1 REFRI GERATI NG MACHI NE BACKGROUND OF THE | NVENTI ON The present
invention relates to a refrigerating nachine and, nore particularly, to a
refrigerating machi ne capabl e of absorbing hot air entering a refrigerating
chanber 5 and absorbing noisture in the hot air to increase the
refrigerating effect and refrigerating efficiency in the refrigerating

chanber. A typical refrj i 1y includes a
conpressor, a condenser, an egggﬁzégﬁg%@ﬁ%?ﬁ%ﬁgnWevaporator connected to
each other by a piping to forma closed Ioop in which a coolant circul ates.
The evaporator is | ocated IBAGKGROUNBrQRE iMhde INAAKWEION 10 The |iquid
coolant is delivered by the conpressor into the evaporator to absorb the
heat in the refriThepadsamdnedaivhatl ateadno wgbfrigeveting mshiadeland, mopppdratilarmy,
Thus, the refrigerating chanber is in a low tenperature state to
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M
are of air-cooled type and include a circﬁ?atlng fan to proceedgwnth forced

dr aught -of _gj : T e Tamsa) pdépét t he air
in the ?ef raﬁgép%otwﬁgr@ﬁ%%grﬁﬁen@%ﬂgsﬁeat Cﬁnaeﬁr‘gégr tu@@ elff#étt e réﬁf;f_%rcég@ ed
evapor at or ._.Si. : due to operation of the notor of the
evapor at or egﬁéa&ft‘?,'@ﬁ%gﬁﬁ@efaﬁﬁg%@ﬁ%w rents outputted by the circul ating
fan causes an ingrease in.the tenperature in the refrigeratin hanber, the
refrigerating syl SR EIGEING YSEhITRIHNANG Udes 7 cEDha £l e,

| eadi ng to considerabl e consunption of 20 electricity. Furthernore,

t enper at ur EXPaASHENAMANE, axd a1 evapQetqr CopNecREeraei Pverby ROHUREE fiorm@afdosHder

of 4 degrees Celsius between the air inlet and the air outlet.

Recent |y, &oop icouhied aopalsor eitaiadeh dhe epammatpeis |acaiel inya tdibgeraipt ewmber.
evaporators due to the above di sadvantages. A tube-cool ed evaporat or

gener allDy iTelligdiesscapl dant e dativerdadday the campressarintiocthe Paaporaibr @ abedrbitgehedti ng
chanber and a plurality of radially 25spaced fins on an outer periphery of

the tube. TwotHeaoeidefai®gC ehbinberantirdugl ObWeempéatiors | @rpobdatioh. tTius! uibe
provi de cold energy for heat exchange with the food in the refrigerating

chanmber . Sir&ﬁﬁfﬁaﬂ Rg cHARbMik h B8R th?ﬁéér%@égt? sthf® tB\eIrgeftie foddNort M?dté‘ﬁme{het op

face of the refrigerating chanber, d air descends naturally to
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fan to proceed with forced draught of air, such that heat change can be conducted

15 between the air in the refrigerating chamber and the heat changer tube in the air-cooled

evaporator. Since the heat generated due to operation of the motor of the evaporator and

friction of the air currents outputted by the circulating fan causes an increase in the

temperature in the refrigerating chamber, the refrigerating system must operate

continuously to reduce the temperature, leading to considerable consumption of

20  eectricity. Furthermore, temperature imbalance exists due to a temperature difference in
the order of 4 degrees Celsius between the air inlet and the air outlet.

Recently, air-cooled evaporators have been replaced by tube-cooled evaporators

due to the above disadvantages. A tube-cooled evaporator generally includes a tube

mounted on an inner top face of a refrigerating chamber and a pluraity of radially

25 gpaced fins on an outer periphery of the tube. Two faces of each fin and the outer



5 equi pped wth a tube-cool ed evaporator, effectively solving the

di sadvant ages of the air-cool ed evaporators. Since the tenperature
of the faces of each fin and the outer periphery of the tube is in a range
bet ween m nus 20 degrees Cel sius and m nus 50 degrees Cel sius for heat
exchange with the food in the refrigerating chanber, the hot air enters the
refrigerat ip@ﬂﬁhelﬁ of highrebe WhoVige tcorl da@yy dbr theet eahangenathi the foodnibethel s

opened, and the noisture in the hot air and the water content in the food
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condensation. "The Trost accunulates to forman insulating |ayer adversel y
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absorb the hot air entering the refrigerating chanber, the noisture |n the
hot air, ami-GOREO@ERAAEOENtent in the object to be refrigerated 20 for the
purposes of increasing the refrigerating effect and refrigerating

ef fici ency whil e Sintetketempgratuie otitherf acssioh gaakifin @idghe puteBper FReSUNNINRVIDEF THE
| NVENTI ON The primary objective of the present inventionis to
provi de a neuea rangkroeyeseatmings 2acegrees Calsalsl andahinab S0rdegregs Celsi usdor heat
entering the refrigerating chanber, 25the noisture in the hot air, and the

wat er cont eRéhanbe Wi BBIf &S witﬁebéfrrfgé’fafr hgenahies, fhemot bie en?er@ﬁrreneﬁi@eraﬁhg
increasing the refrigerating effect and refrigerating effici ency whil e
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providing a rigerating mac I ne i ng: refrigerating devi ce
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periphery of the tube due to condensation. The frost accumulates to form an insulating

layer adversaly affecting the heat exchange efficiency. Thus, timely defrosting the faces
of the fins and the outer periphery of the tube is required for maintaining normal
15 operation of the refrigerating system. Current defrosting methods include stopping the
compressor, hot gas defrosting, and defrosting by sprinkling water. These methods will
result in awet floor and the risk of injury by the falling frost.
Thus, it is an important issue to absorb the hot air entering the refrigerating
chamber, the moisture in the hot air, and the water content in the object to be refrigerated
20 for the purposes of increasing the refrigerating effect and refrigerating efficiency while
increasing the defrosting efficiency.
BRIEF SUMMARY OF THE INVENTION
The primary objective of the present invention is to provide a nove
refrigerating machine capable of absorbing the hot air entering the refrigerating chamber,

25 the moisture in the hot air, and the water content in the object to be refrigerated for the



a condenser including an input end, an output end and a fan; a
first pipe in communication wth and | ocated between the output end of the
conpressor and the input end of the condenser; a reservoir including an
inlet and an outlet; 10a heat exchanger including an input pipe and an
out put pipe, wth the output pipe of the heat exchanger being in
conmuni cat ipdfposes fof t imerasingt then eef dderbivey cpfeptr %ﬁore'fri@eraﬁ%p@ﬂi@érm; whilki r st
refrigerating el ectromagnetic val ve nounted on the second pipe; 15a first
expansi on VaddginRHeb&FoBRg EfiRigRgond pi pe and | ocated downstream of the
first refrigerating el ectromagnetic val ve; a tube-cool ed
evaporator in co i | W ; : ; | : i on
W%g&?efc*bj’%n\gga E)é;fulﬁH F@‘%Bﬁ&%%@fr%@ﬁg rﬁdégh% icidng:

val ve; ni cati on wnstream end of

t he tube-cool ed i [ r...with the input pipe of the heat exchanger
bei ng in conmuni %g?fﬁgﬁ%ﬁpﬁﬁgf'ﬁ%%klﬂf}g pi pe; athird pipe in
communi gati on with the secondhegéﬁ)e and Iocafqﬁg uPstrea. of the first
refrigePating el ect rAfREYRESPAYHIY A oUW LR ARMPLEENGt i ng el ect romagneti ¢
val ve nounted on the third pipe; 25a second expansion valve nounted on the
third pipe and | oc atagpndenser including an input end, an output end and a fan;

afirst pipe in communication with and located between the output end of
the compressor and the input end of the condenser;
areservoir including an inlet and an outlet;
10 a heat exchanger including an input pipe and an output pipe, with the

output pipe of the heat exchanger being in communication with the input end of the

COMPIressor;
a second pipe;
afirst refrigerating electromagnetic valve mounted on the second pipe;

15 a first expanson valve mounted on the second pipe and located

downstream of the first refrigerating electromagnetic valve;
a tube-cooled evaporator in communication with a downstream end of the
first expansion valve;
a fifth pipe in communication with a downstream end of the tube-cooled
20  evaporator, with the input pipe of the heat exchanger being in communication with the
fifth pipe;
a third pipe in communication with the second pipe and located upstream
of the first refrigerating electromagnetic valve;
a second refrigerating el ectromagnetic valve mounted on the third pipe;
25 a second expansion valve mounted on the third pipe and located

downstream of the second refrigerating electromagnetic valve;



downstream of the second refrigerating el ectromagnetic valve; 4

an eighth pipe in comunication with a downstream end of the second
expansi on val ve; an air-cool ed evaporators i n conmuni cation with a
downstream end of the eighth pipe; 5a fourth pipe in communication with a
downstream end of the air-cool ed evaporator and the fifth pipe; and an

i n-chanber tenper at wheeightht st pe hvacomenumi datiors twitroAtdadinsiaés @ng @f anel sesontiact ,
wherein the inlet of the reservoir is in comunication with the output end

10of the cepggmfvaee outlet of the reservoir is in comunication with
the second pipe; and a defroster including:

an air-cooled evaporator in communication with a downstream end of the
eighth pipe;
5 a fourth pipe in communication with a downstream end of the air-cooled
evaporator and the fifth pipe; and
an in-chamber temperature switch having a first contact and a second
contact,
wherein the inlet of the reservoir isin communication with the output end
10 of the condenser, the outlet of the reservoir is in communication with the second pipe;
and
adefroster including:
amicro switch having afirst contact and a second contact;
a door-opening relay including a cail, a first contact, a second contact, a
15 third contact, and a fourth contact;
ahigh/low pressure switch;
a compressor electromagnetic switch including an overload protector and a
coil electrically connected to the overload protector;
adelay relay having a contact;
20 aset timer having afirst contact and a second contact;
adefrosting timer having afirst contact and a second contact;
a defrosting conversion contactor including a coil, afirst contact, a second
contact, athird contact, and a fourth contact;
a seventh pipe;

25 a defrosting electromagnetic valve mounted on the seventh pipe;



a mcro switch having a first contact and a second contact;

a door-opening relay including a coil, a first contact, a second contact, a
15third contact, and a fourth contact; ashigh/low pressure swtch;

a conpressor electromagnetic switch including an overl oad protector and a
coil electrically connected to the overload protector; a delay relay having

a contact; 20a set td defrosiayiregtttnd tensierggret edtchamdiiy adp@ddcontirt, at firsta
defrosting tinmer having a first contact and a second contact; a

def rosti ng copAMERTd 25c0RNtaRs@r including a coil, a first cont act, a second
contact, a third contact, and a fourth contact; a seventh pipe; 25a
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contact, ar?:ﬂar%bgreﬁ%r}lrst c%rﬁ{ﬁf E)f the micro switch is electrically connected to the coil of the
5 door-opening relay, the first contact of the door-opening relay, the contact of the delay

relay, and the second contact of the door-opening relay,
wherein the second contact of the micro switch is electrically connected to

the delay relay and the contact of the delay relay,
wherein the contact of the delay relay is electrically connected to the first
10 contact of the door-opening relay,

wherein the second contact of the door-opening relay is electricaly
connected to the second refrigerating el ectromagnetic valve, the fan of the condenser, the
third contact of the door-opening relay, the first contact of the set timer, the defrosting
timer, the defrosting electromagnetic valve, and the coil of the defrosting conversion

