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chemicals, water or gel that require refrigeration, freezing or heating before use are

not suitable to meet the needs of a user where refrigeration, freezing or heating of the

40 passive cooling or heating components are unavailable such as in military field
operations in hot, cold or combined hot and cold climatic conditions. The prior art
active cooling and heating systems that have been developed, include:
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meet the operational requirements of the user. Also, the prior art cannot provide
35  several continuous hours of operation at a rate of 700 to 1000 BTUs of adjustable
cooling or heating per hour. '
As such, there apparently still exists the need for new and improved personal
cooling and heating system to maximize the benefits to the user and minimize the risks
of injury from its use.




these problens and fulfills the need for such a
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To attain this the present invention generally comprises four main components:
1) the Cooling Unit (CU); 2) the Heating Unit (HU); 3) the Power Supply (PS); and
4) the Vest.

35 An additional object and advantage of the present invention is that unlike the
prior art personal cooling and heating systems the present invention provides a fully
user adjustable cooling and heating system that combines efficient cooling and heating
in one device maximizing user comfort. The controls are easy to use and the unit is
durable for use in the field, including military operations.

40 These together with other objects of the invention, along with the various
features of novelty which characterize the invention, will be pointed out with

particularity in the claims. For a better understanding of the invention, its operating
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A. PREFERRED EMBODIMENTS
With reference now to the drawings, and in particular to Figures 1-10 thereof,
a new and novel apparatus for a personal cooling and heating system (PCHS)
embodying the principles and concepts of the present invention is depicted in these
35  drawings as comprising two major components, the Vest and the Personal Cooling

and Heating Unit (PCHU) and are generally designated by the reference numerals 21
and 22 respectively.

General Description of Reference Numerals in the Description and Drawings



WD 2004/ 065862 PCT/ US2004/ 000472 5 Any act ual
di nensions listed are those of the preferred

wepdemessent . Actual di nensions or exact har dwe@EUS2004/000472
details and neans may vary in a final product or nost
preferred enbodi nent and shoul d be consi dered neans
for so as not to narrow the clalns of the patent. 5
Li st and Description aof conponent parts of the
i nvent i on-Anyertuabdimeasipnslistedeareriepcel the Ere@s*sﬁdeqml{odgusnt Actual
Mbduldigensiond br éxaauhaidWWﬂaEﬂ@M}géahs Eiaglvary(lﬂ/é)ﬁﬁéﬁ Bfoduct or most

Il:lg g {J cﬁaneﬂ @afﬁg%@rk%gﬁlgeﬂﬁgcg%m h‘%gla g@glleaé ﬁgt' 8 narrow the

Exché&tyas of hgyateghper at ure Sensor (4) Hot S| de Silicon
Seal ilnig ad Hesdrip tﬁ)ﬁ)ofeahgo&ndgr& dfithOimveain Ng Gasket

ot 0 S de 0 quist EEIE EhermbRNEPREaRATFO Ubady o

Pl ate Back fing Strip (9) Heat
Ref | ect or %bl 1§t %RR)LIQP'Q&{C%E@? ARSI ati ng and
Cushi oni ng2Phd Copding Loypp Riquid-Heat Hiebangager (12) Air :

Heat Exchz(zg)er (ondedser Beofhiduiddiieat ExShanBerushl ess Fan
Mot or (14)3Ai rdogsiSep@er Fan End Cap (15) Fan

| mpel | er SI bt e(giﬁlon%éal asketchanger Fan (16A)
Ai r Heat hal&? ?) Cooling Fin Fan

17) Fan usi and

E:on%rol | el®Encl §a ‘g‘} nﬁ‘ “%@%W%?
B splay ak® ke S(dZ’O[/qu‘élt @q.t)E[xp ae9ter ’(l‘gqlffer Plate Back
Vest (22) Pers e Cool i ng and Heating Unit (PCHY
(23) Cool i(8)y Lddectiubpatdg YtABA) Condenser Fl uid Punp
and Fl ui d (®ens dfeat R2B&Yor\dad Indubeg Fdnp (24)
Tenper at uip0)Se ligulfting and Cushioning Pad
20 (11)  Air Heat Exchanger

(12)  Air Heat Exchanger Discharge End Cap

(13) Brushless Fan Motor

(14) Air Heat Exchanger Fan End Cap
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25 (16)  Air Heat Exchanger Fan

(16A) Air Heat Exchanger Fan Impeller

(16B) Cooling Fin Fan

(17) Fan Housing Cap

(18) Wiring, Plumbing and Controller Enclosure
30 (19) Micro Controller, Display and Keypad

(20) Battery Power Supply

(21) Vest

(22) Personal Cooling and Heating Unit (PCHU)

