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1 B

The present invention is related .generally to
vapor ‘heat transfer systems and more particu-
larly to steam heating systems. The -principal
object iof my invention relates to the provision
of a novel and improved steam heating system in
which the temperature distribution in the heat-
ing elements-is more uniform than has beern.here-
tofore .commerciglly attained. Another ocbject
relates to the provision of a heating system which

operates without neise .due to -water hammer or ;:

to air gurgling through the condensate.

A steam heating.system .of this type now known
in the.artis provided with a thermostatically.op-
erated eondensate refurn trap connected between
the exhaust header .and the return line.
trap valve is elosed responsive to the heat of the
steam passing through and opens responsive: to
the cooling action .of the accumulated conden~
sate. When the main supply valve is.open, steam
condenses in the heating element at a rapid rate,
flooding the lower portion of the element before
the condensate is sufficiently cooled to cause the
trap to open.and drain off the condensate. This
results.in uneven heating of the element and also
unequal expansion and contraction of the heat-
ing tubes, and the intermittent flooding .causes
disturbing -noises.

When. the steam .supply -is throttled, conden=
sation of -the steam. in -the element results in a

substantial pressure drop across the throttle 2

valve. Frequently the pressure in the element
- has.dropped to.a value lower than-that of the:re-
turn line. Upon subsequent opening of the trap,
the greater pressure in the.return line prevents
free draining of the condensate.
drains from the trap, air must flow in from the
return line, resulting in disturbing .noise.

A specific object of my ‘invention, therefore,
relates to a provision for collecting and cooling
-the condensate below the heating element to pre-
vent flooding: of the latter.

Still another object has to.do with:a provision
for equalizing: the pressure between the exhaust
header and the return line to permit free drain-

ing of the condensate. A further object relates ;

to a provision for preventing escape of steam
through the pressure equalizing means when the
exhaust header is at a-higher pressure than.the
return: line..

A further object relates to the provision of a
novel and simplified check valve, which is more
econemical: to- manufacture but is more efficient
and less subjeet to operating difficulties due-to
rust, scale and other:impurities than those of
the:prior-art.
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Another. object -relates to the provision of an
improved heating .element comprising heating
tubes within which the distributing tubes are off-
set upwardly from the axes.of the outer tubes to
provide additional space for condensate.

Still another :object relates to the provision of
a-conderisate trap having.a provision for.equaliz-
ing the pressure .above and below the valve 1o
facilitate draining, the equalizing means bemg
built-into the trap itself.

These and .cther objects and advantages of my
invention will be apparent to those skilled in the
art after a.consideration of the following deserip-
tion, reference -being had to the drawings ap-
pended herete, in which

PFigure 1 is a diagram of a steam heating sys=
tem embodying the principles of my invention;

PFigure 2.is a diagram showing a modified form
of the:invention;

Figure.-3 is an enlarged sectlonal view taken
along. an.axial plane through the check .valve;

Figure 4 is an end view .of the check valve;

"PFigure 5 is @ dractional sectional view of .the
¢heck valve-bub with.a fixed orifice in place of.the
check valve element;

Figure 6 -is .a diagram. showing still another
modified form; and

Figure:7.s an enlarged-sectional-view of a. co‘n—
densate trap -embodying the principles 6f the
present- 1‘1vent10n

Throughout .the drawings and in the- followmg
description, like numerals refer to like parts.

‘Referring now to-the drawings and more par-
ticularly to Figure 1, the-heating element is sup=
pled with steam under gny suitable pressure-by
mea,ns,_of,a ‘stgam.supply line 4@ extending .fro‘m

a:convendional steam.generator (not:showmn).
coni;rol vglve 11 of any suitable. design is con—
nected-to the. supply line for throttling the steam
ﬂowmg $o the supply header {2 and is p10v1ded
with. & hamdle 13 .for convenience.in manual ad-
justment, -although any suitable automatic eon-
troi device-may be employed.-for regtﬂa;tingfth-is
valve.

