1 Reduced Pressure Steam Heat Treating Deviceé This*intention rélates éo a
heat-treating device for safely and efficiently heat-treating product to be
treated at relatively |ow tenperature such as lower than [err] with reduced
pressure stedamas heat medium In the field ef chenical and food22 37410
I ndustries, materials are frequently treated at relatively | ow tenperature

| ower than [err] for exanple, in order to nmintain safe operation and
product quality. For such heat:treatment,~4uch a devi‘ce as disclosed, for
exanmpl e, in the Japanese patent opening Gazette No. 60-64108, which uses
reduced pressure steam as heat nedium has been used. I'n this device, steam
I'$ supplied froma steam source through a pressure reducing val ve toa heat
exchanger chanber having an outlet connected to a conventional vacuum punp
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attain ifstultimate vacuum pressure, so that the steamis excessi vely
sucked by the punp to give an undesirably high degree of vacuumto the heat
exchanger chanber. In order to prevent such trouble, the flow rate of the

above-nmenti oned bypass nmay be increased for nmaintaining the pressure within
t he heat exchanger chanber. As a result, however, a lot of steamis
exhausted through the bypass to result not only in an excessive |oss of

st eam but _
' This invention relates to a heat-treating

device for safely and efficiently heat-treating product
\/? to be treated at relatively low temperature such as
lower than 100°C with reduced pressure steam as heat
medium.

In the field of chemical and food industries,
materials are frequently treated at relativély low
temperature lower than 100°C, for example, in order to
maintain safe operation and product quality. For such
heat-treatment, such a device as disclosed, for example,
in the Japanese patent opening Gazette No. 60-~64108,
which uses reduced_pressure steam as heat medium, has
been usedQ_ In this device, steam is supplied from a
steam source through a pressure reducing valve to a heat
exchanger chamber having an outlet connected to a
W conventional vacuum pump through a steam trap which is

bypassed for enabling flow-rate control of the fluid
path. However, the conventional vacuum pump is operated
always to attain its ultimate vacuum pressure, so that
the steam is excessively sucked by the'pump to giVe an
undesirably high degree of vacuum to the heat exchanger
o chamber. In ofder to prevent such trouble, the flow-
rate of the above-mentioned bypass may be increased for
2 maintaining the pressure within the heat exchanger
chamber. As a result, however, a lot of steam is
exhausted through the bypass to result not only in an

excessive loss of steam but



-2- also in an unstable pressure within the heat exchanger chanber.s" °,.
Accordingly, the invention seeks to provide an inproved reduced pressure
steam heat treating device which exhibits a steady steam pressure in the .
heat exchanger chanber and a high thermal -efficiency. Another aim*of. this
invention is to provide a conveni ent ﬁggt?treating devi ce which can effect

al ternating heating and cooling operations as occasi on demands. According

to this invention, there is provided a reduced pressure steam heat treating
device conprising a pressure reducing valve having an inlet connected to a
st eam sour&kS@nin aan cuestable pressuxehwigbinchbhebbeakaexchangein! et
connect ed dihher OUt | et of said pressure reducing valve, and a pressure
“reducing ejector having a_suction chanber connected to the outlet of said
heat exchanger chantAGCoxRdingl YorthéeamﬁgnepenaseghsftglDrOU1§3|anejector

and neans imprdﬁéﬂrﬁédﬂ@ﬂdtﬁﬁesgﬁﬁérétééﬁ Héaﬁatﬂeaﬁﬁhéthgoléhubﬂ g
Accor di to one e

control e.S ctlon pres e of said ejector.
of thISIlﬁﬁQ## é&kﬁﬁF?ﬁé@Eﬁ? u§?eﬁﬁ1F%ﬁth??Ea?XHBaEEQFce f1 her |
conprlsescmqnhqrfandfaewlgq thermali effbciéncgj ector, a tank for supplying

the fluid to the purg, f%’fd\‘%f‘%ﬁf? :{n\vex?tfl ggr dB%{’?é t he defuser
trv

of the ejector and neans sel ec y connec €of the punp
to the inicanvwsmient theatwieeaking dewhecerwvhich ennthﬁfeatealternatlng

i Sconnec hichi i o UBSLIR Jordrut i i6s N8 o RIELAG lefibaRer 1O enabl ing

cooling operation with the same flujd. These and ot atures of this
i nvention will be d&99 9 tQcthls %RNQﬂFbﬁ%utth?geeh%oﬂrﬂﬁhﬂgdmﬁth

r ef er ence rieduded W Isweaii &Yéd’tgshreatlng dev1ce comprising a )
pressure redu01ng valve having an 1n1et connected to a steam \_J
source and an outlet, a heat exchanger chamber having an
inlet connected to the outlet of said pressure reducing
valve, and a pressure reduclng ejector hav1ng a suction
chamber connected to the outlet of ‘said heat exchanger
chamber, means for feedlng operatlon fluid to sa1d ejector,

