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The invention relates to heat transfer systems,
barticularly vapor heat transfer systems em-
ploying 2 liquid percolator for controlling the
rate of heat transfer between the liquid vapor-
izer and the vapor condenser as described and
claimed in the prior Fiene Patent 2,289,879,

The principal object is to provide an improved
thermomotive heat exchange control for modu-
lating the output of the liquid percolator so as to
correspondingly vary the rate of heat transfer
in the vapor heat transfer system.

Another object is to provide.a flexible type of
percolator that is relatively movable into vari-
able heat exchange relation with a heated body
for varying the heat transfer rate of the vapor
heat transfer system.

Another cbject is to provide an improved vari-
able air gap heat exchange control for modulat-
ing the percolated output under the control of
a continuously heated bellows interconnected
with a liquid filled bulb responsive to a prede-
termined temperature to be controlled by opera-
tion of the vapor heat transfer system.

Further objects and advantages of the inven-
tion will appear in the following description of
the accompanying drawing in which Fig. 1is a
schematic view partly in section of a vapor heat
transfer system provided with the improved
thermoemotive modulated bercolator control of
the present invention in g preferred form and
Fig. 2 is a sectional view of g modified form of
continuously heated bellows and bulb thermomo-
tive control that may be used to modulate the
rate of heat transfer in the vapor heat transfer
system of Fig. 1 if desired.

As shown in Fig, 1, the vapor heat transfer
system is indicated generally by the reference
character 1§ and includes the liquid vaporizer (1
surrounded by the heat insulated steam chest 12
continuously supplied with steam from the sup-
ply pipe {3 and the interconnecied condenser 14
for dissipating heat from the vapor produced by
the vaporizer {{. The condenser (4 is shown pro-
vided with = sloping bottom wall i 4a so as con-
tinuously to return the condensate to be revapor-
ized in the vaporizer I1. Thus the rate of heat
transfer to the condenser {4 depends upon the
amount of liquid circulating between the vapor-
izer i1 and the condenser (4. The condenser 14

preferably is provided with suitable fins 14b for .

dissipating the heat to the air of a room so that
the condenser 14 may serve as a convector for
heating the room indicated schematically by the
dotted lines 5.

The amount of liquid circulating in the trans-
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2

fer system 10 is controlled by the improved
thermomotive modulated bercolator control in-
dicated generally by the reference character 18
and including the liquid reservoir 18 having the
vapor. pressure equalizing conduit 20 connected
with the condenser 4. When the bercolator 18
is inactive all the liquid in the system is collected
in the reservoir 19 since no heat transfer be-
tween the continuously heated vaporizer {1 and
condenser (4 is required. The liguid accumu-
lated in reservoir {8 is introduced as required into
the vapor heat transfer system 18 by means of
the flexible percolator tube 21 that extends down-
wardly from the bottom of reservoir 19 into a
flexible . loop 2la and thence upwardly to con-
nect with the sump 22 formed in the bottom of
the condenser 14 adjacent the connection there-
with of the vaporizer I1. When all the lquid
in the system is collected in the reservoir 19 to
the liquid level indicated, then the liquid will
rise in the percolator tube to an equal level below
the sump 22. Preferably the vapor heat trans-
fer system 19 is closed and after being properly
evacuated is then filled with g predetermined
amount of heat transfer liquid through the seal-
ing valve 23. i

The liquid in the percolator tube 21 is heated
by means of a normally heated body 25 shown
mounted on pipe 26 that is continuously supplied
with steam from the supply pipe 13 and provided
with the usual air vent valve 21, Preferably the
normally heated body 25 is provided with a
wedge-shaped extension 25q that cooperates with
the complementary depression in the heat con-
ducting element 28 carried by and in intimate
heat conducting relation with the flexible per-
colating tube 2f. Thus the rate of heating of
the liquid in the percolator tube 21 may be con-
trolled by varying the air gap 29 between the
continuously heated body 25 and the percolator
heat conducting element 28. To maintain the
air gap 29 free of dust or dirt that might inter-
fere with the accurate positional adjustment be-
tween the heated body 25 and the bercolator heat
conducting element 28, breferably the air gap is
surrounded by an enclosing casing 30 sealed to
the heated body 25 and provided with a readily
flexible diaphragm 21 sealed to the element 28,
thus totally sealing the air gap 29, o

By means of the improvements of the present
invention, the relative movements between. the
flexible percolator tube 21 and the heated body
25 may be controlled thermostatically to vary
the heat output of convector {4 50 as to maintain
a desired room temperature, For this purpose
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as shown in Fig. 1 a bellows 33 mounted on sup-
port 38 and having a bulb 35 responsive to the
room air temperature adjacent the floor operates
a pivoted lever 36 that is connected by the arm
37 to move the flexible percolator tube 21. A
spring 38: serves toznormally :bias the:lever 36
so as to.press:the percolator:heat. transfer-ele-
ment 28 firmly into good heat conducting relation
with the continuously heated body 25. The bel-

lows 33 serves to position the.heat transfer-ele- .

ment 28 away from the continuously heated-hody
25 a variable distance jointly dependent upon the
adjustment of the manual.adjusting:screw”:39
and the temperature of theair.

