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.TI TLE: REFRI GERATED Al R FRElI GHT CONTAI NER FI ELD OF THE | NVi MI%?Z{Q
present | WOHOT¥Ah relates to refrigerated freight containefS 't rried
by aircraft. In particular, the invention relates to such containers
wherein the contents of the container may jbe refrigerated while the
container is both within the aircraft and while the container is on the
ground in transit to or froman aircraft. WO 01/ 07341 -2 BACKGROUND OF
THE 1 NVENTION - 7 NOV 20(13 PCT/ AU00/ 00861 A nunber of attenpts have been
made to produce a refrigerated aircraft freight container which wll
operate while in an aircraft and while in transit on the ground. 5 United
States patent 3,889,486 to Grayson W Hinckley discloses a renovabl e

refri geration system which uses dry ice. Insulation panels

interior surfaces of the cargo container and support each M‘ g J”w”mr no
connections between the panels and the cargo contai ner are Wil The
panel lining the door of the cargo container is forced 10 agai*hstést he ot her

i nsul ation panels by the force used to close the door of t

container, formng an enclosed space sealed fromthe atnps Hmm @m,m’m
carrying dry iceis carried in a corner of the encl osed space an

insul ated fromthe bul k of the enclosed space. Inlet and outl ef®¥#ts al |l ow
air to flow over the box. A slidable cover is provided over the outlet port
to regulate the anount of air flowi ng around the box. 15 United States
patent 4,276,752 to Peter R Mdler, et. al. discloses an insulated
container with an insul ated bunker which includes a heat exchanger portion
| ocated within one of the to corners of the freight container. The bunker
hol ds a cool ant, such as dry ice. Vapour fromthe coolant is vented to the
outside of the container. 20 United States patents 5,473,908 and 5, 819, 550
to Louis P. Saia and Russell Andrews discloses transportabl e containers

whi ch are cooled by the boiling off of a liquid refrigerant. .,

TITLE: REFRIGERATED AIR FREIGHT CONTAINER

FIELD OF THE INVENTION

5 The present invention relates to refrigerated freight containers to be carried by aircraft.
In particular, the invention relates to such containers wherein the contents of the
container may be refrigerated while the container is both within the aircraft and while the

container is on the ground in transit to or from an aircraft.



25 United States patent 5,491,979 to Harald Kull et. al. di sc;o es :
refrigerat trolley for an aircraft. The trolley has § g@/ hange
surface di&g)c({lﬁ?ﬂ&onnect ed to a coolant flow circuit in the?’f:& 020986k e
the trolley is parked in a parking space for exanple in an aircraft gall ey,
t he heat exchange surface of the trolley isin heat exchange contact =~ with
~a heat exchanger connected to a central refrigerant circuit in the

aircraft. ., SEﬁ%(éE%a@ggt@gnfﬁth@?gN%o to Hans-Juergen Miel ler) et.

al . discl oses ainer Tncluding a coolant circuit) which
circuit is connected to a source of coolant fluid within the aircraft. -

7 NOV 2003 In contrast, the present inyventiop seel%(s3 to Erovi gﬁf a .
refrigerated afhmsmberofatems havshean made ipmreduce areipgeraied Argatt frejght coptainer

ai roraft and reqoyed( M BRI G Al MG AR AR L0 e

charged with s¥ rquidrefrigeran e present 1nv on al so seeks
to provige a refrigerated aircraft freight contai ner which does not require
connections to a refrigerant source nmounted in §he aircraft, SUVMVARY ¥ | HE
| NVENTI ON 10 THaited eXaias Ratensnd,PEhI dor@raysmy, \%ﬁr 3#?6%@9’ 1§C195F5 GeFRWACY; r

freight container which_ i : I, nsu [ Vih 138 o Pdtrfiabds@F ihe
region; a ref rfeglé?eé?%?n Sljrsi{lé v I gﬁs%s%%gnitlggﬁgﬁg?@ﬂgﬁsi nlg fgr :
refrigerating tiigo tottainbindsagparneach otheesothatsioregnnevtiondbatetsn tyepaaelsand it