~ and means for controlllng the temperature of sald operatlon
f1u1d to control the suction pressure of said eJector.
Accordlng to one embodlment of this invention, the
reduced pressure steam heat-treatlng device further
comprises a pump for feeding the f1u1d to the e]ector, a
tank for supplylng the fluid to the pump and rece1v1ng the
fluid discharged from the defuser of the ejector and means
for selectlvely connectlng ‘the outlet of the pump to the -
inlet of the heat exchanger chamber, and at the same time,
disconnecting the-steam supply from the heat exchanger
chamber to enabling cooling;operation with the same fluid.
These and other features of this invention will be
described in detail below about its embodiments with
reference to the accompanying drawings.
In the drawings: L |
Figure 1is a schematic dlagram representlng a



In the.drawings: Figure 1 is a schematic diagram representing a SR O
configuration of a first enbodiment of the heat-treating device according
to’this invention; Figure 2 is a block diagramrepresenting a variation of
t he enbodi-nment of Figure 1; Figure 3 is a seetional view representing a
main portion of a header used in the variagtion of Figure 2; Figure 4 is a
schematic diagram partly in block fornf'F%ﬁ?esentlng a configuration of a
second enbodi nrent of the heat-treating device accordizng to this invention;
Figure 5 is a schematic sectional viewrepresenting a structure of the
pressure reduci ng valve used in the device of this invention; and Figure 6
i § a secti onaionfiisyuradyirors et ianf ir gtarembiddimtenictaff ehe hdatHamatetghanger

chanber usedde@il S.e.aa?:'eg&fa;}e@]ttdﬁtﬂsglir ehtibyoughout the draw ngs, same

ref erence nunera to corresponding structural conponents which
wiil | nof>be described Fdsairg & \is Rtk fiagmamrepresentdhd Quppl i ed

froma sU™ aklagisitaem oF hid mbodimettOWD FIFERS 1§ Pressure reducing
valve 1 and enters a heat exchanger chamber which will be described,
| ater. The heat exchandd@Wifanbes 2 isfcctdrm}é%t SHiew, TEPRESKN NG & Ratin

The ej ect or - peritdion3 oM hdadean Wed tinr thehadrigtdionof Fiqhmentdyr
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form, representing a configuration of a second embodiment of
'~ the heat-treating device according to this invention;
‘Figure 5 is a schematic sectional view
\./ representing a structure of the pressure reducing valve used
in the device of this invention; and

Figure 6 is a sectional view representing a
partiél structure of the heat exchanger chamber used in the
embodiment of Figure 4.

Throughout the drawings, same reference numerals
‘are given to corresponding structural components which will
not be described separately.

Referring to Figure 1, steam supplied from a
suitable steam generator (not shown) passes a pressure
reducing valve 1 and enters a heat exchanger chamber 2 which
will be described later. The heat exchanger chamber 2 is

. connected to an ejector device 3. The ejector device 3

./ includes an ejector 4 having a suction chamber connected to
the heat exchanger chamber 2, a storage tank 5 of operation
fluid (e.g., water) for the ejector, and a conventional
volute pump 6 for feeding the fluid in the tank to the
nozzle of the ejector 4 and returning it through its defuser
to the tank 5. The tank 5 is provided with a water feeding

S pipe 8 having an electrically driven valve 7 and a valve
. control unit 9 for driving the valve 7 is adapted to respond
* to a temperature signal from a temperature sensor 10

disposed in the piping between the tank 5 and the pump 6.



volute pump 6 for feeding the fluid in the tank to the:npzzl.e af the ..
ejector 4 and returning it through its defuser to the tank 5. The tank 5 is
provided with a water feeding pipe 8 having an electrically driven valve 7~
and a valve control unit 9 for driving the valve 7 is adapted to respond to

a tenperature signal froma tenperature sensor 10 di sposed in the piping
between the tank 5 and the punp 6. ~ -4~ Another electrically driven valve
11 connected to the exterior is disposed between the punp 6 and the ejector

4 and a valve control unit 12 for driving this valve is adapted to respond .
to a detection signal froma |evel detector 13 disposed in the tank 5. In
oper at i onaAnohbewaedectriciad lyadrivens viadve Qlly daheatedaejtdw or 4 by the
punp 6 andyfgfsppss égﬁiggbgehhﬁett%'én5 the Sﬁﬂxgar k '6 Grld" ‘thd r{é;iéctﬁle’h a

saturation pressure correspond t water te ature is

produced aRdt AeVajl¥et spntrodd ;3-r2e§9¥r @%"tlm% tHe makveddhanger -2 is ¥

reduced thgagbed Eberéepehdt easpar dettee tionC @igndll Ifroid i@ by th

t enper at ure, sensor O and ds.a predeternined val ue, the
electrlcaFF§ GEPFeﬁ VQF§?°?eF§ 8p§ﬁ€d%8?ktﬁg val ve control unit 9 to
repl eni sh cool wat eInfoperakdohgetheqwates an chher damk 150 itshefoatidyly
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level w tEbPréQ?ohaghg5tb5 the! eadrent! 'Wit'é%p :%( udéd s
constantly nmonitore |.evel detector | f |t ex :
in the eJector 4 -and the pressure w1thin the heat exchanger |
2 is reduced thereby. The water temperature_ls constantly i_)

monitored by the temperature sensor 10 and, if it exceeds a
predetermined'Value,athe electrically driven valve 7 is