15  contactor,

wherein the third contact of the door-opening relay is eectricaly
connected to the first contact of the set timer, the second contact of the set timer, a
pluraity of fans of the air-cooled evaporator, the high/low pressure switch, and the
in-chamber temperature switch,

20 wherein the second contact of the set timer is electrically connected to the
fourth contact of the door-opening relay, and the fourth contact of the door-opening relay
is electrically connected to the first refrigerating el ectromagnetic valve,

wherein the high/low pressure switch is electrically connected to the
in-chamber temperature switch, the third contact of the door-opening relay, the coil of

25 the compressor electromagnetic switch, and the overload protector,



wherein the mcro switch is nounted in an entrance of a refrigerating
chanber, the first contact of the mcro switch is electrically connected to
the coil of the 5door-opening relay, theeirst contact of the door-opening
relay, the contact of the delay relay, and the second contact of the

door - openi ng rel ay, wherein the second contact of the mcro
switch is el ectri calwiyerdanetisedoritact oh enecidf @t migeti dgr Relectiel| ¢ @ohdtedad t he
del ay rel ay, wherein the contact of the delay relay is

el ectri cal ke fipsprefiagdof etdifobiig tesktiRQ MrASdrattfe SANECHIUN firPRBNAE diethay .
wherein the second contact of the door-oOpening relay is electrically

connect ed @R%ng i tiR9uR! f6HUr QORRES eV ; f the
condenser,tot%%régfr‘%sr8 conérgf(??htg?&t?hégadtor%r&@gegl ng féefl fh;/e, &%fﬁcgsu?é) B’S’W%gr? act
of the set o htg&bathe defrosting tinmer, the defrosting el ectromagnetic

i

val ve, and | of the defrosting conversion 15contactor,

wherein_the third contact of the door-openi relay is electricall

connect 8d to the fi MUIE B a0 ot Sbihedetering Yaeds St calby Caeiecist! ¢ ne
set tinmer, a plurality of fans of the air-cool ed evaporator, the high/low
pressure s therfourimeontacs of HedeliRing coBMSIoRCORECtoni t ch, 20wherein t he
second contact of the set timer is electrically connected to the fourth
contact of the door-vdmseinnther éirsly contadt ohethe odeftdstiogneenyerssfin tchetactor is
door-opening relay is electrically connected to the first refrigerating

el ect r omagrsdctricaliplcwianected to the fixed contsloeofethe detnestimggbitong tempersture ssitch,ch i s
electrically connected to the in-chanber tenperature switch, the third

contact of thdfr<leoritaRs thedefr&dtidy redditthf@hiperiuré Sihviteh CaHitheskied contact of
el ectromagnetic switch, and the overl oad protector,

10 the defrosting resetting temperature switch,

wherein the second contact of the defrosting conversion contactor is
electrically connected to the second refrigerating magnetic valve, the fan of the
condenser, the plurality of fans of the air-cooled evaporator, and the fourth contact of the
defrosting conversion contactor,

15 wherein the third contact of the defrosting conversion contactor is
electrically connected to the defrosting magnetic valve,

wherein the coil of the defrosting conversion contactor is electrically
connected to the fixed contact of the defrosting resetting temperature switch and the first
contact of the defrosting conversion contactor,

20 wherein the seventh pipe including a first end located between the
compressor and the condenser and a second end in communication with the eighth pipe
connected between the second expansion valve and the air-cooled evaporator.

Preferably, a manua selection switch is mounted between the coil of the

compressor el ectromagnetic switch and the micro switch, the coil of the door-opening

25 relay, the high/low pressure switch, the delay relay, the set timer, the defrosting timer, the



wherein the first contact of the defrosting tinmer is electrically connected
to the first contact of the defrosting resetting tenperature swtch, the
first contact of the defrosting conversiagn contactor, and the third contact
of the defrosting conversion contactor, 5wherein the second contact of the
defrosting tiner is electrically connected to the fourth contact of the

def r osti ng defrostigigsicOnNversibh acbifibctor, the defrostivitereédtroiidgnétio sialepnhatt thef the
defrosting conversion contactor is electrically connected to the fixed

contact of jhbRaAsd t@hpérAdrd SHRht i ng tenperature switch, the first contact
of the defrosting resetting tenperature switch, and the third contact of

10the defrosti ngg@%?%ﬂi | 7 HESTRER Wiﬁclﬁﬁg%gpsed container hax‘/l’ﬂgfaﬁbﬂte? B&grgecond

contact of the d hg conversi on contac s electrica connected to
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t he defposting conversion contactor, 15wherein_the third contact of the

o r ost P COBMUEH BH WdHS LR ot B IRRElr T U el e e ep ot i ng
magneti c val ve, , wherein the coil of the defrosti na? conversi on
cont act or ositlel] BOE N RMNYURieAtioa Widl the fir i eang Sesend: expareionofal\tase ThefiARESt i ng
resetting tenperature switch and the first contact of the defrosting

conver si on bagelt bctudes trEOwpEl pipe ineonyeveationpivitie then&fthdiipg Ehef innst barrel

| ocat ed between the conpressor and the condenser and a second end in
communi cat ifarmheni dhudes eheeaLgihuit fpi e i pecompmumiczti ed Wikt thve gput drel ofsbecameregsansi on
val ve and the air-cool ed evaporator. Preferably, a manual selection
swi tch is nount egrdyeiage the tiBeeblled &/abdiaof PRENIRS EPfube)] & Pl brelifasTetatialigWi t ch

and the mcro switch, the coil of the door-opening 25rel ay, the high/low
pressung Suhheh firkifted@lIRYondd®h art BfteSsdiphbESH the Aibed&id 2BFdcRE. ThéRlbe t he
or the plurality of radially spaced fins is fixed by the bracket to an inner top face of the
refrigerating chamber.
Preferably, the air-cooled evaporator includes a tank fixed to the inner top face
of the refrigerating chamber, the plurality of fans fixed to the tank, a row of copper pipes
15 mounted in the tank, and a water pan mounted to a bottom of the tank. A water draining
pipe is mounted to the water pan.
Preferably, the tube-cooled evaporator further includes:
a sixth pipe in communication with and located between the first refrigerating
electromagnetic valve on the second pipe and the first expansion valve;
20 athird expansion valve mounted on a downstream end of the sixth pipe; and
a first tube-cooled evaporator in communication with a downstream end of the
third expansion valve, with the first tube-cooled evaporator including a tube, a plurality
of radially spaced finsintegrally formed on an outer periphery of the tube, and a bracket,
with the tube or the plurality of radially spaced fins fixed by the bracket to an inner top

25 face of the refrigerating chamber, with the tube of the first tube-cooled evaporator

including an end in communication with the downstream end of the third expansion



7 defrosting conversion contactor, the defrosting el ectromagnetic val ve,
and the in-chanber tenperature swtch. Preferably, the heat
exchanger includes a closed contai ner haw ng an outer barrel and an inner
barrel fixed inside the outer barrel. The outer barrel includes an inlet
tube in 5 communication with the outlet end of the reservoir. The outer
barrel furtbke Wit teesul®nobuhé dirstt tipe-dobledosvapditat irefudmd nbdther hd Sh and
second expansion valves. The inner barrel includes the input pipe in

comuni cat icgmnMnidatibRQithithé AiftRipRe. The inner barrel further includes the
out put pipe in communication wth the input end of the conpressor.
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Pr ef eragl Yy, the air-cool ed evaporator includes a tank fixed to the inner
top facg oM@ @V i gerating chanber, the plurality of fans fixed to the
tank, a row of copper pipes 15 nounted in the tank, and a water pan nounted

to a bottomof the tank. A RESERIGFOIMQGTHERRAWINGSted to the water pan.

Preferably, the tube-cool ed evaporator further includes: a sixth

pi pe i n communi c&lGoh igia Hisgranmaicavied beavwebigardtingf meshing etedrdiegalioi ing

el ectromagnetic valve on the second pipe and the first expansion val ve; 20a
t hi rd expamsésent imedntiennounted on a downstream end of the sixth pipe; and

a first tube-cool ed evaporator in comunication with a downstream end of

the third expansiFpg ¥l &¥§de Wehhoft Aestfi gdrating cHheo 6l 8@ refvieetial ehachitelofdi ng
a tube, a plurality of radially spaced fins integrally fornmed on an outer

peri phgpy ¢figthe tube, and a bracket, with the tube or the plurality of
radial [y spaced fins fixed by the bracket to an inner top 25face of the
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expansi on FIG 4 is a view of a circuitry of the refrigerating machine according to the
present invention, wherein a tube-cooled evaporator of the refrigerating machine
according to the present invention is working during refrigerating operation.

15 FIG 5 is aview of the circuitry of the refrigerating machine according to the
present invention, wherein an air-cooled evaporator of the refrigerating machine is
working while adoor of arefrigerating chamber is opened.

FIG 6 is aview of the circuitry of the refrigerating machine according to the
present invention, wherein the air-cooled evaporator of the refrigerating machine is

20  working while adoor of arefrigerating chamber is closed.

FIG 7 is a view of the circuitry of the refrigerating machine according to the
present invention, wherein the air-cooled evaporator is working during refrigerating
operation.

FIG 8 is aview of the circuitry of the refrigerating machine according to the

25  present invention during defrosting.



8 val ve, wi

th the tube of the first tube-cool ed evaporator including

another end in comunication with the fifth pipe. The presen
invention will beconme clearer in |ight ofg the foll ow ng detailed
description of illustrative enbodi nents of this invention described in

connecti on

wi th 5the draw ngs. DESCRI PTI ON OF THE DRAW NGS FI G

t

1is

a diagrammtic ViFrew ®fs aviedf bf gry@icung oltei reli gretion dhairiccadcbeliny eseet

i nvention.
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FIG2 is a side view of a refrigerating chanber of the
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on line 3-3 0 is aviewof acircuitry
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wherein an air-cool ed evaporator of the refrigerating machi
PgOYoor of a refrigerating chanber is opened. F

is a view of the circuitr_,\{Aof t he refrigg{latin% machi ne according to t
=

present invention, wherldF

machi ne is

10

15

20

25

kLD BESCRIBT KN &R poFdNYENFIQMe refri ger at

20wor ki ng while a door of a refrigerating chanber is closed
With reference to FIGS. 1-3 and 10, a refrigerating machine according to the

present invention includes a refrigerating device 1 and a defroster 4. The refrigerating
device 1 includes a compressor 11 having an output end 111 and an input end 112. A
condenser 12 includes an input end 121, an output end 122 and afan 17. A first pipe 10a
IS in communication with and located between the output end 111 of the compressor 11
and the input end 121 of the condenser 12. A reservoir 13 includes an inlet 131 and an
outlet 132. The refrigerating device 1 further includes a heat exchanger 14 for providing
a liquid coolant in a low-temperature and condensed state to first, second, and third
expansion valves 16a, 16b, 16c and for providing an overheated gaseous coolant to the
compressor 11.