i ncludes: 15 an electrjically powered conpressor i ch erates at a given
power supply veATEagentaingr e AERSFEY. CHBPRRCHUIIRS HE Qr%ﬁgg‘&%ﬁ%l‘é‘ﬂgaé?crr’r%@ﬁc&g

and the 1ngf riger aés‘?%gi gqefr riﬁé\ﬁﬁgon ER! l?}ﬁfhef fdtdeNfded! 19 Cld4E! tRE dBdr s cal@Be
vol t age “and fréﬁfﬂ ncy S5 Convert er I'cht converts recelved power at one of
several vol t agesntaingr, ming apfenslosedrsphcd seelgd drom e dtmogphers: Aboacamlingde

and frequency required to drive the conpressor and.which i.s construct and
arranged to rewﬂvéaqupllﬂa%éo@éh@f%é&%é@/@e@aﬁ aﬁgilbwﬁéﬁasqu%&?ob@éﬂgﬁ’ﬁt ed
el ectri cal pomr%&{%dtsﬁgcegrﬂ%%d 8%&]8899Xﬁ6\£/ %{I‘ tQ?!o%%Pﬁx%tHoﬁtCt@chﬁﬂﬁ cover

t pl'ane gen d

arranged to cony e air rated power and the ground generated

power to 25 povgproaided beerbt bage pprdo reguipenthy amenni ofdr flowihgiagmnd e box.
conpr es slo5 r.

United States patent 4,276,752 to Peter R. Modler, et. al. discloses an insulated container
with an insulated bunker which includes a heat exchanger portion located within one of
the to comners of the freight container. The bunker holds a coolant, such as dry ice.
Vapour from the coolant is vented to the outside of the container.

20
United States patents 5,473,908 and 5,819,550 to Louis P. Saia and Russell Andrews

discloses transportable containers which are cooled by the boiling off of a liquid

refrigerant.

25 United States patent 5,491,979 to Harald Kull et. al. discloses a refrigerated food trolley
for an aircraft. The trolley has a heat exchange surface directly connected to a coolant
flow circuit in the trolley. When the trolley is parked in a parking space for example in
an aircraft galley, the heat exchange surface of the trolley is in heat exchange contact
with a heat exchanger connected to a central refrigerant circuit in the aircraft.

30
United States patent 5,369,960 to Hans-Juergen Mueller, et. al. discloses an insulated
container including a coolant circuit, which circuit is connected to a source of coolant

fluid within the aircratft.



- 7 NOV 2003 WO 01107341 PCT/ AU00/ 00861 -4 PREFERRED FEATURES OF THE

I NVENTI ON Preferably, the first voltage which is received by the voltage
converter may be within a range of voltages. 5 Preferably 1 oy e of
vol tages includes 240 volts and 115 volts. Preferably, the first guency
which is received by the voltage converterzmay be within a range of

frequenci es. TAQoftAt,8héfreYent IRNEGE MLs ¥ YUrbALE a?’%gya? ua(iar?:ca\f? tg%é]{}tbe direct

current. It is also preferred that the refrigera unit abl y

nmount ed on t [ I SCRI PTI THE W NGS, Figure 1 is an
i sonetric vi g?vn%?% gwrﬂg'fhrﬁjagé’? gtsgd;b(gﬁn?’l}@f‘ﬁ%aﬁ Fﬁr’éﬂvﬁ&fmgb%raﬁp . 8l one
enbodi nent of .t.he present inyention, 20 Figure 2 is a cross-sectional view
of the insul a“Y‘?é?r:l‘ ﬂ‘gﬁiéﬁoﬁaee&f“’&ff@fﬁf&eéwtgisgkag ar hquigsefEgerantst ai | of the
connecti on between the insul ated housing and the refrigerator unit of
Figure 1. 2~ Figure 4 shows details of the internal configuration of the

refrigerator unit of Figure 1. In order that the invention may be nore

readi Iy uhderldepoesentinednsion atbosatiadd provide fefiigerated hirdalv el 85hinBed Wi t h
reference to the drawings. 30 , - 7 NOV 2003 WO 0l /07341 PCT/ AUO0O/ 00861