The supply header 42 is. combmed with an. ex-
haust header 4 in & umta,ry casting whereir
the subply ader -is within eor p&rtlally cur-
rounded: by e exhaust header A number of
steam dlstrzbutmg tubes 13 _proieet frem. the
supply header ;12 and communicate therewith;
The: outer ends. I8 are closed and :the tubes are
provided.with: axially spaced openings #1.threugh
whichithe: steam: is:distributed to the outer tubes
20 which: enclose-the: distributing tubes : 6. Tlie
outer-tubes: 20 of the hedting. element. commiuni~
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¢ate at their inner ends with the exhaust header
14 and their outer ends are closed by plugs 2i.
Heat dissipating fins 22 are mounted on the
outer tubes 20 to provide a large heat trans-
fer surface over which the air for ventilation is
circulated in a manner well known to those
skilled in the art. The tubes 20 are disposed
on a slight incline with their outer ends higher
than their inner ends to drain the condensate
into the exhaust header 14, and the axes of the
distributing tubes 15 are spaced above the axes
of the associated outer tubes to increase the
space for condensate in the bottom of the
tubes 20.

A condensate duct 25 communicates with the
bottom of the exhaust header (4 and extends
downwardly therefrom for draining the header
14 and tubes 20 to prevent flooding with con-
densate. The condensate tube 25 has a portion
26 extending nearly horizontally but inelined
slightly downwardly toward a condensate trap
21, preferably, but not necessarily, of the ther-
mostatic type. The thermostatically operated
trap includes a valve member 28 suspended in-
side a casing 38 by a bellows 29 which is car-
ried on a support 31 from the top of the cas-
ing 30 and is filled with a suitable expansible
medium as is well known to those skilled in the
art. The valve member 28 is shifted by expan-
sion and contraction of the bellows 29 into and
out of closed relation with an orifice 32 in the
bottom of the casing 30.

The condensate duct 26 communicates with
the interior of the casing 30 for delivering the
condensate thereto.
the condensate into a return line 33 which re~
turns the condensate to fthe steam generator.
An exhaust pump (not shown) may be provided
to maintain a subatmospheric pressure in the
line 33 as is well known to those skilied in the
art.. The duct 26 is provided with suitable fins
34, over which ventilating air is blown, thereby
cooling the condensate. The trap orifice 32 is
disposed at a lower elevation than the heating
tubes 20 to maintain a head of condensate above
the orifice to facilitate draining when the valve
28 opens.

- The upper end of the exhaust header 14 is con-
nected with the return line, by-passing the valve

orifice 32 of the trap, by means of a pressure *

equalizing duct 40, which communicates with
.the header {4 through a control device 41 hav-
ing a tapered threaded .end portion 47 which
screws into a pipe elbow 42. While the equaliz-
ing duct 48 is preferably connected to the fop
of the exhaust header 14, it is feasible to make
the connection with the condensate duct 25, 26,
at any point between the trap 27 and header
14, the essential consideration being the by-
passing of the valve orifice 32. The other end
of the equalizing duct 40 is connected to the
return line 33 through a T 39 which is aiso
_ coupled to the trap beneath the valve orifice 32.

Referring to Figures 3 and 4, the control de-
vice in the preferred embodiment of my inven-
tion comprises a metal block or body 43, pref-
erably of bronze, having an axially extending
aperture 44 therein. One end of the aperture
44 is threaded at 45 to receive the cooperatively
threaded end of the equalizing duct 40. A re-
striction 46 is provided within the aperture 44
to restrain rust, scale or other impurities from
passing from the duct 40 through the aperture
44. The other end of ‘the. aperture 44 has a
sharp annular peripheral edge 50 forming a seat

The orifice 32 discharges
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4
for a valve disk 51 of suitable corrosion resist-
ant metal, such as Monel metal. The disk 5
is retained in front of the opening by a plural-
ity (four) of pins 52 disposed in axially extend-
ing, peripherally spaced recesses 53 in the end
of the body 43 and preferably soldered therein,
although they could be threaded infto the re-
cesses 53. The pins 52 serve as bearing sup-
ports for the edge of the disk 5f and are pro-
vided with heads 54 which overlap the edge of
the disk fo retain the latter in position over the
end of the opening 44. The edge of the seat 50
is spaced axially inwardly from the end of the
body 43 to provide for a limited amount of ax-
ial movement of the loose disk 5{ toward and
away from the seat 50. ‘

Pressure on the outer side of the disk 51 forces
the latter against the seat §0 and thus closes
the valve while pressure applied to the inner side
of the disk urges the latter away from the seat
80 irnto engagement with the overlapping heads
§4, permitting flow of fluid out of the aperture
44 around the edge of the disk 51.