A first refrigerating electromagnetic valve 15a is mounted on an appropriate
location on a second pipe 10b. The first refrigerating electromagnetic valve 15a can
block or not block the flow of the coolant in the second pipe 10b to a tube-cooled
evaporator 2. The first expansion valve 16a is mounted on the second pipe 10b and
located downstream of the first refrigerating electromagnetic valve 15a. The liquid
coolant expands while flowing through the first expansion valve 16a. The tube-cooled
evaporator 2 is in communication with a downstream end of the first expansion valve
16a. A fifth pipe 10e is in communication with a downstream end of the tube-cooled

evaporator 2.
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FIG7 is a viewof the circuitry of the refrigerating machi ne according to
the present invention, wherein the air-cooled evaporator is working during
refrigerating operation. FIGI® is a view of the circuitry of
the refrigerating machi ne according to the 25present invention during
defrosting. 9 FIG9 is a viewof the circuitry of the refrigerating
machi ne accordi n@ thrct ;b\'?em)esgmm comv@imidafion Wikt thed secbilee prder 1aboahce theated
evaporator is working after defrosting. FIG 10 is a view of the
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wherein the refrigerating na ne’is not proceeding wth refrigerating
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and an pnput end 112. A 10 condenser 12 i.ncludes_an input end 121, an
out put g 13555020 plppoiFor S A ser BBt B0 uave 168 S GANeSAIAPER and
| ocat ed between the output end 111 of the conpressor 11 and the input end
121 of the 19smadHyaedipwnareas of (s secarsl ieHigedeg eertionagnetcaal yhiptard heut | et
132. The refrigerating device 1 further includes a heat exchanger 14 for
provi di ng aiguicgpothnt expaads whihe Howong-thkougle the: secenceaxpansiorieeetblst ate to
first, second, and third 15 expansion valves 16a, 16b, 16c and for
provi di ng an oveAmeaylat pijses €0is in@ohminidatioh ndthca dpwesissam d&itl of the seconé
first refrigerating electromagnetic valve 15a is nounted on an appropriate
| ocati on orxparBrRECNE VR PEb.19Re dPeodiéd Sdvapérbior 98T idt iMGofinaGiicpBRINGhi &
val ve 15a can bl ock or not block the flow of the coolant in the second pipe
10b toqg t nsPehs 8):3 ir S M c
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t ube- cool e(%he reservoir 13 is in communication with the output end 122 of the condenser 12. The

outlet 132 of the reservoir 13 isin communication with the second pipe 10b.

15 In the form shown, the heat exchanger 14 includes a closed container having an
outer barrel 141 and an inner barrel 142 fixed inside the outer barrel 141. The outer
barrel 141 receives the low-temperature liquid coolant from the reservoir 13. The inner
barrel 142 receives the high-temperature gaseous coolant from the fifth pipe 10e. Thus,
the liquid coolant is separate from the gaseous coolant. An inlet tube 143 is mounted to

20  an upper end of the outer barrel 141 and is in communication with the outlet 132 of the
reservoir 13. An outlet tube 144 is mounted to a lower end of the outer barrel 141 and is
in communication with the first, second, and third expansion valves 16a, 16b, and 16c,
such that the liquid coolant in the outer barrel 141 can enter the first, second, and third
expansion valves 16a, 16b, and 16c. An input pipe 142 is mounted to an upper end of the

25 inner barrel 142 and in communication with the fifth pipe 10e. Furthermore, an output

pipe 146 is mounted to the upper end of the inner barrel 145 and in communication with



25evaporator 2. 10 A third pipe 10c is in communication with the
second pi pe 10b and | ocated upstreamof the first refrigerating

el ectromagnetic valve 15a. A second refrigerating el ectromagnetic val ve 15b
is mounted on an appropriate location on the third pipe 10c for controlling
bl ocki ng or not bl ocking of the flow of the coolant in the second pipe 10b

5 to an ai nheipplteshdeMapditiad @mpresshr $EAMING, th an-snqier afalevRisddl cbsl antfusrhed on
the third pipe 10c and | ocated downstream of the second refrigerating

el ect r omagnd iube\BHE e@«é&raﬂﬁ;g ahti G & r-%@élb@@h&%&_@ﬁﬁ%a%gbmhfd@%ﬁgfihhf ough

t he second expansi on valve : An ei ghth pipe | isin

conmuni cat ipgcglbagﬁo)% ;épgrtﬁg"u‘ﬁ@kﬁﬁﬁ@l%di nfY tﬁ@%ﬁ%t%ﬁaa&?g%ai {ABn AW §ntbSipe The

air-cool ed conmuni cation w downstream end of the

eighth pip . f i 10d, iS_| ni ' i shream
end of | ho BT Prsss Rl haR s e inE Y B 4,8 chabsRR AR ST
tenperature switch 18 has a first contact 181 and a ond contact 182. The
ol b 181 gplinibertoglentiar e puter el 0 i e b i T AL DGRt AR 22
of the condenser 12. The outlet 132 of the reservoir 13 is in comunication
with the s&ehaopipaenes exchangemlsd RSy Bhown, the heat exchanger 14

i ncludes a cl osed container having an outer barrel 141 and an inner barrel
142 fixed i nsi de Thadubeiceoleh&vapdraton 2. inthides @ wbeblr trbught whickc dievbguitihe

| ow-tenperature liquid coolant fromthe reservoir 13. The inner barrel 142
recei ves t lveolanigfletvempeplatalitye of aadiallys spaseti afivis PP dnieytedl yf ickinbd mwnpean Todeer
Thus, the liquid coolant is separate fromthe gaseous coolant. An inlet

tube 143 i pefiphany 6fltHeQube2Bl, aRd BPR@keterB THE tidRe 10 ttes plofd itebf rbfiklI§R3faded 1 N

comuni cation with the outlet 132 of the reservoir 13. An outlet tube 144

| s mounbed (i 5 is @A 1§ Black L3 IRY inRa bB rackk AR defailfh GBI ECART On
with the first, Iselcon(?,9 and a’?h?r gqupz;rqsi&onﬁva ves 16:3%] 16@, and l1lec, such
that the |igui - ;}ﬁ.. :;pﬁ [N -
second, angﬂgﬁﬁ%otglbgg%ﬁ @n&val \B/@E‘%H a, ﬁﬁg{'oe, &ﬁn&fl%@g%kﬁ;‘fiﬂﬁ%ﬁ# %)l(%ééﬁfﬂz is
mounted to a er. end of th S5inner, barrel 142 and i o) icatigon with
the 1 1th pee BBo g enital afe Wbecth R Grbi sdithailn ST BHRLESE B Lpper
end of the inner barrel 145 and in_comrunication with 11 the input end 112
of the conpVBILbE expanded liguid gaolanbilowe thyereh Hiedubadhdie odisoPaH Rt Bnhehe

t ube-cool ed evaporator 2 and the air-cool ed evaporator 3 can flow through
the fifth puslians twedaeesof ieaghutin g2 san prwyidatald enrsgy foideattexchaigenath had
then flow into the conpressor 11 via the output pipe 146 and the input end
112 of 16he foahiprtbe sbmgerating/chambebb.r esul t, the cool ant in the outer barrel
141 and the inner barrel 142 can proceed wth heat exchange in the heat
exchanger 14 to Faeeiraeledyevaporator 3 can be of a conventional type. In the form shown,

the air-cooled evaporator 3 includes a tank 31 fixed to the inner top face of the
refrigerating chamber 5, a plurality of fans 32 fixed to the tank 31, arow of copper pipes
33 mounted in the tank 31, and a water pan 34 mounted to a bottom of the tank 31. A

20  water draining pipe 35 is mounted to the water pan 34. The row of copper pipes 33 is
located behind the fans 32, and a coolant pipe is transversely wound through the row of
copper pipes 33. The compressed coolant from the compressor 11 is guided into the
coolant pipe from top. Water can be collected by the water pan 34 at the bottom of the
tank 31 and drained by the water draining pipe 35.

25 With reference to FIGS. 1 and 10, the tube-cooled evaporator 2 further includes

a sixth pipe 10f in communication with and located between the first refrigerating



The tube-cool ed evaporator 2 includes a tube 21 through which the liquid
coolant flows, a plurality of radially spaced fins 22 integrally forned on
an outer periphery of the tube 21, and aibracket 23. The tube 21 or the
plurality of radially spaced 10 fins 22 is fixed by the bracket 23 to an
inner top face of a refrigerating chanber 5. An end of the tube 21 is in

conmmuni cat igxetromiatindtices able\Visatohelresaennd pifpetlDB ahd triifi A ovalee V6h. Tha. The
other end of the tube 21 is in comunication with the fifth pipe 10e. Wen

the expandegird bgishd of 98\anEC i4 PV¥Ented bR dtidwiNsPedny BSd 8t1t1hetsh&f|1 Bipesior petirRhery

of the tube 21 and two faces of each fin 22 can provide cold energy for

heat exchangse Mdidy bitpoleti028 id T CBRIRIdi B it BUAIRIBEh ed of the thirdhe

ai r-cool ed evapor at or can | a conventional ‘type. e forms
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31, argwof c er pipes 33 nounted in the tank 31, and wat e an 34
rount et o O G bR i e ety Tornpel ittt eriAndty o frstons 214 M dnt ed
to the water pan _34. The row of copper pipes 33 is |ocated behind the fans
32, and a @b@ﬁatn%qaﬁ&@ tube 2195 Jieg Blera)itweXiadiglhy spaprd s F2avis dixed diyplbe

pi pes 33. The conpressed coolant fromthe conpressor 11 is guided into the
cool ant pi peacketo?Ba toghe ineetopdace dlethe sefrigetatig blyantbes Snétneendpedrihg tubet2lahe
bottom of the tank 31 and drained by the water draining pipe 35. 25Wth
reference tob the &St tubeaood| etievapdretot 2hés rocdnedlue catjoor witlo the2ddwiistriean endadf udes
a sixth pipe 10f in communication with and | ocated between the first

refri ger at ithd thile§laf§ b YBRGNSC] The dthee chfaf Qfe tilse SRCOMtheMiketubRlzoard t he
first expansion valve 16b. The third expansion valve 16¢c is nmounted on a

downst hgameGRthrGbr ?z{ﬂi%iik%ﬁuﬂfc@ﬁoﬁ@ﬂth@%ﬂjﬁlﬁEig%‘i@é‘ cool ed evaporator 2a is

i n comruni cat'i on w wnst ream en third expansi on val ve 16c.