- 5DESCRI PTI OWhi¥h m&a&m&ar&@ﬁ@bﬁdﬂfﬁa C¥frigbend M%Q}ltéﬁ YR Eaiters n.OWS a

refrigerated air freight container 5 Thé contal ner I ncludes a
i nsul ated housing 2 and a refrigerator unit 3. In the present ,. enbodi nent
of the invention, the refrigerator unit 3 is readily detachably nmounted to

the insulate | | elow. In alternative preferred
enbodi nent s g@ﬁ@‘?ﬁéﬁmﬁ?@bﬁgﬁ' gerator unit 3 is 10 permanently

attached to the insulated housing 2. The insul ated housing 2 according to
t he enbodi nent of Figures 1 to 3 includes insulated side, bottomand top
wal | s configured to generally conformto the shape required of a standard
airfrei ght cdhe aresent in@ntor actondinglyipnavidetesrefimeraedlaiviiepht asraikePihich 0sed
°Y includes:-
an insulated housing having an interior region;
a refrigerator unit which is mounted on the housing for refrigerating the interior region
of the housing, which refrigerator unit includes:
15 anelectrically powered compressor which operates at a given power supply voltage and
frequency
evaporator means and
condenser means; and
the refrigerated air freight container further including at least one voltage and frequency
20 converter which converts received power at one of several voltages and at one of several
frequencies to power at a voltage and frequency required to drive the compressor and
which is constructed and arranged to receive airplane generated power in flight and
ground generated electrical power on the ground, said converter being constructed and

arranged to convert the airplane generated power and the ground generated power to

25  power at the voltage and frequency required to drive the COMpressor.



15 the | atching nechanism 6. There is a rectangul ar openi ng-7 Novtigg t op .of
.the insul ing 2. The peripheral edges 8 of the openi

count ersun Sg%/%%A peri pheral |edge 11 extends fromthe rg‘(ﬁ?agé(g 03?1 uni t
3 for supporting the refirigerator unit 3 on the countersunk edges 9. A 20
deformabl e seal 12 retains the refiigerato4-unit 3 firmy in place in the
opening 7 and aids in the insulation of the interior of the housing 2 from
the external GREFRRTE FEAPORESOF THEINVENTIONt he seal 12 include butyl
rubber and silicon rubber. The nmounting of conmponents within the
refrigerator unit 3 is showm in Figure 4. 25 According to the present

enbodi nent of the invention, .the refr.igerat i i < e
refrigeration Feg &‘,?ibf’?!e ﬁ;ﬁgY%Eaﬁ? E“hﬁk}&s g%ﬁ‘éf&@éé?% inéé%g&wv%ggi t?é‘ﬁf’rgl‘”é% i
conponent s boxgseelr vaRisdsed within the refrigerator unit 3. There are two
evaporators (not™' illustrated) and two fans (not illustrated) nounted on
the undérneath side of the refrigeration unit 3. 30 Val uing (not

il lustrated) I ej,t her or.both of t suppl y
refrigerant thrgfe\fl\%&{hS{]raﬂg? Rf %ﬁtaﬁﬁsemglga%ezﬁ@g% ?%\%g%y%l} c(%lité?pai rs. Both of
these refrigeration circuits are used for freezing, and only one of these
circuits is used for chilling. - 7 NOV 2003 ' WO 01/07341 PCT/ AU00/ 00861
-6 The pr esentPrefesaidy, tenfirsbfrequarcy whiehisiressiveddyt e velfags convaater Jide WiHiBt s,
The first of these is.adapt.ed to plug into the Australian standard 240 volt
/ 50 Hz mains ap@ﬁ%?"é%?ﬂ?legcf’esrhe second of these power inlets is adapted to
plug infp the aircraft standard three phase 115 volt / 400 Hz power supply.
The supply fromthis second power inlet is Srectified, arid the rectifier
suppl i es powerPreferably thaspspehudinge eothrequcasy mayhs drsFh i eBrs ., each out put
power at 240 volts / 50 Hz. Each of the converters powers one refrigeration
circuit. According to alternative preferred enbodi nents of the invention
(not il ustratee) aitdisrefebreli Ay tHe refideaoraititis firgovabBahoimted opdvetiousinget . The
supply fromthis one inlet is rectified ..; and convey ed to an appropriate
vol tage and frequency to power the refrigeration circuits. - T NOV ~pp3

nousi ng havi nobBREF TS RIF PRI T8 BRAIYESCT (I Wi en i s mount ed on

t he housing for refrigerating the interior region

Figure 1 is an isometric view of a refrigerated air freight container according to one

embodiment of the present invention.
20 Figure 2 is a cross-sectional view of the insulated housing of Figure 1.