(23) Cooling Loop Pump
35 (23A) Condenser Fluid Pump and Fluid Sensor

(23B) Vest Loop Pump

(24) Temperature Selector

(25) Quick Release Hose and Fittings

(26)  Air Heat Exchanger Cooling Liquid Channel
40 (27) Air Heat Exchanger Air Channel

(28) Vest Air Cooler and Condenser

(29) Vest Air Fan

(30) Protective Suit

(31) Cooling Fin
45 (32) Liquid Pack




(25) Quick Rel ease Hose and Fittings (26) Air Heat
Exchanger Cooling Liquid Channel 40 (27) Air Heat
weehaeiger Air Channel (28) Vest Air Cool er anpiCT/US2004/000472

Condenser (29) Vest Air Fan (30) Protective Suit
(31) Cooling Fin 45 (32) Liquid Pack WD 2004/ 065862
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changing the temperature of the liquid flowing through the Vest (21).
30 . The Vest Loop Pumps (23B) circulate a water-based cooling liquid through
the Vest (21) and Vest Loop Liquid Heat Exchanger (2A) and the Cooling
Loop Pumps (23) in a separate isolated loop pump cooling liquid through the
Air Heat Exchangers (11) until the user selected cooling is achieved.
. The Air Heat Exchangers’ (11) Air Heat Exchanger Fans (16) are powered
35 up as required to provide heat transfer from the Air Heat Exchanger (11) to
the ambient air.
. For heating, a flexible Electric Heating Strip (8) is attached to the Vest Loop
Liquid Heat Exchanger (2A) by means of the Cold Side Silicon Sealing
Gasket (5) and the Cold Side Liquid Heat Exchanger and Heater Transfer
40 Plate Back Plate (7). The flexible Electric Heating Strip (8) heats liquid in the
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cooling liquid through the Air Heat Exchangers (11)
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In the Preferred Embodiment as depicted in Figures 5,8 and 9 the Heating

35 Unit uses the following components of the Cooling Unit: the Vest Loop Liquid Heat
Exchanger (2A) which is attached to a flexible Electric Heating Strip (8); one Vest

Loop Pump (23B), and the Micro Controller, Display and Keypad (19) electrically
and/or electronically connected to: 17 internal Temperature Sensors (3) in the Vest

(21); the Vest Loop Pump (23B). The flexible Electric Heating Strip (8) heats the




30 two Air Heat Exchanger Fans (16); the Cooling Loop

Li qui d Heat Exchanger (2B); and the two Cooling Loop
weFmps6eBEB8) . 2) Heating Unit (IM In the PrefePCBUS2004/000472

Enbodi nent as depicted in Figures 5,8 and 9 the

Heating 35 Unit uses the follow ng conponents of the

Cooling Unit: the Vest Loop Li qﬁu d Heat Exchanger

(2A) _which is attached to a flexible Electric Heating
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of the Reversible Thennoelectnc Cooler (TEC) Modules (1) is transferred to the

35  Cooling Loop Liquid Heat Exchanger (2B). The Cooling Loop Liquid Heat
Exchanger (2B) transfers the heat to the cooling liquid as it circulates through the
Cooling Loop Liquid Heat Exchanger (2B). Air Heat Exchangers (11) are located on

either side of the Cooling Loop Liquid Heat Exchanger (2B). The cooling liquid
carries the heat to the two Air Heat Exchangers (11) and transfers the heat to the Air
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30 Liquid Heat Exchanger (2A). As the liquid travels
through the Vest Loop Liquid Heat Exchanger (2A) it
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WD 2004/ 065862 PCT/ US2004/ 000472 20 5. The personal

cooling and heating systemof CLAIM 4 wherein the
wheatiesgeneans i s conprised of. at | east one ePE@DUS§1004/000472

heating strip attached to the electrically reversible

cold side of the reversible thernoelectric cool er

modul e which is the electricall3 5 reversible cold

si de when the tenperature sensor conmmunicates to the .

user adj ust abl Ehe [persoral spelingandhsating system of GEAIM 4 wherein the

t enprdatihy head istcbpriSsloft s | ower than the user

sel ected tenperatyure. 6, .The.personal . copoljn nd .
heatin g syst en}?‘&?*‘s&%eﬂﬁcﬁ}“‘v&% _Sﬁnl’ ﬁ@‘%h%‘g{é)ﬂ t*l?}éeﬁg‘éﬂlél revefsﬂale
i s iedd sidp of thamevepsibls dhramoelseiric regolen thadalet Whigh §y theedlectrically
of qe»%g M_P# donesi@d whelmﬁe telﬁiﬁ)@fahﬁ@ (sjém@xrt?_mxﬁnﬁcate?&é ﬂﬂ?ﬁs}%ﬂjustable
gas. 8., The r son 00l i ng_.an at i syst.em