T 1ot oL ube CafkafBUAaN AR milld LIRS A1 biRo 2 g RoRIl 214 by 22 ©

radi ally spaced fin aintegra ornmed On an ou pertphéry o e

tube 2l1a, and br ac 23a, The t.ube 21a or the plurality of radiall
spaced 1) nason] GURE 24a yockoeliid ted Jadluss § 6B HTen oboakdl €7 he
refrigerating chanber 5. An end of the tube 2la of the first tube-cool ed
evapor at or SPPALONECIA P Hil EheqEAFt (P4 ANE R OWEMANAE 4rv-eHif Qs rosiee 44 withey
expansion valve 16¢c. The other end of the tube 2l1a of the first tube-cooled
10evapor at dfcladesiashigh| v iphesaireaniteh 48 Ahcarmeressor glecisprpagnetie switch includese
defroster 4 includes a micro switch 41 having a first contact 411 and a
second 1bontaaciveddz] protedimo A4 b piechaiegi| Hé2 aleciricell yi derseated oo thed®/eyload priotestor
contact 422, a second contact 423, a third contact 424, and a fourth
contact 4227441 Thiee deffasts Uefiurthef intiubies a tidley vdas 48 hhvigh/al contapr 4515 W set siver ch
43. A conpressor el ectromagnetic switch includes 15 an overload protector

441 and a @i RastirsLEiRbét 46! and &@éﬁ&ﬁék@ﬁta&tﬁ%i}% BPHiAG i ridr A B RALA fifid 1.

The defroster 4 further includes a delay relay 45 having a contact 451. A

set timer 48,3387 éridrééec{%@?&ﬂ%ct glﬁ% &%@fréﬁﬁﬁ%@ﬁﬂgﬁ@ﬁ%ﬁ%@ﬁ%&@e@%ch)FPSti ng

timer 47 has a first conta nd a second rosting
cont act 4349050 Pt SpralAdc B s En U buBalIE nd tourth S8R

20  484. The defroster 4 further includes a seventh pipe 49. A defrosting electromagnetic

valve 490 is mounted on the seventh pipe 49 for blocking or not blocking the flow of the
high pressure/high temperature gaseous coolant in the seventh pipe 49. A defrosting
resetting temperature switch 40 has a fixed contact 400, afirst contact 401, and a second
contact 402.

25 The micro switch 41 is mounted in an entrance of the refrigerating chamber 5.

The circuit of the first contact 411 of the micro switch 41 becomes conductive when a



20 484. The defroster 4 further includes a seventh pipe 49. A defrosting

el ectromagnetic valve 490 is nounted on the seventh pipe 49 for bl ocking or
not bl ocking the flow of the high pressung/high tenperature gaseous cool ant
in the seventh pipe 49. A defrosting resetting tenperature switch 40 has a
fixed contact 400, a first contact 401, and a second contact 402. 25The

m cro sw t ¢laod bf itise redtigdraithg bhamibee '8 ogshiedf Ohhte rodher | 1gRd athengrotinastogie 5.
The circuit of the first contact 411 of the mcro switch 41 becones

conduct i ve gahR c%ntakf—’mi@@f 11 mi 8 Snech i Z1ehebinks cohRIFReE vv'f_hehf’thé’B@éPeé* th@n t he
other hand, the circuit of the second contact 412 of the mcro swltch

becones Coggﬁpggﬁ%%%;)wgegoaaseaf T%Qeflrrsfa&éhtﬁgr %Elegﬁrtl C"aﬁﬁlp%r SRt 4§! Sed

The first mcro swtch y connec eI

t he coil t..4

door - openi %ec&%qagy%oﬁrﬂegfegqg?@%ﬁ g?i g?/tt}ehcg)%a é@&? gefqg}{,?%ﬂrsgﬁﬁﬁ 45ge?ond
contact _423 of the door-opening rel econd ontat 412 of the cro
vt oh 81 a6 cPRNEar o Eierrc Aoy of THSeGT AR A5i Ay s shRd rod Grdact
451 of the delay relay 45. The contact 451 of the delay relay 45 is
el ectrical 19 tl@%%ﬂ%@@a ng 6el e e seeandcesntagt #1200themMmiciesi s A loiSERoHiA ¥l ay .
The second contact 423 of the door-opening relay 10 is electrically

connect ed tconndgtedde thade ayettay derantithecastast #vbakiljactloy relay 42 15b, the fan 17
of the condenser 12, the third contact 424 of the door-opening relay, the

first contact 46Thefcontzet 461 dfithrerdetdy, rddye 4866 rebstnical)y t comaectdd to ttihe first
defrosting el ectromagnetic val ve 490, and the coil 480 of the defrosting

conver si on coAaERAAaT thd Beor speing rélﬁ)& MHéeeesrdnence423 6iRe aebr-Gpevirigtel a)ob
can be activated to open or close e third plpe 10c by 15control l'i ng

The t ﬁ?PSgéﬁﬁF‘é‘ﬂ?a"ﬁ?}“"‘?*% o fiferaias s@“s‘?‘% i ]
L e " S RGP Rl e Rl 4 Bind B! tﬁgﬂ@gaméﬁ%eef the

set tiner ans he ar'r-cool ed eva ora | ow
pressure switch 43, a chanber_te ure swtc 8.
Cont act 405" He sehimeEfs. thatdtoziq Ber B R n%’%ﬂﬂ@ﬂﬁé&%‘ Sipd st n
contact 425 of the door-openi nggr el ay. The fourth cont act 425 of the
door - openi Aige ré&lay#0s ob| Kier CelFrasting @Bﬂ\f%%i)’édcqrﬁactt(ﬂe Fhe steconsk (relgigesing g
el ectromagnetic valve 15a. The first refrigerating el ectromagnetic val ve
15a can be estrpmagraiict \@l v dRb dien dien sediviatael ¥eBlead Opicinse 108 thiyd eHe 1e¢ byng
conducting or non-conducting of the second contact 462 of the set tinmer 46.
25The Abgh/cboiwl png sendueti syort rdn-etBducti rgl af dive i shtdnpaat d6h et thedett tonerhis.
i n-chanber tenperature switch 18, the third contact 424 of the door-opening
relay, the coil ##@tkifd contact 424 of the door-opening relay is electrically connected to the

first contact 461 of the set timer 46, the second contact 462 of the set timer 46, the fans

32 of the air-cooled evaporator 3, the high/low pressure switch 43, and the in-chamber

temperature switch 18. The second contact 462 of the set timer 46 is electricaly

20  connected to the fourth contact 425 of the door-opening relay. The fourth contact 425 of

the door-opening relay is electrically connected to the first refrigerating electromagnetic

valve 15a. The first refrigerating electromagnetic valve 15a can be activated to open or

close the second pipe 10b by controlling conducting or non-conducting of the second

contact 462 of the set timer 46.

25 The high/low pressure switch 43 is electrically connected to the in-chamber

temperature switch 18, the third contact 424 of the door-opening relay, the coil 442 of



14 the conpressor el ectromagnetic switch, and the overl oad protector 441.
The first contact 471 of the defrosting tinmer 47 is electrically connected
to the first contact 401 of the defrostimg resetting tenperature switch 40,
the first contact 481 of the defrosting conversion contactor, and the third
contact 483 of the defrosting conversion contactor. 5 The second cont act

472 of the tietanasrbinoeetti@maghétitc swiete ehd tieadvey oad prosst s 4l oT hévfirst otitad
contact 484 of the defrosting conversion contactor. The first

contact 48L79fortthe deRbLiPttimME £0VEESH e yCeHNB&E® o ke RiLebhth&ald1Yof the
connected to the fixed contact 400 of thé defrosting resetting tenperature

switch 40, Ny 0Nt 1 he defirogtd i ture
awi toh a0, el Feefing' Emetie liGaSoIerRla JRnlEE b1, SO RrEany

t enper at ur e 40. The n t,,48 he..defr i.n [Sion
contactor o raE ohand) SRR ITISEOMAT hed o of b S poPle v HRBEL .

val ve 15b, _the fan 17 of e condenser 12, e fans 32 of the air-coo|ed
evapor abor THe SR B oA o BEAPReR a7 sl SRRkALE Pl d ehe odh
contactor. The third contact 483 of the defrosting conversion contactor is
el ectri cal Icpniggl R4S dlae debrostieg cayersian estacial nagnetic val ve 490. The coi l
480 of the defrosting conversion contactor is electrically connected to the
fi xed contact 400heffinsheonteftr 481 iohghe edsbostingy corvepseratcantactoniis chectiicallid t he

first contact 481 of the defrosting conversion contactor. A first end

of the seveohiectadae tHOfixed cantat ¢00 bethesiefrosthey esatimge tesperatureanitch 40, the
condenser 12. A second end 492 of the seventh pipe 49 is in conmunication

with the 2¢jrgi @htdt poper theiehogitRtieadt MEtevpribtirbenses a0darkkipanisir® bortal ve
16b and the air-cool ed evaporator 3. The defrosting magnetic val ve 490 can

be act hgat ogatgp tH@%i%frtB%ir@' @&tiﬁ@%ﬁ%&ﬂr@@ﬂi@eﬁf(ﬁgﬂﬁﬁeﬁﬂ E@rﬁtb&t%z‘:&% cting

or non-conducting o e first contact 471 o osting tinmer 47.
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evaporator 3, and the fourth contact 484 of the defrosting conversion contactor. The third
contact 483 of the defrosting conversion contactor is electrically connected to the
15 defrosting magnetic valve 490. The coil 480 of the defrosting conversion contactor is
electrically connected to the fixed contact 400 of the defrosting resetting temperature
switch 40 and the first contact 481 of the defrosting conversion contactor.
A first end of the seventh pipe 49 is located between the compressor 11 and the
condenser 12. A second end 492 of the seventh pipe 49 is in communication with the
20 eighth pipe 10g connected between the second expansion valve 16b and the air-cooled
evaporator 3. The defrosting magnetic valve 490 can be activated to open or close the
seventh pipe 49 by controlling conducting or non-conducting of the first contact 471 of
the defrosting timer 47.
With reference to FIG 10, a manual selection switch 6 is mounted between the
25  coil 442 of the compressor electromagnetic switch and the micro switch 41, the coil 421

of the door-opening relay, the high/low pressure switch 43, the delay relay 45, the set



timer 46, the defrosting tinmer 47, the defrosting conversion contactor, the
defrosting el ectromagneti c val ve 490, and the in-chanber tenperature switch
18. The manual selection switch 6 all owsisranual operation of the
refrigerating machine according to the present invention. 5Wth reference
to FIGS. 1 and 4, when the manual selection switch 6 is pressed while the

t ube- cool edingy B 1tiad defrastipgeairaees?,t thepichosttl voriverd@f corgattad ithe defipestiati on,

t he second contact 182 of the in-chanber tenperature switch 18 and the

second conteRetrofgnedlc Vdle 218D, bihd Bie ARcheaBemPRAHFE iSWtch TIE Frd Aianual