Figure 3 shows a detail of the connection between the insulated housing and the

refrigerator unit of Figure 1.
25 Figure 4 shows details of the internal configuration of the refrigerator unit of Figure 1.

In order that the invention may be more readily understood, preferred embodiments of

it will now be described with reference to the drawings.

30



of the housi ng, which refrigerator unit includes: an el ectrilcHDY y20fower ed

..corrpressog\,d\@;/d:,g“operat es at a given power supply voltage gng. C
evaporator nmeans and 1 o condenser neans; and the refrigerat e(/}g@(r;bld?ér}e%/ght

contai ner further including at |east one voltage and frequency converter
whi ch converts received power at one of sejeral voltages and at one of
several frequencies to power at a voltage and frequency required to drive

the conpressotp MEON OF PREFERREBEMBO BIVMENES O THE ENVENFIQN ane
generated power I1n flight and 15 ground generated el ectrical power on the

ground, said converter being constructed and arranged to convert the

ai rpl ane generated_power and the,grqoun enerated power to power at the
vol tage and f éﬂi‘i%hé@m}‘%ﬁ %ﬂ%%g‘égﬁm ‘?%%3‘88 ressor. 2. A refrigerated
air freight container as clainmed in Claim1l wherein the range of 20

vol tages of the power received includes 240 volts and 115 volts. 3. A
refrigersat ed &ihe chnteinght inctndesiaminsulateddionsingd and 2 cyfaigasatorayut3. ip dedirsethe

of ri gersa b dousin
2%Nov 2005 AmoRtinfeihy B efr BeRtobifie R B AR B, |

2 or 3 wherei rinstuliﬁed/ﬁl)ﬁsﬁ’lgé@ adestripsiuiey. required to drive the conpressor
is 240 volts at SOHz. A refrigerated air freight container as clained in

any one of Clainms 1-4 wherein the refrigerator unit is renovably mounted on
t he housi ng.

JAY.ACA. AR A H Ay A, E. ..0 . . = . : .
{vql gb] X] ca] cJﬁcﬁjeggflgﬁ]p&%\ffgﬁ(;‘_(ceé%lgcog}%@]%%a?jf ctﬁ} ?gﬁrgioga][tgg]rgg'jggga]t%raf%lé] 3calﬁ cau
] ca] ca] gal cal cRahsenlly ahaabs &l &8 iflsafted housing 2.

The insulated housing 2 according to the embodiment of Figures 1 to 3 includes insulated
side, bottom and top walls configured to generally conform to the shape required of a
standard airfreight container. One end wall includes doors 4 which are kept closed by

15 the latching mechanism 6.

There is a rectangular opening 7 in the top of the insulated housing 2. The peripheral
edges 8 of the opening are countersunk at 9. A peripheral ledge 11 extends from the
refrigerator unit 3 for supporting the refrigerator unit 3 on the countersunk edges 9. A
20 deformable seal 12 retains the refrigerator unit 3 firmly in place in the opening 7 and aids
in the insulation of the interior of the housing 2 from the external environment. Preferred

materials for the seal 12 include butyl rubber and silicon rubber.