: opened by the valve control unit 9 to replenish cool water
from the feeding pipe 8 for reducing the water temperature.
Accordingly, the pressure within the heat exchanger'chamber
2 is automatically maintained at a predetermined value by
suitably presetting the actuation temperature of the valve .
control unit 9. While the water level within the tank 5 is
raised by the replenishment of water, it is constantly
monitored by the level detector 13 and, if it exceeds a
predetermined upper limit, the electricallyfcohtrolled valve
11 is oﬁened by the valve control unit 12 to dischargefthe L
excessive water to the exterior. The valve 1l is closed : &uj
when theelevel.reaches a predetermined lower limit. Thus,
the steam pressure within the heat exchanger chamber 2 is
maintained at a predetermined reduced value in the device of
this invention and never becomes an excessive vacuum as in
the prior art devices.

As described above, the pressure within the heat -

exchanger chamber 2 is expected to become a saturation _
vapour pressure of the operation fluid and the temperature .



predeternmined upper limt, the electrically controld eet val ve 11 is *opened
by the valve control unit 12 to discharge the excessive water to the
exterior. The valve 11 is closed when the | evel reaches a predetern ned
lower limt. Thus, the steam pressure wthjinthe heat exchanger chanber 2
is maintained at a predeterm ned reduced_value in the device of this

I nvention and never becones an excessive vacuumas in the prior art

devi ces. As described above,*the pressure wthin the heat exchanger chanber
2 is expected to becone a saturation vapour pressure of the operation fluid
and the tenperature -5- of the heating steamfed through the pressure
reduci'ng val ve af j thepeatiadt stermohed sthreught te PEApPSHEE uFeducing

correspondi ng tpaide S1 PiLSExpEcted HYWNEEomE A SR RELESEH etéﬁdﬁéﬂﬂéfe a
general tendency of becon1€g a sqgerheated st eam when reduced,in pressure
by a pressure r%kﬁﬁ??@PQ%} R dtihe PERPRYER ur e WPYRYSEt n® MEIR exchanger

chanber ﬂmK hereweue gémesann Nedls o geapera Edt éd@ect of coedomimglea to
suppress such s | ng, [ ' e; 2, r,.gh LS

di sposed bet me%%ﬁ%%%%‘gu?ég?’g uct ngp\a/‘g‘}'gge& 1J‘la%m%§l ?%%@ﬁga?j? e%gﬁgésé%éré
chanber 2, the teduaingfvalre handcthe Henperdure wibinbetthe theatigh a st eam

trap 15 10 Ne SHokdffer \aMRSeRT2 Lhsy ESHRE HIGHEr |D6ah kel ctbdecod the

electrically driven ve 11 1s connected through a valve 16 to a
tenper at ure durffBPerairechetP trdeke Lo RURRT?SHISitR FHRREhRedkiRPerads.

As shown in Fi H&ws in heigerdes ptalrgesdePechdabéncl4des aidpbseay head

portion between the pressure reducing valve 1 and the heat

K,f . exchanger chamber 2, the bottom of the header chamber 14
is connected through a steam trap 15 to the suction
chamber of the ejector 4 and the inlet side of the
electrically driven valve 11 is connected through a
valve 16 to a temperature dumper 17 attached to the side
wall of the header chamber 14. As shown in Figure 3,
the temperature dumper 17 includes a hollow head portion
18 screwed into the side wall of the header chamber 14
and a pipe joint 19 coupled thereto and the head portion
18 has a through-hole 20 opening in the header chamber
14 at the top and a rear portion connected to the
interior of the pipe coupling 19 through side openings
21 and a screen 22. With this arrangement, drain

o/ collected by the steam trap 15 from the header chamber
14 is sucked by the ejector device 3 and, when the valve
16 is opened, the water at its saturation temperature is
forcedly fed by the pump 6 to the temperature dumper 17
and sprayed from the through-hole 20 into the header

'~ chamber 14. Thus, the superheated steam is reduced in
T - temperature and the sprayed water becomes a saturated
water vapour. The vapour pressure within the head