The operation of the embodiment of Figure 1
is explained as follows:

‘"When the main valve ] is opened, steam from
the supply line {0 flows through the header 12
into the inner tubes 5 and is distributed from
the openings {7 into the outer tubes 20. Heat
is transferred from the steam to the air through
the fins 22 and the condensed steam runs in-
wardly through the tubes 20 to the exhaust
header, The water runs down through the con-
densate duct 25 and is further cooled by air pass-
ing over the fins 34 on the cooling duct 26.

Assuming g surplus of steam being delivered
to the element, a certain amount of steam flows
into the itrap casing 38 with the. condensate,
thereby heating the bellows 25 and causing the
latter to expand. This forces the valve mem-
ker 28 to be moved downwardly into closing re-
lation with the orifice 32, preventing further es-
cape of condensate. The condensate collects in
the cocling duct 26 beneath the heating element
as the steam in the latter condenses, until the
condensate is sufficiently cooled to contract the
bellows 28, thereby withdrawing the valve mem-
ber 28 from the orifice 32 and draining the cas-
ing 38 and duct 2§, whereupon steam enters the
casing 33 once more, closing the trap valve as
before.

Inasmuch as a presure differential is main-
tained in the heating eclement and exhaust
header relative to the return line, the check
valve disk 81 is held against the valve seat 58 thus
preventing steam from escaping through the
equalizing line 48 fo the return line 33.

When a lower rate of heating is desired, the
control valve i1 is partially closed, throttling
the steam flowing into the heating unit. Con-
densation of the steam in the tubes 28 lowers
the pressure therein. When the pressure in the
exhaust header {4 tends to drop below that in
the return line 23, air from the return line fAows
through the egualizing line 48 and the check
valve &1 into the exhaust header, where it mixes
with the steam and dispiaces the condensate
which is drained from the trap. This action is
noiseless, for it eliminates the necessity for air
to flow into the trap through the orifice 32. The
heating element is uniformly heated, since there
is no fcoding of the tubes with condensate, and
experience has proved that there is no water

_ hammer ncise at any time:

Instead of connecting the pressure equalizing



line 40 ‘to the refurn lmg 33, it -may be opened
{0 the atmosphere and a plug installed in ‘the
connection to the T 38. -Air is then drawn from
the atmosphere threugh the eheck valve 41, but
-constitutes an additional load on the retmn line
-exhaust pump (not shown),-if used. -

The check valve in the pressure egualizing
line 40 can be replaced by-a fixed orifiee, if .de-
sired. Pigure 5 shows che means for accom-
plishing  this by -repiaeing the loose disk 51 with
8 disk §6 having ‘a small aperture §7 serving as
a restrictive orifice between the egqualizing line
40 and the exhaust header 4. The apertured
disk 56 is appreciably thicker than the check
valve disk 51 and can be ‘held -firmly against
the.seat 58 by the heads 54 of the bolts.or pms
52,

This embodiment .operates in a manner 51m1-
lar io -that of Figure 1, except that there ds'a
continuous leakage of steam through the aper-
ture 57 to the return. line when the pressure:in
the header {4 is hlghel than in the. return line
33.  However, the steam is condensed in the
equalizing line 46 and is discharged into the re-
turn line as condensate. Obviously, other equiv-
glent means may he used for providing a .re-
-stricted orifice in the pressure equalizing line.

Figure 2 shows ancther embodiment of my in-
vention in which the check valve 4{ in the pres-
sure equalizing line is replaced by a thermostatic
valve. -In this embodiment another form of con-
.ventional heating element is illustrated. Steam
from the supply line 19 flows through the con-
trol valve (I to a steam supply header 59-at one
‘end of a heating element comprising inner steam
.distributing tubes 61 communicating with the
header 68 and extendmg through respective
.outer tubes §2, the ends of. the latter being sealed
around the dlstrlbutxng tubes at 83 adjacent the
‘header 69, The opposite ends 64 of the distrib-
uting tubes are closed by suilable plugs and have
"-a series of longitudinally spaced openings -BS.
The outer tubes communicate with an exhaust
‘header 66,