The mounting of components within the refrigerator unit 3 1s shown in Figure 4.
25 According to the present embodiment of the invention, the refrigerator unit 3 includes
two refrigeration circuits. There are two condensers 11 and two electrical components
boxes 12 mounted within the refrigerator unit 3. There are two evaporators (not
illustrated) and two fans (not illustrated) mounted on the underneath side of the
refrigeration unit 3.
30
Valving (not illustrated) allows either or both of the condensers 11 to supply refrigerant
to either or both of the condenser/evaporator pairs. Both of these refrigeration circuits

are used for freezing, and only one of these circuits is used for chilling.
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"F109%| & () - &sd: Qp/ﬁl“lé?e deboddl 6BheYe 6Q8d ﬁiletﬁshﬁ‘%{ﬁt&d(tb plug into the aircraft standard
#109& () - #10%&" () - | 1096& ( R} 3 100B& () - FMLOYBE () A2SETY" 10794095&. ()-
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10?1 L. W.109%%5& %%
1096& (Y- &&10%@‘?‘3’ atd e ?Q%@gfe%uptﬁq %WT&AP%%&@ ?‘% c %ﬁeri‘og’ef(?%‘ﬁmers
9<109®& () -  each output power at 240 volts / 50 Hz. Each of the converters powers one refrigeration

circuit.

According to alternative preferred embodiments of the invention (not illustrated) the
10 invention has only one electrical power inlet. The supply from this one inlet is rectified

and converted to an appropriate voltage and frequency to power the refrigeration circuits.
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1. A refrigerated air freight container which includes:-

an insulated housing having an interior region;
5  arefrigerator unit which is mounted on the housing for refrigerating the interior region

of the housing, which refrigerator unit includes:-
an electrically powered compressor which operates at a given power supply voltage and
frequency
evaporator means and

10 condenser means; and
the refrigerated air freight container further including at least one voltage and frequency
converter which converts received power at one of several voltages and at one of several
frequencies to power at a voltage and frequency required to drive the compressor and
which is constructed and arranged to receive airplane generated power in flight and

15 ground generated electrical power on the ground, said converter being constructed and
arranged to convert the airplane generated power and the ground generated power to

power at the voltage and frequency required to drive the COmpressor,

2. A refrigerated air freight container as claimed in Claim 1 wherein the range of

20 voltages of the power received includes 240 volts and 115 volts,

3. A refrigerated air freight container as claimed in Claim 1 or 2 wherein the range

of frequencies of the power received includes 400Hz, 60Hz and 50Hz.



10%&' ()- W ZG"r<_=Y" 10!, Y(109%&' ()-)10%& () -

AT S109& () -1 ! T $10%p& ()-Lm 109 ()-s  109%& () - GE[~_" abaVvVK@™ 10! 10 10
10; z10%&' ()- f8S 109%& ()-& 7109%& ()-f5 10%&' ()-!, Y(10%& ()_-f)(kop! MD<VK@f'
10f" 10%Z; & ()-:!9f" 109R22& ()-:s!10%& ()-10%Z& ()-!&10%& ()-! 3

&109%&' ()-Dille""""""xj\ N #-10%& ()- 10 10 10! ys$10%& ()-1!ys$10%Z& ()-|
Lf'10% & ()-: ! HSf' 109 () -: """ #<###dE\ N #- 109%6L910%&" () - 10%& ()-Y
10%& ()- m0o%be& () -

Y109%5&' () - Ff s10%& () - #$) $>SWBIYRJE\ N #- 1096LS&" 109%%& () - Fyf: 1 109%B& ()-s9m
10%& ()- T1Q%& (O%-g)% %' 109 & (tg Z&a&ft&:' ‘ot dE/ 105 105, 8g109%& () -
@ 10%& ()-2Z1 1@ kS lge)r@e érelg t container as claimed in Claim 1, 2 or 3 wherein the

109%%&' () -FS*109%6& () -3f (10%& ()-F "' 8((()xYE:/ 105 105, 89g10%.10% & () -4y
10% & () - 31099lkrge)and Sregusney (rsquirgd da dBye&the ompledSorNi24mvSlts diserizng 13] ¢
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph FontZ
ua$&*, . 02468 <#) 0 h wChDI "#& ) ! "#$%&' () *+,-./01234566Ti nes New

RomanAr i af Cosri er ANeWiderdsePhir BRighy VA RACN TRithd@in any dhe SR ldims 174 HRL2345678

the refrigerator unit is removably mounted on the housing,