&

exchanger chamber 2 can be maintained constantly at a
saturated vapour pressure by controlling the valve 16 to

adjust the amount of spray.
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18 screwed into the side wall of the header chanber® 14-and a prpe y0|nt 19

coupl ed thereto and the head portion 18 has a through-hole 20 opening in
the header chanmber 14 at the top and a rear portion connected to the

interior of the pipe coupling 19 through i de openings 21 and a screen 22.
Wth this arrangenment, drain collected Qy the steamtrap 15 fromthe header

chamber 14 is sucked by the ejector device 3 and, when the valve 16 is

opened, the water at its saturation tenperature is forcedly fed by the punp

6 to the tenperature dunper 17 and sprayed fromthe through-hole 20 into

t he header chanber - Thus, the su ated ste I's.reduceq in

t enperature and the%@%F%ﬁﬁiP§wﬂﬁﬁ éé: %“59s§z gﬁ%eﬁjﬁﬁ F aﬁﬁﬁﬁ?.ofhe'

vapour pr ddsis embddimernth e e dinciindes) can odrpedieor 24 caa bankeb nt ai pexip
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provi ded wiith a tenperature sensor 10 and a | evel . detector 13, as_in,the
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driving t@%f@ﬁ\fﬂsﬁéﬁely, the inlet of the heat exchanger chamber 2.
Motors or electromagnets 25 and 26 for drlvlng the valves 23
and 24 are connected to a central control device 27 to open
and close the valves 23 and 24 in mutually opposing fashion
under'con£r01 thereof._ Mbtors'or elebtrdmagnets'zs and 29
for driving the valves 7 and 11 are also bonnected to the
central control device 27 and adapted to effect the-same
operation as in the embodiment of Figure 1 based upon

1
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and 24'.are connected to a central control device 27 to open and cl ose the
valves 23 and 24 in nutually opposing fashion under control thereof.

Motors or electronmagnets 28 and 29 for driving the valves 7 and 11 are al so
connected to the central control device 27 and adapted to effect the sane

-operation as in the enbodi nent of Figure_17bg§ed upon the signals from
the tenperature sensor 10 and the |l evel de- tector 13. As shown, the heat

exchanger chanber 2 of this .enbodi nent has a U shaped vertical section and
is put in contact with a cylindrical reaction chanber 30 which is pro- 5
vided with a material inlet 31, a product outlet 32 and a stirrer 33. A
condenser 34 is inserted between the outlet of the heat exchanger chanber
and the ejecto and t t he condensger o]

the foed pipe Bhensoonnls FEPR PllpcEbFbetRtuEe o4R0EE 2L a0l e SPukl 5‘8-
10 the exteritectorAL3tiviAg sbowen, othel keat cexchangsst ¢hambérs2vefvehis
ARSI TN T Ceﬂgﬁgﬁ?gem&@zl Yheps Sheaud! ve Gdvi p

cl osed and t he®Val Y I S arrangenen

sour ce (not shoqnyaehtulshthechbandexchhngeacthenbehamb@hr@@gﬂthb psepsaﬁe
re- 15 - dug ngﬁyaﬁae'ﬁ}teng ﬁ{éﬂabeﬁﬁwg sfe A9 fz,aeetcbeei@& 39 whiey is
in contact wt eat exchanger cau5|n desired reaction
as in the enboﬂthﬁﬁ?ro33F|gubecqnd?ﬁs?§ %6nﬁ%n%%ﬂeb§e@rk@%%ﬂﬁ%nSEP gutipd

'sucked by the ggegh@rnéatOefEh&hgéhechammbed, ztﬂmebrferejéwartbeaﬂat €he
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tenperaﬁure 20 the er, the_condenger, not . be I n
such a heatlngcﬁﬁé}ﬁﬁlBﬂtﬁﬁk?ﬂrtﬁgeeﬂﬁﬂﬁ?ﬂﬁﬁf i? gﬁ?g €r°Tft?ﬁe ¢efvRips
is then cIosedsaﬁﬂrbb@hvahvel&étrScspbpedr19ém sateen 38 pphg dbstharbeat to

exqﬂgngerl%panphe exterior. A driving motor or electromagnet 36 for this
valve is also connected to the central control device 27.
When the valve 24 is closed and the valve 23 is opened
in this arrangement, steam from a steam source (not shown)
enters the heat exchanger chamber 2 through the pressﬁre re-
15 ducing valve 1 and, after heating the reaction chamber 30
‘ which is in contact with the heat exchanger chamber 2 and"
causing a desired reaction as in the embodiment of Figure 1,
it is condensed by the condenser 34 and sucked by the ejector
4 to enter the tank 5, thereby raising the water temperature