Condensate is. dlscharged from the exhaust

‘header 66 through a cooling duct. 8T to.the trap
21, the cooling duct 67. havmg heat dissipating
fins. 68, “The pressure equalizing duct 40 is con-
nected between the T 38 :inh the return line. 33
and a thermostatic vent valve 10. The valve 70
‘tomprises a casing 71 conhected by a. duct .18
with the top of the exhalst header 66, a bel-
Jows 12 within the casing suspended from. the
’top by a support 13, and a valve member T4 sus-
pended below ‘the bellows and movable by ex-
‘pansion and contraction of the.latter into and
out of closing relation in a valve orifice. 75 which
comintinicates ‘With the retuin. line 33 through
the equalizing line- 40.
. The operatmn of this foim of the invention. is
sifnilar to that of the embodiment. of Figure 1,
‘except that steam under pressure in the exhaust
‘header escaping tlirough the duct 78 warms the
“bellows 72 causing them to expand and shift
‘the ‘valve meimbetr 14 into closed position, stop-
ping the flow of steam through the otifice 15
‘and equalizing line 48, “When the pressure in
‘the ‘exhaust . header drops during throttled .op-
‘eration of the control valve (1, the bellows in
cooling, raise the wvalve .member 14 away from
the orifice 15, permitting air -from. the return
Jine 23 to flow.threugh the equalizing -line 40
into the header 66.

Thus, it is. now evident: that ﬁoodmg -of the
-tubes: of the ‘heating ~element is prevented by -

10

A6

providing the ¢ooling duct 26 C(or 67) beneath

the heating element, while free drainage is as-

sured by the pressure equalizing line which con-
ducts-air-inte the-exhaust header when the pres-

-sure therein .drops below that -of the trap. The

check valve 44 (or thermestatic valve 16) pre-
vents .escape -of steam during full steam ‘opera-
tion.

Referring now :nore parficularly to Figures 6
and 7, this embediment of my invention is similar
to-that of Figure 1, but. differs therefrom in that

-fhe pressure equalizing line ‘is built into the

condensate $rap -itself and merely by-passes the
discharge wvalve in {he irap. The trap 80 .in
this-embodiment comprises an upright casing 81
within which ds-a condensate receiving and col-

- lecting chamber ‘82 -having an:intake opening 83
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in-theupperportion.to-which the condensate duct
26 connects for .delivering condensate info the
trap-chamber 82.

A discharge orifice -84 is provided -in :the bof~-
tom of the .chamber 82, through which the con-
densate flows into the discharge duct 85 beneath
the chamber. The discharge duct 88 communi-
cates with the return line :33. A wvalve member
86 is.adapted fo-seat in-the-orifice 84 and is-con-
trolled by -a conventional -bellows 87 on which
the -member -85-is mounted. The top.of the bel-
lows has a-support-88-attached to the top. of the
casing -81. The bellows-is filled with :a :suitable
heat expansible medium ‘and ‘operates to shift
the valve member 86:1p-or:downto:-open.or close
the orifice 84 in:a-well known:manner,

‘A by-pass duct-94 is:provided:in-the trap cas-
ing, preferably formed-in the walltheresf:as by
drilling, -or :cored -therein, ‘although it :can ‘be
made of a -separate tube. The by-pass duct 81
extends vertically --and :has ia :lower horizontal
portion 92 -which communicates with :the .dis-
charge duct 85 beneath the discharge orifice:84.
The by-pass- duct -84 glso:-has:a:horizontal upper

-portion 92 -communicating -with {the upper -por-

tion: of -the chamber:82. Thus, the duct:§i.com-
municates between the. upper portion-.of the trap

-chamber-and the discharge duct 85 -beneath:the

orifice- 84,-thereby by-passing :the:orifice ;and its
contro]hng valve member 86,
In the hy-pass duct, preferably -in ‘the uppe1

‘portion 93 as.shown, is disposed-a control device
-41* which s ‘generally.:simillar :to the "control

device -4{ -shown.in:Figure'3. It has a tapered

threaded portion 41 which:engages threads 95.in

the inner end.of theduct-83. /An opening 84'is
provided in-the: outer -wall-.of -the .easing’ 84 to

.provide:for installation or:removal -of the contral
devige,

‘plug. 85.
-aperture-44-is-formed: as:a-square opening-98.to

The opening -94 -is normally-sealed by:a
The .outer -end: of-the axially extending

permit:a-teel to he-inserted-therein for unscrew-

ing the device from the-threads:86,

-The.-valve disk 51 «is- held: in ‘closed - position
againstthe seat: B whenever the:pressurein the
chamber:82 -is-higher-than :the 'pressure in the

return line - 83, “thereby preventing :escape of

steam:or -eondensate--through : thie “by-pass. duct
91, Hot condensate .or: steam:in the trap cham-
ber -:82 -expands the bellows to :close: the valve
member-86 into the orifice 84; thus retaining the