Operation of Fig. 1

With alil liquid in the system :accumulated:in
reservoir 19 as shown in Fig. 1 there is no.ap-
preciable transfer of heat from the continuously
heated vaporizer 1! and the vapor condenser
‘4. ‘This indicates:that:the room:is:at’ the de-

~.sired temperature. :¥Under ithese eonditions:the
ypereolator-heat transfer element28.is sufficiently
«geparatedifromithesheatedsbody:25:that the heat
sexehansze ftherebetween :is{below:the ~value re-
wquired ito=effectypercolating action::ofthe!liquid
:dAnitherpercolator:tube 21, In.case:the room:item-
peratire should (decrease, :then <bulb85. will re-
rspond and-bellows: 323 will:contract. Fhereupon
Spring 38 .will operatelever .36 and arm:3Tito
moaveithe;percolator: heat:transfer-element:28-into
selaser ;proximity swith :the :heated doody25. -:As
thecpereolator heat:iransfer:body:28 approaches
:the: rheated chody 25 -the:rate -of heat" transfer
therebetweenwwill increase-to:thewpoint where:a
“pereolating -action:is:sbarted:in:the:liquid:in the
.mereolator tube 21, As :a;result :somerof :the
diquid dszdischarged from-the toprof the :perco-
“Jator tuhe :into.the - sump.:22 sand :isiintroduced
itherefrom :into :the ..vaporizer --t1. :The _re-
«sulting ~waporization :of -the .liguid :yin :the
wvaperizer: <l ¢ :supplies vapor ‘to the .candensed tby
sthe reondenser 4 and dhus sinitiates watransfer
of:heatintorthe:roomrwithitherate of heatitrans-

ferrdependent upon:thesmmount of :liquid intro- .

duced into the vaporizer ! by the percolator tube
+21. “The wvapor condensed in vaporizer.:{d:soon
returnsitothe vaporizer (L to:be:revaporized al-
ithough: somessmall :part«cf the :vapor may :con-
‘dense in the tube: 28 andithus:return:toithe res-
servoir: s+1. However,dueitothe: modulated:per-
ceolating vaction :intube 2{any vapor returiing
itortherreserveir willl be:made up by :theperéolated
Jiquidssorthatithie heat:release’fromithe -gcondenser
k4 avillzalways itend toibalance the theating/load
aequirementssof- the room.

; Inzease the reom iheating demand increases,
then chulb:85 swill-respond-and bhéllows 33 further
eontraets:so as:to:movethe heat-transier element
28 zinto:cleser [proximity with -the hedted ‘body
25, As:a-result the:pereoldting -action in tube
21willhe increased:. sosas:to introduce-a‘greater
amaunt..of lquid :into :the..vapor heat:transfer
excle. “As:arresult the-rate:of ‘heat ' transfer<irom
wapetizer (4{: tothe ceondenser 14 will ‘increase
¢o mneet the heating ‘demand. “In this-way -the
"immroved thermomotive percolator. coritrol-ofthe
presentiinvention:enables the:modulation of ‘the

amount of liquid active inthewapor:heat transfer
system so:ag-tolbalanceithe. hedt:outputithereof
weith stheiheating :demand.

“When:norhedtingtis required andithe:pereclator
~“hecomes inactive, then:all the:-condensdteiin.con-
-«denser k4 (drains ithrough:sump 22-and tube 21
dntosreservoir -9,

[ o1

G5

4

Where it is desired to locate the room tempera-
ture responsive bulb above the level of the ex-
pansible bellows, the modified thermomotive op-
erating structure shown in Fig. 2 may be used.

5 In this modification the bellows 33a is located
in sthe rinterdior -of therannular isteam chest 42
‘that . is. coritinuously supplied :with ;steam from
the pipe 26. The percolator tube 21 is provided

With s heat transfer section 28a that is biased
10 -by.the.spring .38.into intimate heat conducting
_.relation with the normally heated steam chest
42. The bellows 23¢ is mounted on the plate
‘43 --and -is: provided -with a tubular extension 44
~connection by the-capillary tube 45 with the liquid

15 filled -roomtemperature responsive bulb 46 that

may be located at any desired height above the

Jdeveliof theshéllows 33a¢. The room temperature

responsive bulb 46 is shown provided with an
jnternal volume adjusting bellows 47 operated by
the manual adjusting screw 48 against the bias
of -spring :69 to :vary- the-amount-of ' Hquid-con-
+ained within the bulb 46 with a -correspending
variation in ‘the amount -of *liquid supplied «due

-to'-the “Toom -“temperature -to:the -continuously

o5 ‘heated “bellows*33a.