W

20 therein. However, the condenser 34 need not be used in such
a heating operation as in the embodiment of Figure 1.
If the valve 23 is then closed and the valve 24 is
opened, the steam supply to the heat exchanger chamber 2
stops and, at the same time, the warm water in the tank 5
25 is forcedly fed to the heat exchanger chamber 2 by the pump
6. This water and the residual steam are sucked by the
ejector 4 to return to the tank 5. At the same time, the
~ feed valve 7 is opened to replenish the tank 5 with water:
_— to gradually lower the water temperature of the tank 5.
30 Whiie the water fed into the heat exchanger chamber 2 is

4t

evaporated by the heat of the reaction chamber 30 to cool
the reaction chamber 30 by its heat of evaporation, a lot
of vapor produced at this time is condensed by the condenser
34 and sucked by the ejector 4. Thus, the condenser 34

35 serves to suppress the overload upon the sucking operation



stdps and, at the sanme tinme, the warm water in the tank:5 25 Ls fb}cediy
fed to the heat exchanger chanber 2 by the punp 6. This water and th

resi dual

steam are sucked by the ejector 4 to return to the tank 5.

the same time, the feed valve 7 is opeged to replenish the tank 5 with
“water to gradually lower the water tengerature of the tank 5. 30 Wi
water fed into the heat exchanger chanber 2 is evaporated by the heat

the reacti n hanber 30 to c i.ts heat of
evapor at i 8%, €| §3€5+0Fa dor ﬁo&&? d ™ q"etljhllg‘. ﬁ]%h t@%%?sted by the
condenser e8¢hangeruchavnbey 2hascjiacttive priorTiart, delvdcesiddbeer 34 35
serves to S 0 I 0

ej ector 4r§F$B{"§i S'&/%t%lenr\{;fl r%"i% s {ar\“t“'l%% ?tJ eﬁanger% usegas i n
prior artchangeeeof the presguze §Péaﬁ\°t'l¢ér1éﬁ¢ hamner: lefif esdn adhisdd may cause .
sudden chafa@caf vtiB%altriﬁﬁSléh@ @é@t&%‘c‘%@.'drﬁ%fh%ﬂ@rdeﬂ;ﬂ&m Wi Ct*hémy Anduce

vi bration_and destruction of the device.
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evice 59 the negative pressure of the ejector 4 is
accordlngly controlled and the cooling speed is thereby
controlled to enable a desired cooling treatment.

When the heating operation is resumed after the
cooling operation, the feed valve 7 is closed first. Then,
the water in the tank 5 circulates through the pump 6, valve
24, heat exchanger chamber 2, condenser 34 and ejector 4 and

ction

-

t’f.it

absorbs heat from the reaction chamber 30 to gradually raise

its temperature. When it reaches a;suitable temperature,
the valve 26 is closed and the valve 23 is opened at the
same time to introduce the steam. In this manner, the
heating operation can be resumed without the hammer effect
attributable to sudden change of the temperature.

The above-mentioned adjustment of the water

: temperature and control of the wvalves can be stored

previously as a predetermined program in the control device
27, thereby enabling complete automation of the heating and
cooling operatlons. | _

While the heat—treatlng dev1¢e of this 1nvention

-is particularly effective when used in the case of normal

heating temperature below 100 C such as in varlous reactlon

_chambers and food dlstllllng, condensing and ster111s1ng

devices, a structure of the pressure reducing Valve 1 used
in this case is schematlcally shown in Figure 5. As shown,



the water in the tank 5 circulates through the punp 6, valve 24, heat
exchanger chanber 2, condenser 34 and'ejector 4 and absorbs heat fromthe
reaction chanber 30 to gradually raise its tenperature. Wien it reaches a
suitabl e tenperature, the valve 26 is closed-and the valve 23 is opened at
the sanme time to introduce the steam In this manner, the heating operation
can be resuned w thout the hamrer effec??a%tributable t o sudden change of
the tenperature. The above-mentioned adjustment of the water tenperature
and control of the valves can be stored previously as‘a predetern ned
programin the control device 27, thereby enabling conpl ete automation of
the heating and cooling operations. Wile the heat-treating device of this

i nvention is rticularly effective en ysed in the case  of mal . heati ng
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di'~’3t i1l rig_,l cemdensiodnglmwr?ﬂ and ii&idlgad&/ia:a&,irﬁvsatw::m e hefrdbetwieassur e
reduci ng val v used in.thiscase is. sc tica shown in Fiagure H. As
shown, t he%B%eg?dPe vraé'd'l?ci%r?g ]\f’alc\feup?‘%s % astpéf?lﬁs’lurﬁeetrefpoﬁ?g‘vf squleaa'm
outlet 38 andphmagmddd &hrmiughya \oorBtedtisrge red\ddn antheuldied vy weitdd i s
coupled to SQUraw onsl | g, r ct] rod 40
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opening 43 to have the sécondary pressure. Accordingly, en the secondary

pressure, nanmSigle theopabs am eRalingi4} He hate Sheh ARFaNIArIhRAesSSYiSver 5
to some extenheccordingly, when the secondary pressure, namely, the pres-
— 10 sure of the heat exchanger chamber 2 lowers to some extent,

the diaphragm 41 is pulled down against the spring 42 to
open the main valve 39 to feed the steam to the heat ex-
changer chamber 2. When the secondary pressure is restored,
the diaphragm 41 is pulled up to close the main valve 39.