-condensate in-the trap-and condensate-duct 25

until -the condensate  :cools -sufficiently “to con-

Arget-the belows to:open-the:orifice' 84 and drain

the chamberi82:into the reburnline:33.
-However, *when :the .pressure  in the-exhaust
header 14,.condensate duct:26-and trap-chamber

78.82 is lower than.that'in the:veturn line 33, air
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from the latter flows upwardly through the by-
pass duct 81 through the control device past the
disk 5{ into the upper portion of the trap cham-
ber 82, from which it can bubble up through the
head of condensate in the duct 26 into the header
{4, Equalizing the pressures in the trap cham-
ber 82 and discharge duct 85 in this manner
permits free flow of condensate downwardly
through the orifice 84 when the valve is opened.

The check valve disk 5! can be replaced by an
apertured disk 56 in this embodiment as in the
embodiment of Figure 1, and the control device
‘417 can he replaced by a thermostatic valve for
controlling the by-pass duct as in Figure 2.

I do not intend my invention to be limited to
the particular details shown and described here-
in, except as limited by the claims which follow.
Although I have described my invention as em-
bodied in a steam heating system, it is under-
stood that the principles may be employed in
other vapor heat transfer systems, as will now
be apparent to those skilled in the art.

T claim:

1. In steam heating apparatus comprising a
steam supply header, a heating element con-
nected thereto, an exhaust header communicat-
ing with said element and a condensate return
line, the improvement which comprises a con-
densate trap dispozed at a lower elevation than

said heating element and connected o said re-

turn line, a condensate cooling duct below said
exhaust header interconnecting said trap and
said exbaust header, and a pressure equalizing
line connecting said exhaust header directly with

said return line, said equalizing line including 7
valve means arranged and constructed to pre-

vent steam from' flowihg from said exhaust
header to said return line but permitting air to
flow from said return line into said exhaus-,
header.

2. In steam heating apparatus comprising a
heating element, supply and exhaust headers con-
nected thereto, a condensate trap connected to
receive condensate from said exhaust header and
.a return line connected to said trap to receive the
condensate discharged therefrom, the improve-
ment which comprises means including a pres-
sure equalizing duct connecting said exhaust
header with said return line independent of said
trap, and valve means in said duct arranged and
constructed to permit air to flow from said re-
turn line to said exhaust header but restricting
flow of steam in the reverse direction. -

- 3. In steam heating apparatius comprising a

heating element, supply and exhaust headers con- 3

nected thereto, a steam supply duct connected
with said supply header and having a throtiie
valve therein for throttling the steam supphed to
said header, a condensate trap connected to re-
ceive condensate from said exhaust header and
a return line connected to said trap to receive the
condensate discharged therefrom, the improve-
ment which comprises means including a pres-
sure equalizing duct connecting said exhaust
header with said return line by-passing said trap,
-and valve means in said duct arranged and con-
sstructed to permit steam from flowing there-
through to said return line when said throttlihg
valve 'is substantially open to maintain steam
pressure in said header but permitting air to flow
into said exhaust header from said return line
when said throttling valve is partially closed and
the pressure in said exhaust header tends to drop
below the pressure in said return line.

4. The combination set.forth .in claim. 3, in-
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cluding™ the further provision that said valve
means in said duct is a check valve including an
orifice and a gate movable into closed position
over said orifice by steam pressure on one side
of the gate, said gate being movable away from
sald orifice by air pressure on the other side of
said gate. »

- 5. The combination set forth in claim 3, inclué-
ing the further provision that said valve means
in gaid duct is a thermostatic type valve including
means responsive to flow of steam through sa1d
duct for closing said valve.