refrigerating magnetic val ve 15a opens the second pipe 10b and the third
expansi on I{ES% AREMbRE Qﬂq} ; per 46
is conduct;é\%lee.&?0 hcgbo(sa%ne time, é'lgér\gce ﬁgﬂégﬁgﬂﬁg@% g”%%@ﬁié%%(@ﬁs% H}eﬂhge

i n-chanber tenperature switch 18 beconmes conductive, the high/low pressure
switch 43 gﬁ#ﬁﬂ@v%@gﬁ oad protector 441 are activated, and the coil 442 of
t he conpressor e tromagnet i itch is energized to activate the
conpressor 11 tok@ﬁbfﬁg?f@?%ﬂf&;%ma@%éi‘ﬂh?” &Wrg@gﬂnﬁv't?m@'%gﬁﬁ%ssor
11 into high tenperature/ high pressure gaseous 15 coolant and fl ows

t hr ough t hevhilierte tyherrooted £vapArator ReopettrsAdBpcesyd VAt fgfi deratingeongeatiopuhe
coolant turns into high pressure/normal tenperature liquid coolant after a
t enper at ur seehndgontphte 2 aftibe In-chamber trshpenaturfd syikchtliBranddghe sdcond esuecidlic? 13,
the inlet tube 143 and the outlet tube 144 of the heat exchanger 14, the
second pi pef HiHxset tiher #6 bhetometondyetia. iTing fiestarefrigersigg elaghetv@alalee 15aopanso t he
first and third expansion valves 16a and 16c. The 20 coolant turns into

| ow t enper ajhdlsR6hd® piperieBHnt ehé tHid &k 04l va i be heeizaisd sidoad Boritag bl ows

t hrough t he tube-cool ed evaporator and the first tube-cool ed evaporator

2a. Theot ubeeoQk g&ef\élréﬁﬁbéﬁd%ti Aiqhé Qﬁn‘%}{i{rﬁésibé%‘e%rﬁéﬁoﬁf??%ﬁéﬁheza
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reference to FIGS. 1 and 5, when the door of the refrigerating chapber 5 is
opened, t h&laCTPRBOREHEIAEIChAS enesgiZethio ARVALS LRICORRressor REQIUEE alst tTinGe,

and the second contact 412 of the mcro switch 41 becones non-conducti ve.

At the samsoeligitds compressad byhe compressor dé dntodypgnienperaturaii gdhepressdiegaseayls such
that the first contact 422, the second 5 contact 423, and the third

cont actl5424oolfnt drel ftaves thogehi the first ipgye Hiadoteethe coddersén/e?, stamuch He dgaseoush
contact 425 beconmes non-conductive and, thus, closes the first
refrigeraticogan eeity oe@yIet pressusd e mbb eamfsraae lidued oolaibt, af s eorehpesangtet hi r d
contacts 422, 423, and 424 becone conductive, the third pipe 10c is opened,

and the fagydy Thentthe ligaRIABERE fldks AtBudhthelraapvobr 19 thé [ifetdlibe E2PARFthe
evaporator 3 are activated. Since the second contact 182 of 10 the

i n-chanb t it [ igh/ :

1 chanber cWBDERUMASIIE e JENSRPIRS IRPREHAS b, 100 O HRR LAHERARGELT o
t he conpre I I Q net i i i i . 10 tivate t

conpr essor BB A S i B T B REb S A R 1 Pessor
11 intg high tenperature/hi gh pressure gaseous. cool ant_and fl ows through
the 1128t ppegEs Aty onnieTPeRbERtay ProSEe MR Caalat cy i Swaasot s bBant
turns into high pressure/normal tenperature liquid coolant after a

t enper at ur élawsdprough éhe tupersopleg gvaporde Aand thediist Uhe-60@jrd evrPoFaie?sy die 13,
the inlet tube 143 and the outlet tube 144 of the heat exchanger 14, the
second pi péulxntnol esieyaporetar Riand the fiest tube-donted aevhgorsiot 3a drayidssoetd energyafares

16b. The coolant turns into | ow tenperature/l ow pressure |iquid cool ant
aft er expameatoexctiage withltbevfom trhtheugtri denati nexgrantieo®. Takw,ethGlool afh @owst he

through the fifth pipe 10e, the input pipe 145 and the output pipe 146 of the inner barrel
25 142 of the heat exchanger 14, and flows back into the compressor 11, completing a

cold-producing cycle of the tube-cooled evaporator 2.



20 cool ant flows through the eighth pipe IOy and the air-cool ed evaporator
3. The air-cool ed evaporator 3 provides cold energy for heat exchange.
Then, the coolant flows through the fourt&h pipe 10d, the fifth pipe 10e,
the input pipe 145 and the output pipe 146 of the inner barrel 142 of the
heat exchanger 14, and flows back into the conpressor 11, conpleting a

col d- produci ng cyyitierepdretideao # GSCoaES! vheapias ddadlof Ehe rafrMyetdii ngehambard®ist o
FIGS. 1 and 6, when the door of the refrigerating chanber 5 is closed, the

first cont %bnéj,lﬂqefffrsttéb‘ﬁtaﬁi @Iloofst% hﬁ&_o%iﬂéﬁqqrbééorﬁ&bcﬁaﬂﬁ%? éﬁbﬁhe@é&)n&l he
17 second contact 412 of the mcro switch 41 beconmes conductive such that
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the air-cool ed evaporator .3 after five mputes and start the col d-producing
b ocedube. PR B bENE I 6P PEesOLaReT D tef Hesare op kst VB i
delay relay 45 turns into non-conductive, since the coil 421 of the

door - openi 1 faurthycantack 429 beganass RASACARKLIE Vel &k Ehusi elpsegithe higsttregigeratinge

m nutes, the first, second, and third contacts 422, 423, and 424 of the
door - openi mtectremagneicevaiitei 19a. Sl th fiinse sagrindeanchii idoaontaatscdxat 423, and 3124 s
still 10 non-conductive. Because the first, second, and third contacts
422, 423, decoredormiueti\gg, thd thizd pipectOc\is ppdriad, drairthd Fanof7 ¢fithe conbases €2 ahd and
the fans 32 of the air-cool ed evaporator 3 are activated, and the second

refri ger at ithaifzpk 82 of @iEp@nedd&d BapvridrdareRevaréd) &itidal thel sétioRE cdftect 182GRUSE
the fourth contact 425 is still non-conductive, the first refrigerating

el ect r gFRIRRL irCchaffolerehmpratfre 3t 28 %ﬁrl\iéééﬁ:iogﬂﬁtiv&m%é hi ghVI8R%§flessieaftchhe

second contact 15 182 I's conducti ve, ow pressure swtch 43 and

the overl O%g Q{dolthgccyv%ﬂo# ércgév(\j‘??raﬂi \é\laet&givaféafjaﬁc{'%ecg .ii 4&? éf,? elbgr‘ﬁ [eSsor

conpressor el ectronagne ch’i s energized 10 acCtiva e ‘conpressor
11 to produge, cold. The.cpolant .is conpressed by the ¢ ressor 11 into

i gh ¢ erpe BRCIPRAI BHEETE Parg s R aR GR IR B g lhd el st
pi pe 10a into the condenser 12 at which the gaseous coolant turns into high
20 pr essur EPAGRINEICOMBIRTECIAY NG CPMBIESHT db oMY orhiemper alre/8 b 6SUrEDagRRdS.
Then, the Ii&uid coolant flows through the reservoir 13, the inlet tube 143
and t he outcpelent askefl ausithepughtibe fiesi i e ded Atpethe Tcandanser Bed ovitichpytheegasemis and
the third pipe 10c into the second expansi on val ves 16b. The cool ant turns
i nto | 4 t enplentatumseint@ Wi gbr @ressuretndrimgli iesinpeoailEniquad Ceol astx@itan i mparstureo
flowi ng through the expansion valve 16b. Then, the cool ant flows 25t hrough
the ei ght h dpderhefxhefiduidnsvorint flowsltiedugty theaessnadir 83, thdlaitube 248 st the
evaporator 3 provides cold energy for heat exchange. Then, the cool ant

flows throygheittlise 1461t the ReR @xchBger 14, the second pipe 10b, and the third pipe 10c into

the second expansion valves 16b. The coolant turns into low temperature/low pressure
liquid coolant after expansion due to flowing through the expansion vave 16b. Then, the

20 coolant flows through the eighth pipe 10g and the air-cooled evaporator 3. The
air-cooled evaporator 3 provides cold energy for heat exchange. Then, the coolant flows
through the fourth pipe 10d, the fifth pipe 10e, the input pipe 145 and the output pipe
146 of the inner barrel 142 of the heat exchanger 14, and flows back into the compressor
11, completing a cold-producing cycle of the air-cooled evaporator 3.

25 With reference to FIGS. 1 and 6, when the door of the refrigerating chamber 5is

closed, the first contact 411 of the micro switch 41 becomes non-conductive, and the



10d, the fifth pipe 10e, the input pipe 145 and the output pipe 146 of the
i nner barrel 142 of the heat exchanger 14, and flows back into the

conpressor 11, conpleting a col d-produci mg cycle of the air-cool ed

evaporator 3. Since the air-cool ed evaporator 3 still provides cold energy
for heat exchange for five mnutes after the door has been 5 closed, the
hot air entsasond@ohtaet 416 ¢fitbe rridrorgitch amtbetorhes dondudtiviesiich that thetderayhrefayai r,
and the water content in the object to be refrigerated will be absorbed by

the air-cogkqd a@MRRAI BRIt BcARMEHIWIFRAE dMOit i$ &8 that e Rtdches1 b®e carl ed
evaporator 2 does not provide cold energy for heat exchange, the

t ube- cool edyey ARl Ak oo ddnallaeld2 the M ok 8681 8 1P (AEGnuksdii 7.