15 The tension of the spring 42 can be adjusted by a tension
control 44. The tension control 44 may include, for example,
an adjusting motor and operate in response to a signal from
the control device 27 as shown in Figure 4. When the above-
mentioned heating temperature is above 100°C, a pressure re-

20 ducing valve of the conventional structure is used since the
secohdary saturated vapor pressﬁre becomes above the atmos-

W pheric pressure. In this case, the main valve 39 is pushed

down by the spring 42 and normally openhs, while it is closed
when the secondary pressure becomes above a predetermined v
25 value. _
- The heat exchanger chamber 2 of the embodiment of Figure
4 has such a trouble in that, when the cooling water is intro-

™ duced therein from the valve 24 through_the path which is com-

S mon to the steam after heating operation as described above,

S 30 ,much thereof is insufficiently contacted with the surface of
the reaction chamber 30 and sucked by the ejector 4 before
evaporation, thereby resulting in a low cooling efficiency.
Figure 6 shows an improved structure for removing this trouble.

. =As showni»the reaction chamber 30 is surrounded by the heat
35 exchanger chamber 2 having an outer wall 45. The heat exe



the di aphragm 41 is pulled down against the spring 42 &0 open the i .
valve 39 to feed the steamto the heat ex- changer chanber 2. When t he
secondary pressure is restored, the diaphragm4l is pulled up to close the )
mai n valve 39. 15 The tension of the spn-ng 42 can be adjusted by a tension
control 44. The tension control 44 J&? I ncl ude, for exanple, an adjusting
not or and operate in response to a signal fromthe control device 27 as
shown in Figure 4. When t he above- menti oned heating tenperature is

above 1004, e%‘;%ﬁ%% Y nas %C'aqgmvialwiiezt% chi{‘tié)'@% O@iéd’cwre

i s used S|nce secondary sat urated vapor pressure econes
at mos- phb¥i Boptes4fr with Iaﬁl AR laxs & pliates A% drgerveninged down by

the springhédsepetveen®! PheORdher ‘dl'dniét'ér IcE Qs adipan s eepniary

pressure beignes above_a predetern1ned v 25 val ue. The: heat exchanger

chanber 23ofiffdecsmadirEnithan the, cuter, ddameter, of Fhe Feaction | when
the cool | Bhambeer 305 antlr&hed:ufod-'et,hdmy A nivermpidre pradpec %ﬁﬁmm 3

pat h whic om np Q.the fter ating; ati.an _as cribed
above, geﬂ‘gc °Yﬂgf‘§ a&opﬁsﬁ#xp ﬁtrl 3‘)"’3 é{c]g:&fo vﬁeﬁ?tﬁ?@sﬁﬂ & of the
reacti on aﬂaabeshéﬁnandwhwkwebycopﬂdnq wﬂ'@r 4 sheinhmoducesh rixomrithe her eby
resul ti ”gvbﬂvé hﬁwlﬁ‘EB' 'tﬁ@l %EUJ.‘E?B%}SveF‘tWJ ‘i:u‘iabﬂiogﬁﬂ%a rg;r&y ed st ructure

for renovin r ou own in the reacti 30.is

surroundeacgym@ﬁécnéw shown, by Al ATER¥ A, Ath Arfoyme the arubhey 45,
The heat gxite 4vh399§tscbea‘eehra ha8 #lowshdown Q@x\t@u tHY Gap S COUD' ed

UREIES o ok e A oot o
rubber plate 47 along that outer wall and, f1na11y,_1t ls \_)
sucked and dlscharged from the lower outlet 50. Thus, the
feed coollng water is effectlvely evaporated by the heat of
the reactlon_chamber 30 and the reactlon ohamber 30 can be
efficiently cooled hy the resultant heat of evaporation. In
the case of thls structure, the heatlng steam is 1ntroduced
from the pressure reduclng valve 1. through'another piplng '

_ separate from the cooling water into the under51de of the
 rubber plate 47 as schematlcally shown by an arrow 51. The:
rubber plate 47 may be made of a sultable resilient material
other than rubber. : | |
As descrlbed ahove, thls 1nvent10n prov1des a
reduced pressure steam heat treating dev1ce having high _
_Stablllty and high thermal eff1c1ency. The above-mentloned o
embodlments have been proposed for 111ustrat1ve purposes '
only and never mean any llmltation of the invention. It
should be understood by those skilled in the art that
various modifications and changes of these embodiments can
be made without leaving the scope_of'the invention as

o~y

@y, ’ .