The -beHllows ‘334, upon’its resulting -expansion,
operates through the push-rod 50 to move-the
percolator heat-exchange section 28a away-irom
‘the-continuously iheated-steam-chest 42-against

20

-0 the'bias of spring 38 when the room temperature

increases. 'This-reduces the rate-of heat trans-
-fer between the steam chest 42 and: the percolator
tube 2{-with—a -corresporrding- decrease “in"‘the
‘percolating-action of the liguid in*tube 21, Thus
25 it will“be -apparent that ‘the “thermomotive op-
erating mechanism.shown in“Fig.2:may.replace
that.shown.in Fig.'l so as to modulate ‘the rate
.Of “heat transfer ‘between ‘the vaporizer ‘{1 and
condenser {4 .as previously desciibed “but with
40 'the biilb 46 located .as .desired -dhove.:the level
of.bellows - 33a.
What is.claimed-.as.new .and.desired:;to be.se-
cured. by-Letters. Patent.of the .United. States is:
. 1..In.combination;:a vapor.heat transfer sys-
1% tem inecluding:a.liquid. vaporizer-and-a-vapor.con-
denser,-means. including-a.normally:heated:body
and.a Jiguid : pereolator - having -liquid exchange
~connections -with.-said -.system :and :having :an

5 element relatively : movable tinto :variable. heat

" transfer:.relation -with ssaid +body :for ~variahly
‘heating :said ;percolator.(to’ vary sthe::amount wf
diguid -circulating :inrsaid ‘heat-transfer tsystem,
-and :thermostatic - means - controlling - reldtive
movement between said:body :and:said :element,

2. In combination,.a :vaporthedt transfer sys-
chem tincluding & liguid wvaporizer,-a-*vapor -eon-
‘denser,:and a:sourcedf ‘hedt for:said vaporizer,
‘means :including -a ‘body ‘normdlly ;supplied -with

oD ‘heat from .said .souree :and -a liguid *pereolator

* ‘having liquid..exchange rconnections -with-. said
‘system and: having an element reldtively movable
.into ~variable: heat ‘transfer -reldtion «with -said
‘bady:for-variably heating:sdid:percolator-to'vary
the amount. of liquid ¢irculating :in saidsystem,
and thermomotive means for: -éffecting relative
movement hetween said «¢lement-and-said-body.

3. :Tn:combination, a waporhedt ‘transfer sys-
tem:ineluding:a'liquid vaporizersand-a-vapor con-

7 “denser, «a. Jdiquid -reservoir ‘having -a percélator

ftexible tube. connection:.with: said:system/to-sup-
vy liquid: to said: vaporizer, -a -normally ~hegted
:body,: antl ‘thermostatic -means-ineludinganex-
pansible bellows for moving said percolator flexi-

5 Ble Htube jinto ‘heat “transfer -rélation ~with -said
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body for variably heating said tube to vary the
amount of liquid circulating in said system.

4. In combination, a vapor heat transfer sys-
tem including a liquid vaporizer and a vapor
condenser, said vaporizer having heat supply
means for continuously supplying heat thereto,
a liquid reservoir having a flexible percolator
tube connected with said system to supply liquid
to said vaporizer and a pressure equalizing tube
connected with said condenser, a heated body
having a connection with said heat supply means
for continuously supplying heat to said body,
means including a spring for normally biasing
said percolator tube into heat transfer relation
with said body, and thermomotive means includ-
ing an expansible bellows for moving said perco-
lator tube away from said body.

5. In combination, a vapor heat transfer sys-
tem including a liquid vaporizer and a vapor
condenser, means including a percolator having
liquid exchange connections with said system and
a normally heated body relatively movable into
variable heat transfer relation with said lquid

5
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percolator for heating said percolator to vary
the amount of liquid circulating in said system,
thermostatic means including a bellows disposed
in heat transfer relations with said body for con-
trolling the heat transfer relation between said
percolator and said body, and a liquid filled buib
responsive to a predetermined temperature con-
dition connected to supply vaporizable liquid to
said bellows.
CLARA E, FIENE,

Administratriz of the Estate of Marcus E. Fiene,

Deceased.
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