when t he objett e refrige I's not 10 vacuum packaged and rel eases

wat er, the - | ed., ev r r n I [ 5,c00| V,aRo [ can be
At or pat of o8 SRS R ALY £ W NGBl e et P 5 Bl

st opped_after qperatjng for hours. The set timer 46 autgmatically starts
Che’ ai r Seodl GRIBPL PaREON el VRS & g TYe RUCs S Mesayh drarleino
air-cool ed evaporator 3. In a case that the tube-cool ed evaporator 2 has
been oper atPERpFeflidie 0f theytubscoplied evapasaio dnBefere the ropiect 4% ¢fHbe depy relmedSae
becones conductive to activate the fan 17 of the condenser 12 and the fans
32 of the d&unnsdolned-condystivat incexhe anidl 42hof skecdoat-apefing geanis syl provided

el ectromagnetic val ve 15b opens the third pipe 10c. At the sane tine, the
second contvatt elé€id cibe daninesthesanf ceomitutes, ves fiat) deddnel, fnd B rdredhtacpe’22t 12Q)

el ectromagnetic valve 15a is closed. Since the second contact 182 of the

i n- chamber gheaps bRthedeos Yhdnhiy rbfhyi e SRNEBHELIEIAR witilethB FaLitH @tacRa2PisesR Ur €
switch 43 and the overl oad protector 441 are activated, and the coil 442 of

the congr e%ﬁ-coﬁﬂi&ﬁ%%&%ﬂ@em@ fi?r%‘;eéééBn({J,%né MRFPLaRES Qzﬁd%tzgy 4345 still

conpressor 11 to produce co cool'ant i's conpressed by the conpressor
11 into hi r ' o8 r QS gh
the first %prﬁae&ﬂgg tﬁ%tgge‘{tmq@%géens%?ﬁ%%ﬁgﬁ%ﬁ%ﬁ%?bﬁ@%&g@%ég cooérgthfgt urns
into high pressure/nornal tenperature |iquid coolant 23after t erature
dr op.  Then 3§ AUVASH Y Beaant 4 e e SgaEne Sl B overs et REE Pinfet
tube 143 and the outlet tube 144 of the heat exchanger 14, the second pipe
10b, and 18ct Because rthe Jrpédh 1988tech 8>t IReStkle HBREO Qi Bie (et VELIopEH NI The
coolant turns into | ow teni%%gat ure/low pressure liquid coolant after
expansi on @astromagnebiivialy et ¥hed & gan-cerdustiyaad, sy gllosesl. Sa1se thesaeond pentadol ant
fl ows through the eighth pipe | Qg and the air-cool ed evaporator 3. The

ai r - codbed 18¢apcortustive} the bighdew mredstressvetaly43 amd tieatverlback pdtenhayed4di &b t he

food in the refrigerating chanber 5. Then, the coolant flows through the

fourth pi pectidged, tdhe the fcoh 402pef fHeecontdressbin pléttrvhaghelid swateH it keerglicdub pi pe
146 of the inner barrel 142 of the heat exchanger 14, and flows back into

the conpr egg@atd khe COMPreisbN 41216 PredRECENE! MheC¥sdIgtOfs EhHRpRSExCHP! B
evaporator 3. Since the air-cool ed evaporator 3 still provides cold energy

the morst ure PhercEnaid Bo e AEhIR ipSure ekl (R oA R Rgn ™
o Prost et o0 RS XE0 sl ABoablieh 31 GUEBRL B BB i E0e oy
of er ae. PERBARBOTIA SRTPSTAKRKIc RSN 15) VB ktor T E A b
coolant flows through the reservoir 13, the inlet tube 143 and the outlet tube 144 of the
heat exchanger 14, the second pipe 10b, and the third pipe 10c into the second expansion
valves 16b. The coolant turns into low temperature/low pressure liquid coolant after
expansion due to flowing through the expansion valve 16b. Then, the coolant flows
25 through the eighth pipe 10g and the air-cooled evaporator 3. The air-cooled evaporator 3

provides cold energy for heat exchange. Then, the coolant flows through the fourth pipe



15 operated for a period of time set by the defrosting tinmer 47, the
defrosting operation is activated. The first contact 471 of the defrosting
timer 47 becones conductive, and the secend contact 472 of the defrosting
timer 47 beconmes non-conductive. Power is supplied to the conductive third
contact 483 of the defrosting conversion contactor to activate the

def r osti ng 10tk fietmagpet0es theahpie phse BaschndtthelSutpansips 14816f theraiet Darpdl [16249.
20 The high pressure/ high tenperature gaseous cool ant flows through the

first pipectOfpe Heaf e&i:ﬁ@ggerid 484 Pdwd MRS eM@NiHe BOABredDr 11*)%@%&@ and

492 of the seventh pipe the eighth pipe 10g, and the air-cool e

evapor at or ctﬁlﬁf-ﬁro&ﬁé?ﬁ%gfcel %“o? fihd 5?—c§&%€l %é%éd?ﬁoPE?’%ﬁg% e n%iﬂégolfeg%géqcﬁ&& he

surfac_e of e alr-c¢ I _evapora or I eate e wat _er
Vi athe. aachy TEOAPET R gPpioh 68 e Fhatdd or FThThasp e n o lEbh ™ NG

9, if the period of ti.me set t he defrostin imer 47 is 1 i hutes, the
def r ost Prg QISR ROk AR g ik ef e ishchrer et b 1S Rt aLisS it BPl BcRkver
in a case that the defrosting operation is conpleted in 5 mnutes due to
smal | anourife Yeter estent i theObjestr iogle EafTi ey ate amiblebe Sbsarbrel By theyiricegledi ner
47 will not 5 imedi ately becone non-conductive. Instead, the defrosting
timer 47 r exgiaigor dreiddteexeirofrosth&incedhne tverconied ey aporaot Retoes 0otngrovigeo
non- conductive such that the second contact 482 becones conductive to
reacti vat e colueenargy-fooldat dxehangs) tiad tabe-8odled prapdrate 2willdnatieasgy f or heat
exchange. Wien the defrosting resetting tenperature switch 40 detects that
the defrosting opgtatéerened td FEGSI 1-&@07 e@dhay RO bt to3bé FeftigamRicet Rdnott he
10 first contact 401 of the defrosting resetting tenperature switch 40

becomesoCOqgi YRokARY ohi felBRES Wit Oftatibe e byddbatleh 148 thGirlBRAI | N9

tenperature swt ecomes non-conductive. At the sane tine, the coil

ratu . . . . i
and 7ourtn Lot 42, 2 U AP G GuE R AR Pkl RV AEAL RelBefn e

b - d ' d.the fi t 481 and 482 qf th
15" do r oSt SGPEb AU eeATBah 3ol BuE s Re R AP Oe s e ggreped

0
evaporator 3 is reactivated to 'f])r oduce cold energy for heat exchange. After
the air-coSVERPEPaFdP KPEAe ondshqyy s daen sep HWeeff‘IgF@@)e@ SYNVERAPT XEHAREE for
several mnutes, the defrosting resetting tenperature switch 40 turns the
first cont dbat tadtubpeoe efl Gvasa el hipy beaf ansrateretas & havgs, thextird rentagtrdbd ol ed
evaporator 3 has been reactivated. In this case, since the first and second
20 conflact shelst tiamsl 468%cames saridutti\eotodact vate d¢he tamel 7aofr the @ohdmhsenvEbandather 3
can still produce cold energy for heat exchange. Wen the defrosting tinmer

47 becomes fagn3z ondhe arveolcd iapotets 3,adrelr thet keorfd reftigarantgpelecdrhagpeetiones
non- conducti ve, and the second contact 472 becones conductive, as shown in

FI G 7. The Rkl 156&0es tHefird P pe0fid AY tROBVES SimaNtHeRBREGMEI @htdcs 462 be@ifisyi zed
such that the third and fourth contacts 483 and 484 of the 25defrosting

conver si on n%ﬁ-’&@ﬂ@dcﬁ&g%ﬁ%@fi@%@érw el@&?orﬁég Or‘cgélge 65 RMhEA! ﬁg the?81

21 and 482 0 rosting conversion conta econe non-con Ive,

and the ai Iz o0l BB ARPSAhS Tn-chdbitRe ¥ Ser SOl oA Wis LORaUAFS, X RRANSR
20  pressure switch 43 and the overload protector 441 are activated, and the coil 442 of the
compressor electromagnetic switch is energized to activate the compressor 11 to produce

cold. The coolant is compressed by the compressor 11 into high temperature/high

pressure gaseous coolant and flows through the first pipe 10a into the condenser 12 at

which the gaseous coolant turns into high pressure/normal temperature liquid coolant

25  after a temperature drop. Then, the liquid coolant flows through the reservoir 13, the

inlet tube 143 and the outlet tube 144 of the heat exchanger 14, the second pipe 10b, and



In view of the foregoing, when the door of the refrigerating chanber 5 is
opened, due to operation of the mcro swtch 41, operation of the

t ube-cool ed evaporator 5 2 is replaced by the air-cool ed evaporator 3,
such that the hot air entering the refrigerating chanber 5, the npisture in
the hot air, and the water content in the object to be refrigerated wll be

absor bed byhd trérdapipeciael iath theageodritt expadsian dafveselsb. Thée @obliaarsturnsSine ¢owhe
t ube- cool ed evaporator 2 does not provide cold energy for heat exchange

with the heémiturNoh! bREskBY LA EoEBTALI@0oATHI U BIokibe HRIEUHE i N

t he _hgt air, the th t ube- cool ?d- evapor at or]c | not frost "and, 't hus,
PQ?E: gor at FAGSHPLYYE 168 T, iRkl 2@»{%&{“@?&@; f@?‘:%ﬁ'@ﬁ?%?%‘flggﬁm W
”ad LE& 2ﬁ%ﬁ5c§bﬂeﬁa%?ﬂp5%f%2%fiﬁ$ﬁﬂ%%ﬁ P prot > MEVRET Pl Boebt it Bon.
and the_water, is co

it cr aPai (SHRETER BENIBS GLINRES B TR OFFRS Sof Nehdne 6RIay it bR amber

5 from becom ng wet and avoiding injury by the falling frost in the

refri ger at ith@yfotiHBrabea 10, the fifth pi pmlpjﬁdhg HBH Bief 46 apabiaRIPYBY: R Pe dde obiden
illustrated and descri bed, nunerous nodifications and variations are still
possi bl e wiinnesarree g42 taf e fhestrexdhanger olsk antl fl ves ibaske mtd dhe cOmpressarpEl, of
the invention is limted by the acconpanying clains. 20 22 CLAIMS 1. A
ref ri ger at icogphatiolianenl d-pryuiticisigraycl er aff the @i col etlgevaperiatoe 3( Hnderthé aidicogled5a
conpressor (11) having an output end (111) and an input end (112); a
condenser (gkgdor&tbe I3udiingravidésnesitl ety fiot lheat aRcieamgBUtheeRet &t ZAleridgdihe fan

17);

a 10 refrigerating chamber 5, the moisture in the hot air, and the water content in the object to
be refrigerated will be absorbed by the air-cooled evaporator 3 and freeze into frost.
Since the tube-cooled evaporator 2 does not provide cold energy for heat exchange, the

tube-cooled evaporator 2 will not frost.
With reference to FIGS. 1 and 8, after the air-cooled evaporator 3 has been
15 operated for a period of time set by the defrosting timer 47, the defrosting operation is
activated. The first contact 471 of the defrosting timer 47 becomes conductive, and the
second contact 472 of the defrosting timer 47 becomes non-conductive. Power is
supplied to the conductive third contact 483 of the defrosting conversion contactor to
activate the defrosting electromagnetic valve 49 and, thus, opens the seventh pipe 49.
20  The high pressure/high temperature gaseous coolant flows through the first pipe 10a, the
first end 491 of the seventh pipe 49, the second end 492 of the seventh pipe 49, the
eighth pipe 10g, and the air-cooled evaporator 3 to proceed with the defrosting operation.
The frost on the surface of the air-cooled evaporator 3 is heated and melts, and the water

resulting from defrosting is collected in the water pan 34 and then drained via the water

25  draining pipe 35.