defined in the appended claims. For example, while a U~ ' e ?
shaped section of the heat exchanger chamber 2 surrounding _”'
the reaction chamber 30 is shown in the above embodiment, ¥

the structure and shape of the heat exchanger chamber 2 is
freely selectable and, if necessary, the material to be

treated may be inserted di-



alittke smaller than the outer dianeter of the reaction chanber 30, and
therefore, its inner peripheral porti-on is bent downwards al ong the outer
wal'l of the reaction chanber 30 as shown. When the cooling water is
i ntroduced fromthe valve 24 into the ca¥1ty»above the rubber plate 47 as
schematically shown by an arrow 49, it” deforns the rubber plate 47 by its
pressure and flows down throtigh the gap between the outer wall of the
reacti on chanber 30 and the rubber plate 47 along that outer wall and,
finally, it is sucked and discharged fromthe | ower outlet 50. Thus, the
feed cooling water is effectively evaporated by the heat of the reaction
chanber 30 and the reaction chanber 30 can be efficiently cool ed by the
resul tant heaj 811@"3‘8%%%‘ %at f}féﬂaniﬂ‘é z“r”%{r]r\’{fe iPf {7%1”2%99
steamis introduce romthe ressure g5 ucing valve 1 t ano
p¥ pi ng separaaeefné&ushea&ad|aq;qmut;0hhﬁ&)aﬁkpmﬁmmgslhw by ] Eh@urebberlt
pl at e 47%s .sghe calyl T € 47 y_be
de, of a sui tggbﬁggkeg:ol ?"ea?]’[&%\ggé};ﬁ&lhﬁ% fkjloanner blﬁeéjpé)Aéf (F;J’élzt%:'rﬁl bedEE
bove, this iBkenPresspreyredicing valse plr@fsuﬁw%ma‘%nmaadw‘ea@uhg ens

devi ce havgngaBighitsakbmplle a1yt d harﬂmlpzeééé&i&%waivér hes may be re-
above- nenti oned egbodlnents have been proposed ustratjve oses
n

only and nevePON€9n anYlorepver, &PMs athdHIRR RITRPNERLS (RIE b hah the
under st ood prtbQSQr%klrleldQﬂ:JJn@ t\hﬁv&rt Hdutl esedhangerochansét i a8 é@féctor

changes of {MGEFAERRLy RN Spabel el 0y | SO BIMAEE, SEERSLE) LS

shaped secti oangf opleealtaatnadxdwuijﬂnmha:rﬂ)elrhe dmviwndl ng the reaction
chquer 394i s shown in the above enbodi ment, the structure and shape of the
heat™ exchanger chanber 2 is freely selectable and, if necessary, the
material to be



,__LLeaLed—nay“ﬁE“Tﬁéerted di - rectly in the heat eXchiariger«chanbe¥ 2.
Wi | are illustrated as controlled automatically in Figure 4,
“‘u E\‘m ““} nual Iy control any one or nore of them I f the pressure
walsve *1 of Figure 4 is adaquq?EQ ene- 5 able its conplete
closure t he precedi ng val ve 23 may be noved. Mor eover, sone of those
conponents other than the pressure reduci ng val ve, heat exchanger chanber

and ej ector device may be optionally renmoved in accordance with the use and

operatloneFAiﬁggktlon of the device. 10 CLAI Ms: - 1. A reduced
pressure Steam heat treating device conprising a pressure reducing val ve
having an inlet connected to a steam source and an outlet, a heat exchange

chamber haying an i gl 2édﬁeaae9&edsh9et Beecamt hetatoftr%&ltcin@r FeSuilce reduci ng
val ve, and a gtessure reduci n g ctqQr - haV|§% ycti on chamber connected
to the outPEPTIFLRG; § REGSSUXENIRGHFIDAAYH %@3&? thg operailon

fluid to conneetedt o, aastleamassutce anutanlbumgetbeathca&rcuohanye o
oot 1Ol B, Yot SRR S0 AR B0 e o
sai d operpréssureureduocingevaives andsauprhsaursxcndngangbnanbcnw and neans
for sw tCﬂwﬂnée&dsﬁEtiéhdcﬁhﬁﬁ&aeénﬁéb@eap%atth‘én Jdt‘i'e‘i 'oFf said

heat exchanger chamber, means for feeding operation fluid to

said ejector, and means for controlling the temperature of

said operation fluid to control the suction pressure of said

o
a

Y

. ejector. \_)-

2. A device as set forth in claim 1, further
comprising means for introducing said operation fluid to the .
inlet of said heat exchanger chamber, and means for
switching feed of said steam and said operation fluid to
said heat exchanger chamber.