6. In steam heating apparatus comprising a
heating element, supply and exhaust headers con-
nected thereto, a steam supply duct connected
with said supply-header and having a thrdttle
valve therein for throttling the steam supplied
to said header, 2 condensate trap connected to

‘receive condensate from said exhaust header and

a return line connected to said trap to receive the
condensate discharged therefrom, the improve-
ment which comprises an air intake duct con-
nected with said exhaust header, and valve means
in said duct so arranged and constructed as to
prevent steam from flowing therethrough when
said throttling valve is substantially open to
maintain steam pressure in said supply header
but permitting air to flow info said exhaust
header when said throttling valve is partially
closed and the pressure in said exhaust header
tends to drop below atmospheric pressure.

7. In steam heating apparatus comprising a
heating element, supply and exhaust headers con-

nected thereto, a steam supply duct connected

with said supply header and having a throitle
valve therein for throttling the steam supplied to
said header, and a condensate return line, the
improvement which comprises 5 condensate trap
disposed at a lower elevation than said heating
element and connected to said return line, 2 con-
densate cooling duct below said exhaust header
interconnecting said trap and said exhaust
header for collecting and retaining condensate
until the latter is discharged from said trap into
said return line, a pressure equalizing duct con-
necting said exhaust header with said return line

“independent of said trap, and valve means in
said duct so arranged and constructed as to auto-

matically prevent steam from flowing there-
through to said return line when said throttling
valve is substantially open to maintain steam
pressure in said header but permitting air to flow
into said exhaust header from said return lirde
when said throttling valve is partially closed and
the pressure in said exhaust header tends to drop
below the pressure in said return line.

8. In heat transfer apparatus, a heating ele-
ment comprising a heating tube and a distrib-
uting tube disposed within said heating tube, said
distributing tube being provided with axially
spaced discharge apertures and positioned with
its axis spaced above the axis of said heating

“tube to provide an enlarged space in said heating

tube below said distributing tube for passage of
condensate.

9. In heat transfer apparatus, a supply header,
an exhaust header, a heating tube communicat-
ing with said exhaust header, a distributing tube
communicating with said supply header and ex-
tending into said heating tube, said distributing
tube being provided with axialy spaced discharge
apertures and positioned in said heating tube
with the axis of the distributing tube spaced above
the axis of said heating tube to provide an en-

Jarged space ‘below said distributing tube for
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passage of condensate through said heating tube‘

into said exhaust header.

10. In heat transfer apparatus comprising a
heating element, supply and exhaust headers con-
nected thereto, a condensate trap casing includ-
ing a trap chamber having a connection with said
exhaust header to receive condensate therefrom
and a return line connected to said trap casing
to receive the condensate discharged therefrom,
the improvement which comprises an air intake
duct communicating with said connection be-
tween said chamber and said exhaust header, and
check valve means associated with said air intake
duct for restricting the flow therein away from
said chamber while permitting flow toward said
chamber.

11. The combination set forth in claim 10, in-
cluding the further provision that said air intake
duct is connected to said return line, thus by-pass-
ing said trap chamber. '

12. In heat transfer apparatus comprising a
heating element, supply and exhaust headers con-
nected thereto, a condensate trap connected with
said exhaust header to receive condensate there-
from, and a return line connected to the bottom
of said trap to receive the condensate discharged
therefrom, said trap comprising a chamber for
receiving and collecting condensate and a valve
in the bottom of said chamber for controlling the
flow of condensate into said return line, the im-
provement which comprises a by-pass duct con-
necting the upper portion of said chamber with
said return line, by-passing said valve, and means
disposed in said by-pass duct for restraining flow
of fluid therethrough toward said return line.

13. The combination set forth in claim 12, in-
cluding the further provision that said restrain-
ing means comprises a check valve preventing
flow of steam or condensate from said chamber
toward said return line but permitting a pressure-

10

10

equalizing flow of air from the return line into
said chamber.

14, In a condensate trap comprising a cham-
ber for receiving and collecting condensate having
an intake opening in the upper portion and a
discharge duct communicating with the bottom
of said chamber, and a valve in said discharge
duct for controlling the flow of condensate
through said discharge duct, the improvement
which comprises a by-pass duct communicating
between said chamber above said valve and said
discharge duct below said valve, and means dis~
posed in said by-pass duct for restraining flow
of fluid therethrough out of said chamber.

15, The combination set forth in claim 14, in-
cluding the further provision that said restrain-
ing means comprises a check valvé preventing

* flow of steam or condensate from said chamber
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toward said discharge duct but permitting a
pressure-equalizing flow of air from the dischargs
duct into said chamber.

ARTHUR F. HUBBARD.
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