a first pipe (10a) in comunication with and | ocated between the output end
(111) of the conpressor (11) and the input end (121) of the condenser (12);
10a reservoir (13) including an inlet (131) and an outlet (132); a
heat exchanger (14) including an input pipe (145) and an out put pipe (146),
wi th the output pipe (146) of the heat exchanger (14) being in

communi cati on w WWith Referbmgeud FeBS. 1 A1), ibinetpegod onpmesatdsy thé ddfrosting &iemnd
pi pe (10b); 15a first refrigerating el ectromagnetic valve (15a) nounted on

the second 47ii9&5 (diflkks, the defrostifig i 47@0ARBEdRRE YGH-dchdldfiR) 15 i&daep t he
second pipe (10b) and | ocated downstream of the first refrigerating

ot TR o e et pen RS RRLSH SRR PTG
et BRebRES) s O B CBLER RIEE Rl ML g
(19) BoL0 | GO S Rl L SIP B, (ebin, rm aardir” "
25upstr eamcggdl}c?iSe ffé)rr tsr;[e rregtf rlb grﬁim{[eis na%detlhgrgz E[lgr%nla r?tgergoin(-:co\a?jht\:ltﬁ/e( éj%ﬁ)t.hat tzhg
second contact 482 becomes conductive to reactivate the air-cooled evaporator 3 to
produce cold energy for heat exchange. When the defrosting resetting temperature switch
40 detects that the defrosting operation on the air-cooled evaporator 3 is completed, the
10 first contact 401 of the defrosting resetting temperature switch 40 becomes conductive,
and the second contact 402 of the defrosting resetting temperature switch 40 becomes
non-conductive. At the same time, the coil 480 of the defrosting conversion contactor is
energized to make the third and fourth contacts 483 and 484 of the defrosting conversion
contactor become non-conductive, and the first and second contacts 481 and 482 of the
15 defrosting conversion contactor become conductive. The air-cooled evaporator 3 is
reactivated to produce cold energy for heat exchange. After the air-cooled evaporator 3
has produced cold energy for heat exchange for severa minutes, the defrosting resetting
temperature switch 40 turns the first contact 401 into non-conductive after detecting that
the air-cooled evaporator 3 has been reactivated. In this case, since the first and second
20  contacts 481 and 482 are still conductive, the air-cooled evaporator 3 can still produce
cold energy for heat exchange. When the defrosting timer 47 becomes non-conductive
15 minutes later, the first contact 471 becomes non-conductive, and the second contact
472 becomes conductive, as shown in FIG 7. The coil 480 of the defrosting conversion

contactor is not energized such that the third and fourth contacts 483 and 484 of the

25 defrosting conversion contactor become conductive. The first and second contacts 481



a second refrigerating electromagnetic valve (15b) mounted on the third

pi pe (10c); a second expansi on val ve (16b) nounted on the third pipe
(10c) and | ocated downstream of the secopd refrigerating el ectronagnetic
val ve (15b); 5an eighth pipe (10g) in conmunication with a downstream end
of the second expansion val ve (16Db); an air-cool ed evaporator (3) in

conmmuni cat izne 482 lof athdowelrdst agacanesieh toreactod ivetormé pon(cbRdlictive, and the a
fourth pipe (10d) in conmunication with a downstream end of the air-cool ed

10evapor at @fr-dodledepdra®r Bipfdduced ifd 639§ for Bt exchange. an i n- chamber
tenperature switch (18) having a first Contact (181) and a second contact
t

(152), et on i IR ) 5 o o BSUPOBB ok s
(15200 Rl BB el B i SFADYAL SR R RBRRAY .
o e e Pt PG P st B SR B R BB
third cont arlecftrig(er‘tla\%ﬁg)] ’cha?*r?ger a5, Ih%urrrl(gigtufeoirr]]ttﬁec ﬁot(al4r,2gr%ci the water content in the object to
be refrigerated will be absorbed by the air-cooled evaporator 3 and freeze into frost.
Since the tube-cooled evaporator 2 does not provide cold energy for heat exchange with
the hot air entering the refrigerating chamber 5 and the moisture in the hot air, the
10 tube-cooled evaporator 2 will not frost and, thus, provide a thorough, uniform
refrigerating effect, increase the refrigerating effect and refrigerating efficiency of the
refrigerating machine according to the present invention. Furthermore, the frost on the
air-cooled evaporator 3 melts into water during the defrosting operation, and the water is
collected by the water pan 34 and then drained via the water draining pipe 35, avoiding
15 the floor of the refrigerating chamber 5 from becoming wet and avoiding injury by the
falling frost in the refrigerating chamber 5.
Although specific embodiments have been illustrated and described, numerous
modifications and variations are still possible without departing from the scope of the

invention. The scope of the invention is limited by the accompanying claims.

20



20a high/l ow pressure switch (43); a conpressor el ectromagnetic
switch including an overload protector (441) and a coil (442) electrically
connected to the overload protector (441»2 a delay relay (45) having a
contact (451); a set tiner (46) having a first contact (461) and a second
contact (462); 25a defrosting tiner (47) having a first contact (471) and a
second contact (472); 24 a defrosting conversion contactor
including a coil (480), a first contact (481), a second contact (482), a
third cont ggta|(f83), and a fourth contact (484); a seventh pipe (49); a
defrosting electromagnetic valve (490) nmounted on the seventh pipe (49); 5a

defrosting reijfe_tE%g%r%%}gb%&hﬁe%gf@ﬁ%pQAO) having a fixed contact (400),

a first contac _ a secon ct (402), _ wherein the mcro
put Lo (41 | SlRASAEY Bl TRALANE o 31 L Gpatt g shamber (5], (he
o “open o Lor e EnE BTERLRY Bk ond R b SRS G o (e
second contact (g%%%dg%rt (hl%) including an input end (121), an output end (122) and a fan
17);
afirst pipe (10a) in communication with and located between the output end
(111) of the compressor (11) and the input end (121) of the condenser (12);
10 areservoir (13) including aninlet (131) and an outlet (132);
a heat exchanger (14) including an input pipe (145) and an output pipe (146),
with the output pipe (146) of the heat exchanger (14) being in communication with the
input end (112) of the compressor (11);
a second pipe (10b);
15 a first refrigerating electromagnetic valve (15a) mounted on the second pipe
(10b);
a first expansion valve (16a) mounted on the second pipe (10b) and located
downstream of the first refrigerating electromagnetic valve (15a);
a tube-cooled evaporator (2) in communication with a downstream end of the
20 first expansion valve (16a);
afifth pipe (10e) in communication with a downstream end of the tube-cooled
evaporator (2), with the input pipe (145) of the heat exchanger (14) being in
communication with the fifth pipe (10e);

a third pipe (10c) in communication with the second pipe (10b) and located

25  upstream of thefirst refrigerating electromagnetic valve (15a);



door - openi ng relay, wherein the second contact (412) of the mcro switch
(41) is electrically connected to the delay relay (45) and the contact
(451) of the delay relay (45), wherein the contact (451) of the delay relay
(45) is electrically connected to 15the first contact (422) of the
door - openi ng rel ay, wherein the second contact (423) of the

door - openi ng r el ayetshdaleRijeratit d actronizgaatceehl o (15he neeneadr e thied ppel Ng

el ectromagnetic valve (15b), the fan (17) of the condenser (12), the third
cont act (42foc)pf t he door-opening relay, the first contact (461) of the set
timer (46), the defrosting tinmer (47), the defrosting el ectromagnetic val ve

wherei I the ¢ hi 18 amaar R dhy0F (R HRhaRat B Aire R ERE B Memer, |
comect ed i e SO AR Aol Bl AT ®) 8 7 e
- chanBer t emporaEHd! Blae( LD RaPrBiiBpE It A EONERGA EUhLDE o) of
the set tinmer (46) is electrically connected to the fourth contact (425) of
t he door - o¥RANFPNAVR(16hd the fourth contact (425) of the 25
door-opening relay is electrically connected to the first refrigerating
el ectromagnet i ¢ alarecoptedlzgvaporator (3) intronenuni catienhwigih Aldowngresss emdofsthiet ch
(43) is electrically connected to the in-chanber tenperature switch (18),
the third eghtapipe(dRy) of the door-opening relay,
afourth pipe (10d) in communication with a downstream end of the air-cooled
10 evaporator (3) and the fifth pipe (10e); and
an in-chamber temperature switch (18) having a first contact (181) and a
second contact (182),
wherein the inlet (131) of the reservoir (13) is in communication with the
output end (122) of the condenser (12), the outlet (132) of the reservoir (13) is in
15  communication with the second pipe (10b); and
adefroster (4) including:
amicro switch (41) having afirst contact (411) and a second contact (412);
a door-opening relay including a coil (421), a first contact (422), a second
contact (423), athird contact (424), and a fourth contact (425);
20 ahigh/low pressure switch (43);
a compressor electromagnetic switch including an overload protector (441)
and acoil (442) electrically connected to the overload protector (441);
adelay relay (45) having a contact (451);
aset timer (46) having afirst contact (461) and a second contact (462);

25 adefrosting timer (47) having afirst contact (471) and a second contact (472);



5the coil (442) of the conpressor el ectromagnetic swtch, and the overl oad
protector (441), wherein the first contact (471) of the defrosting
timer (47) is electrically connected to the first contact (401) of the
defrosting resetting tenperature switch (40), the first contact (481) of

t he defrosting conversion contactor, and the third contact (483) 10of the

def rosting convensiehostitgrioavdraion contactor ineheie) acdih@soy eding c@mat@ﬁBlX, 4r2) of
the defrosting tiner (47) is electrically connected to the fourth contact

(484) of thecqigicoRkd (A82)C AR AT Sdrfdtt (483), 3Rk Affourth contact (MBRIjei n the first
contact (481) of the defrosting conversion contactor is €electrically

connected to the_fJd . t (400) of the defrosting resetting
Rt

tenperature 15swtc e first contact (401) of the defrosting
resetting tenperat W tc . and t thir C 8 t he
defrosting reset ?ioﬁ{dg?@ﬁpei‘?cﬁf’ﬁlé‘g?‘%\m%g% (?Q@)r?bunqeacgrw%%ﬁh&%aﬁgﬁ% econd
contact _(482) of t defrosting conversion co ctor is electric y
Connect 80 to t heasBEaRG Brel B rERT U Raich A0 o o Tisgy SOt P a1 7y o
t he condenser (12), the plurality of fans (32) of the air-cool ed evaporator
(3), and t Hisstzonaa @hl) and asecopd ganta@(4@le defrosting conversion contact or,
wherein the third contact (483) of the defrosting conversion contactor is
el ectrically conméetes theomidie sidfchddd) rgmesgiedtin anveritiaeceg 4b@)refrigerating
wherein the coil (480) of the defrosting conversion contactor is
el ectri cal Icharnbern(B); ttieelfi tsb cdritact (4 X df derhiaed sid€OLpfs di dotri chlfy rooanectal to
resetting tenperature switch (40) 25and the first contact (481) of the
def rosti ng ti6ByiE (4219 of BB tdd6E-GPening relay, the first contact (422) of the door-opening
10 relay, the contact (451) of the delay relay (45), and the second contact (423) of the
door-opening relay,
wherein the second contact (412) of the micro switch (41) is eectricaly
connected to the delay relay (45) and the contact (451) of the delay relay (45),
wherein the contact (451) of the delay relay (45) is electrically connected to
15 thefirst contact (422) of the door-opening relay,
wherein the second contact (423) of the door-opening relay is eectricaly
connected to the second refrigerating electromagnetic vave (15b), the fan (17) of the
condenser (12), the third contact (424) of the door-opening relay, the first contact (461)
of the set timer (46), the defrosting timer (47), the defrosting electromagnetic valve
20  (490), and the coil (480) of the defrosting conversion contactor,
wherein the third contact (424) of the door-opening relay is electricaly
connected to the first contact (461) of the set timer (46), the second contact (462) of the
set timer (46), a plurality of fans (32) of the air-cooled evaporator (3), the high/low
pressure switch (43), and the in-chamber temperature switch (18),