3. A device as set forth in claim 1 or 2, vherein
said operation fluid feeding means includes a fluid storage
‘tank, pumping means for forcedly feeding the operation '
fluid in said storage tank to a jetting nozzle of said
ejector, means for returning the operation fluid from said

ejector to said storage tank, and means for replenishing &

said storage tank with operation fluid of relatively low
temperature.

4. A device as set forth in claim 3, wherein said
means for controlling the temperature of the operation fluid
includes a temperature sensor for sensing the temperature of
said operation fluid to provide a sense signal, and means

Rol



said heat exchanger chanber. 3. A device as sefifdrth in claimi or
2, wherein said operation fluid feedi.ng neans includes a fluid s

t ank, punping means for forcedly feeding the operation fluid in said '
storage tank to a jetting nozzle of said ¢jeetor, neans for mmm ’““I“‘\“““\
operation fluid fromsaid ejector to saFdléBpLage tank, and ns *
repl eni shing said storage tank with operation fluid of relativélf | ow

t enperature. 4. A device as set forth in claim 3, wherein said neans
for controlling the tenperature of the operation fluid includes a

terrpe(rjat ure &Qé‘éi%néﬂlﬁe S@é‘é&é‘ﬂd@&é@%ﬁjﬁéwﬂoﬁfc&?&ﬁbppﬁﬁ@tiﬂé éz_hb'ﬁﬁilzt]?
provi de a sense signal, .and neans . responsjve to said sense signal for
control ling ﬂé raﬁ%ﬂlﬁﬂm?rbtpl i%rﬁe%]fee@]a?rr}le%ﬂ%ﬁﬂ§hi ng means. 5.

A device as set forth in claim3, further conprising neans for detecting

the |evel™of said fluid,s 79 0 i ti | gpal , and
means re§ﬂ0nssls've to saichd t%ée)‘%ec i%%%%n%%%r%i%%ﬁ&?hgﬁgﬁl operation
f/uid to the compariissing gneans for Mekectingisthetlevel (of saldifduidfurt her

onpri sing MeaASr g SAHDPTES P AP Ed i $1na1 Sadhd Meansd bet veen
said pressure reducing val ve and, said heat exchanger chanber, said peans

i ncl udi ng a ARSAKNSIHR tRAAid detgrtiompignal Arsrharging isatd sai d

chamber. 7. operatiorlefieRd ao Sitie féxttidridrclaim 1, 2, 3, 4 or 5, wherein
sai d pressure reducing valve includes a nmain valve nornmally urged to the

direction of closure, and pressure
6. A device as set forth in claim 1, further

comprising means for suppressing superheating of the steam

— inserted between said pressure reducing valve and said heat

| exchanger chamber, said means including a chamber and means
for spraying said operation fluid into said chamber.

7. A device as set forth in claim 1, 2, 3, 4 or 5,
wherein said pressure reducing valve includes a main valve
normally urged to the direction of closure, and pressure
responsive means for responding to reduction of the pressure
of the outlet side to open said main valve.

8. A device as set forth in claim 1, 2, 3, 4, 5 or 7,
wherein a condenser device is provided in the piping between
W said heat exchanger chamber and said ejector.

9. A device as set forth in claim 1, 2, 3, 4, 5, 7 or
8, wherein said heat exchanger chamber has a U-shaped
section surrounding a cylindrical reaction chamber, and an
inner cavity divided by an annular partition plate into an
upper cavity having a relatively small volume and a lower
cavity having a relatively large volume, said partition
plate being composed of a resilient material having an inner

el s v
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i respondi ng to reduction of théiplessure of t et omi | et
g t id main val ve. 8. - A device as set forth in claima1,
aiﬂgﬂlﬂ"]mglﬂﬁmerel n a condenser device is provided in the piping
b L exchanger chanber gmi.sai d ejector. 9. A devi ce as
set forth inclaiml1, 2, 3, 4, 5 7 or 8, wherein said heat exchanger
chanber -has a U shaped section surrounding a cylindrical reaction chanber,
and an inner cavity divided by an annular partition plate into an. upper
cavity having a relatively small volume and a | ower cavity having a .
relatively large volunme, said partition plate being conposed of a resilient
materi al iddaimedean Jessethan dilevivtier eliandter (e saidrrehctbder of said

being. bonELRRBRE » %, dRREr Rl Belielh dle SR AL A D 0 ¢
cavity hapilageateingetbeindr adong diwe auter Wall ofirahidi xeaciwbon cavi:t-y
having anchn® rf,oﬁasiﬁ ﬁgyﬁa@ﬁl‘iya@lﬂﬁ'lgetaﬁ Q.rnl?eg/hfo??i' £ €am an

10. A reduced presSure steam heat treatlng ice substantiall y as .
her ei n deoPeraddon i uidcandt said ower LY ity ndamginlet for

said steam and an outlet for both said steam and fluid.

10. A reduced pressure steam heat tteating device |
substantially as herein described with reference to the
accompanying drawings.




