both to - clese- together, the

valves. being controlled in- thelr movement by
varying the pressure in-the-chamber, and means
for providing comtinuous flow through the -con-
" trol--chamber even when’ the closules “are in
o closed position.

‘ A steam ftrap havin 18 spaced oLlﬁces and

an mtcrmedlate pressure control cha,mber for-

. main-discharge -and interconnected closures for

. -the orifices, koth opening into the mtermedlate

chamber and both controlled in movement by
the pressure in the intermediate chamber and it$
“relation te inlet and discharge hack pressure,
whereby the pressure of the intermediate cham-
her 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 contrel chamber even when: the
clesures arein closed posn'uon

9.:A steam trap having spaced-inlet and: out—

let. -orifices .and an intermediate control com- .

partment and pressure operated closures for the

inlet and outlet. orifices mechanically intercon-

nected  to provide movement together and hoth

epening 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-g 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 cpen together-and close
together and means for providing leakage of in-
let finid to. and outlet fluid from  the .control
chamber to determine the pressure.in the con-
trol chamber, the variation -of. pressure in. the
(-hamber being -effective to permit. the: valves to

_ be opened or substantially to close. the connected
valves.

11. Tn 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 fiew: passes
a pressure operated valve for each of the open-
ifigs, ‘& mechanical conhection between the in-
let valveé 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 cutlet
" valve, and an adjustment in the: connection be-
tween the inlet valve and thé outlet valve, whete-

flow .
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12. The method of-continueusly -draining the
liquid phase from fluid having a -gaseous: phase

" also, which consists in leaking the liguid and. gas

continuously through ‘throttling spaced. orifices
and a single intervening ccmtrol -chamber ‘and

- discharging the liquid through the same ‘chamber
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and both: orifices -at- a rate determined by the

pressure in said chamber.

13.. 'The method of operatmg a fluid trap havw

ing a. single control ‘chamber, an inle} opening

thereto from =a condensate supply and: an-cutlet
opening therefrom to permit discharge -against
back pressure, and-pressure operated. inlet ‘and
outlet valves for the openings, each valve mov~
ing about an:-axis -and both subject to closing
pressure -within - the -chamber,- which- consists in
coupling ‘the . valves together to cause them:-to

-move ‘concurrently in the same direction about

saidi-axis,  beth opening -or hoth closing, in-léak-
ing eondensate continuously through the control
chamber along the path of flow-between: the inlet
and the outlet, and in oppcsing reduced pressure
exerted -against the inlet-valve plus back pres-
sure-against the cutlet valve cn the ene hand,

‘against the control chamber pressure upohn the
two valves on the other hand, to open both: valves

or-substantially te close both valves-according to
whach of the forces predominates.

14, -A . steam - trap comprising & -body havmg
mlet and outlet passages and & bore between the
passages, & disc-within the bore ‘carryihig 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 vdlve for
the -outlet passage resting within ‘the bore, a
valve for the inlet adapted to lift the outlet vélve
with: lifting -of the inlet valve and meé@ns for
providing leakage to: and from the -eonipartinent
to provide for rnormal leakage ‘of condersate
through tlie control-compartment.

15, A steam. trap comprising ‘a ‘body havmg
inlet and outlet passages and & lateral threaded
bore between: the passages, a. disc within the bore

" carrying inlet and -outlet valve seats, a: cupped

closure threaded: into.the- borz havinkg a skitt

. engaging the' disc andholding it in position, the

bore providing & compartiment through which
fluid passes from the inlet to the outlet, a valve
foi the outlet passage resting within the bore, a
valve:for the inlet adapted to cooperate: with the

" _outlet valve ‘and means for: prowdmg Ieakage to

and from the compartneiit.
+16.-In & steam trap, 'a trap body havmg mlet

. gnd -outlet openings and a transverse bore con-
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nected respectively therewith, & disc in the: bore
carrying inlet and outlet valve seats at the outer
face of the dise; a loose outlet valve adapted to
turn :about and pivot with respect to the-outlet
valve seat to open the: cutlet. valve;an inlet valve,
adjustable connections betwesn the inlet valve
and the opposite -end of the disc from the end
at-which the loose valve pivots andleakage-means
for passing-condensate through the outlet valve

.whether the inlet valve be closed or'open.

17, In: a steam trap; & trap body having inlet

- and-cutlet openings and a: bore connected respec:

by the extent of opening 6f the outlet valve with =

a-given movement: of the inlet valve may be var-
1ed : .

tively therewith, a- disc in the ‘bore-carrying. inlet
and outlet valve seats-at the face of the dise, an

-inlet valve, a loose-outlet valve adapted to: turn

about and pivot with respect to the outlet. valve
seat to open the cutlet opening and resting upon
the inlet valve, adjustable connections between
the'inlét: 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 otherw1se
closed.

18. In a steam trap, g trap body having- open-
“ings through it for inlet and outlet and an inter-
mediate control compartment t0 and from whick

" .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
cutlet valve with given movement of the inlet

valve may be varied and the ocutlet valve may 1:

‘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 valve seals 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 cutlet disc valve within the cup of the
cover; g 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 enother 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.

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 -ouftlet.

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 gand to enlarge the inlet and outlet
at another and lower vapor phase content of the
flowing meduim, 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 1n the other
direction closes both ports.
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