25 wherein the second contact (462) of the set timer (46) is electrically connected

to the fourth contact (425) of the door-opening relay, and the fourth contact (425) of the



26 wherein the seventh pipe (49) including a first end (491) |ocated
bet ween the conpressor (11) and the condenser (12) and a second end (492)
in conmuni cation with the eighth pipe (108g) connected between the second
expansi on val ve (16b) and the air-cool ed evaporator (3). 52. The
refrigerating machine as clainmed in claim1, further conprising: a manual
sel ection siobi-een(r®) ra@uit @ecthed esshnbdied eoitthe ikt 20frigerating elRiomagsic

el ectromagnetic switch and the mcro switch (41), the coil (421) of the
door - openi w\,@ﬂ@é),, the high/low pressure switch (43), the delay rel ay
(45), the set tiner (46), the defrosting tinmer (47), the defrosting

conver st on Cont ag)Rfan WS HAFYIAShIrd WHER (HYTRIBRLCaKALYSAIOD yRnd the

i n-chanber tenperature sw i'ng machi ne as
clained in.clai W WLt h hea 4), A Rcl udi .

cont ai ner HEoTiEiebbednt Sy Rar e 0 MR B okt nd Sy K b e O

i nside fhe oute rel (141), with the outer barrel (141) inc]uding an
et t Hbe A E3) (PR Bt odkre GretbriaRbet,rae and e b G Diector
reservoir (13), with the outer 15 barrel (141) further including an outlet
t ube (144) #comunication with the first and second expansion val ves
(16a, 16b), with the inner barrel (142) including the input pipe (145) in
conmuni cat i on w wheteie the firsi grntaet (40B) of e defrosting rimeer D) risl el¢ctiac)ly
further including the output pipe (146) in conmunication with the input end
(112) of t kenmeetyrtessefirs tdntact{0a1) of hiee deffastige reseitimg terapdyeiuee agitel @Oyred i n
claim3, with the tube-cool ed evaporator (2) including a tube (21), a

plurality ofhe figdidtitay (4836 theldensst(réroont &t icahtaitof, @hdred thifd aontasti(883)
peri phery of the tube (21), and a bracket (23), with the tube (21) or the

pl ur al hpy %tﬁéﬁ@ﬁ%@%?%”f&ﬂﬁﬁz) fixed by the bracket (23) to an

i nner top face rigerating chanber (5). 255. The refrigerating

machi ne as cl ai e}é‘ln %@%ﬁd P@%&#}a@zgﬁf E_ecﬁéﬁ?ﬁﬁﬁ%f{(%@oigﬁ&}”w@ udi ng

a tank (31) fixed U0 an inner efe chanber
bipes. (33) oo R el () & i Gty sl ca 6 e
bottom of the tank (31), with a water drainin i pe (35) nounted to the
wat er pan (34). Wherein the first contact (481) of the gefl%sgng conversion contactor is
electrically connected to the fixed contact (400) of the defrosting resetting temperature
15 switch (40), the first contact (401) of the defrosting resetting temperature switch (40),
and the third contact (483) of the defrosting resetting temperature switch (40),
wherein the second contact (482) of the defrosting conversion contactor is
electrically connected to the second refrigerating magnetic valve (15b), the fan (17) of
the condenser (12), the plurality of fans (32) of the air-cooled evaporator (3), and the
20  fourth contact (484) of the defrosting conversion contactor,
wherein the third contact (483) of the defrosting conversion contactor is
electrically connected to the defrosting magnetic valve (490),
wherein the coil (480) of the defrosting conversion contactor is electrically

connected to the fixed contact (400) of the defrosting resetting temperature switch (40)

25 andthefirst contact (481) of the defrosting conversion contactor,



6. The refrigerating machine as clainmed in claim4, wth the tube-cooled 5
evaporator (2) further including: a sixth pipe (100 in conmuni cation
with and | ocated between the first refrigerating el ectromagnetic val ve
(15a) on the second pipe (10b) and the first expansion valve (16b);

a third expansion valve (16¢c) nounted on a downstream end of the sixth pipe

10(100; and wheirh thesdeviénth @i 0@b thcRioPA év R lend 2891) il Bcaeaibanveg atheon
with a downstream end of the third expansion valve (16¢c), with the first

t ube- cool e@ofRRAIFLDN artidAe coritehstd (11 aAd bleisorieha) 493 iﬁb%ﬁimtdétiéﬁ wigdi al I'y

spaced fins (22a) integrally forned on an outer periphery of the tube
(21a), and r?ﬂﬁ ( 1 tlo@ﬁv (Sgljk(ﬁh %1 S\ 15
radi al ly 56@‘%@' |ﬁ?e(@§@§cﬁ%gd by %gb[ﬁ(reac et ‘?‘@3’3 ngag%%}[%@e?@ 3‘8 face
of the refrjgeratin r (5, with the tube (21a) of the first

t ube- cool e@r&%g%gr%@%q?rgl?g@. i ncluding an end in conmuni cation with the
downstream end, of _fhe third expansion valve (16¢)., with the tube (2la) of
Che 1150t ube coBe detiging: B iears el A Alfbih e Ganprisny” &
comuni cation with the fifth gi pe (10e£. 207. The refrigerating machi ne as
cl ai med i nneasRimsgectign: witefle (BliFeoustrsl SaWepa plbE a8l (442) efutherh 8PMPFRSPAIdi ng:
a sixth pipe (100 in comunication with and | ocated between the first

ref ri ger at ielegtreimegnetiorsigicbtand thanvero(svtch (i), tthe:caik ¢421dl obitieedoaradpenisngd t he
first expansion valve (16b); 25a third expansion valve (16¢c) nmounted on a

downst r eamrelayl thé hididload pricssupe peit¢Hl(B), theddel &Brelay (45),ahéisestimeu4s) cthel ed
evaporator (2a) in comrunication with a downstreamend of the third

expansi on \qtr¥&irgl 6¢cher W47, te fddfsktitg/beonrediad eympaoRt Ahe ( dafrodingl udi ng
a tube (21la), a plurality of radially spaced fins (22a) integrally forned

?21:)” gtrdt fﬁe&gpﬁﬁglﬁ‘eﬂé )}/ag/fet(b]@)ﬁ ARAhé fkelamisP trfpePhrdieiRlitch 488) » Wi th the tube
3. Therefrigerating machine as claimed in claim 2, with the heat exchanger (14)
including a closed container having an outer barrel (141) and an inner barrel (142)
fixed inside the outer barrel (141), with the outer barrel (141) including an inlet tube
(143) in communication with the outlet end (132) of the reservoir (13), with the outer

15 Dbarrel (141) further including an outlet tube (144) in communication with the first and
second expansion valves (16a, 16b), with the inner barrel (142) including the input pipe
(145) in communication with the fifth pipe (10e), with the inner barrel (145) further
including the output pipe (146) in communication with the input end (112) of the
compressor (11).

20 4. The refrigerating machine as claimed in clam 3, with the tube-cooled
evaporator (2) including a tube (21), a plurality of radially spaced fins (22) integrally
formed on an outer periphery of the tube (21), and a bracket (23), with the tube (21) or
the plurality of radially spaced fins (22) fixed by the bracket (23) to an inner top face of
the refrigerating chamber (5).

25 5. The refrigerating machine as claimed in clam 3, with the air-cooled

evaporator (3) including a tank (31) fixed to an inner top face of the refrigerating



5 radially spaced fins (22a) fixed by the bracket (23a) to an inner top
face of the refrigerating chanber (5), with the tube (21la) of the first
t ube- cool ed evaporator (2a) including an2end in conmunication with the
downstream end of the third expansion valve (16¢c), with the tube (21a) of
the first tube-cool ed evaporator (2a) including another end in
comuni cat ichambért(B), thepllird ityrofoiape (32} Biged tole tank (31), arow of copper pipes (33)

mounted in the tank (31), and a water pan (34) mounted to a bottom of the tank (31),

with awater draining pipe (35) mounted to the water pan (34).

6. The refrigerating machine as claimed in clam 4, with the tube-cooled
5 evaporator (2) further including:

a sixth pipe (10f) in communication with and located between the first
refrigerating electromagnetic valve (15a) on the second pipe (10b) and the first
expansion valve (16b);

a third expansion valve (16¢) mounted on a downstream end of the sixth pipe

10 (10f); and

a first tube-cooled evaporator (2a) in communication with a downstream end
of the third expansion valve (16c), with the first tube-cooled evaporator (2a) including
a tube (21a), a plurdity of radially spaced fins (224) integrally formed on an outer
periphery of the tube (21d), and a bracket (23a), with the tube (21a) or the plurality of

15 radially spaced fins (22a) fixed by the bracket (23a) to an inner top face of the
refrigerating chamber (5), with the tube (21a) of the first tube-cooled evaporator (2a)
including an end in communication with the downstream end of the third expansion
valve (16c), with the tube (21a) of the first tube-cooled evaporator (2a) including
another end in communication with the fifth pipe (10e).

20 7. The refrigerating machine as claimed in clam 5, with the tube-cooled
evaporator (2) further including:

a sixth pipe (10f) in communication with and located between the first
refrigerating electromagnetic valve (15a) on the second pipe (10b) and the first
expansion valve (16b);

25 a third expansion valve (16¢) mounted on a downstream end of the sixth pipe

(20f); and



10

28

a first tube-cooled evaporator (2a) in communication with a downstream end
of the third expansion valve (16c), with the first tube-cooled evaporator (2a) including
a tube (21a), a plurdity of radially spaced fins (224) integrally formed on an outer
periphery of the tube (214), and a bracket (23a), with the tube (21a) or the plurality of
radialy spaced fins (22a) fixed by the bracket (23a) to an inner top face of the
refrigerating chamber (5), with the tube (21a) of the first tube-cooled evaporator (2a)
including an end in communication with the downstream end of the third expansion
valve (16c), with the tube (21a) of the first tube-cooled evaporator (2a) including

another end in communication with the fifth pipe (10e).