QLA TS aTionEs Bet g Tmnbaalie.af 45 Yoot RIS e i fhe gtper selected
of atefpefaturg. The personal cooling and heating system

of CLAIM 4. wheTRd BefsBRal cdSlidge MR ehithEsyset FPELATM 1 Wherein the
cooler .module 1s at |east one Pelitier device. 10. The

pers%(f?éllngc?z)egfl? ’r‘?dceand heating system of CLAIM 4 wherein
bhe reve¥si bl €he persomalicecling anddwating systeaud£CLAIM 1 wherein the

conpPédoing ntdandls d RARleraAPLasBi Snuth Tel luride cube

sandwi cheég between two .ceram c pl ates. 11. .

per sonal ool i hof REEFORLEOPINE @Vgle@ﬂ?%?yséﬁh?’{ﬁ.ﬁ%} ihgrein the
t he ha@ing owannig timéambustien elbofuchg neans, the heating

o Um tranopor 1 feaer cobiiy hRRAIAL Wik bf ELAUM 4 wherein the
13 ¢ cReNER bl amogledit coolet smdule Bt frast B8 RN it vise s or

t her eby niki ngTh @epsena coalingaml heatingisydteeaf ChaIM 4 wherein the
syst ﬁ%@ﬂétﬁ&hﬁeleé@m% cddiEr Iﬂﬁuz@ig %m-ﬁé%h P& 139 B ) "rl"elluride

system of 1 wherein 5 Yenperature trans
medi etsﬁ%‘ﬁ@ﬁ%%beﬁ’gwoé’e?%%?f%ﬁal |y connected to
the vest 1 thThe petsbna eadlingppnglicatinglsystanoCLAIM 1 wherein the
20U p&ddlﬂﬂ F]n%,-theT gtﬁ)hﬂg h%%k?hm%&’ﬁﬂg’lﬂﬂtaﬂlgthﬁgcﬁgodgﬁngﬁﬁé fMperature

of CLA ereln cool Iﬂﬂ uni t, ]
me an$a0SE§ EIURY; HARSPRTF Mmeans, gad, Eugt POVt rRPIY, arg giiached to a carrier

t enpeapablercf beingawarhehy anewti trerdbyanaling therpeasomal ddoting and heating

poweg bi¥abpld the tenperature sensor are 30 all
cont rygf%#g bay and i n comuni cation wth the user

adj ust abl &-el etbs arsend saeling andrheatige systest @EGLAIMKL wherein the
234. tehpepturs oransfexmodiumyransporh arhndig foiysioaaliyodontbdbdiolthe vest

mer%ﬁtﬂatsgﬁstagﬁg:%M& mctgo‘%g ri sed of at |east

one reversib er noel ectric of'er nodul e .
el ectricaldy Bhe persaedl cgoling andchegting rsicayoGLAIM 1 wherein the

r e?/ eccvlling anid theadoliog reai, ﬂrefheali@atniﬂ, thethigatinipaheans, the temperature
! Sge D ol bRl L A, bt Ssor

3 omilhgenizolled brandia copanigationswih the useradiystshlecelectronic controller
cont bywirelesd hadnst he t enperature of the

14.  The personal cooling and heating system of CLAIM 1 wherein the
cooling means is comprised of’

at least one reversible thermoelectric cooler module electrically

35  attached to and activated by a reversible direct current of electricity that is pulsed from
the user adjustable electronic controller in one direction when the temperature sensor
communicates to the user adjustable electronic controller that the temperature of the

vest is higher than the user selected temperature and in the event that the temperature
sensor communicates to the user adjustable electronic controller that the temperature



vest is higher than the user selected tenperature and

in the event that the tenperature sensor comruni cates
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at least one cooling loop liquid heat exchanger;
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| east one air heat exchanger fan attached to the air
heat exchanger; at |east one &oling |oop |iquid heat
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end;

at least one vest intake duct attached to the vest air channel input end;
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17. The personal cooling and heating systemof CLAIM1
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air channel having an i nput end and an output end; at

| east one vest exhaust duct attached to the vest air
channel output end; at |east dfde vest intake duct
attached to the vest air channel input end; at |east
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communicates to the user adjustable electronic controller that the temperature of the
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pump is activated the condenser fluid is pumped from the condensing coil through the
condenser loop liquid heat exchanger and then back to the condensing coil;
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and activated 35 by the user adjustable electronic
control l er when the tenperatureédsensor conmunicates
to the user adjustable electronic controller that the
t enper at ur e of the lgendepgest loop ligpishiaet exchangerndavigg e front side and a

? Ie lu iGK‘ch Gigb @ﬁli%i‘ roggdt)t_hs)f tﬁdéhgdhtif] foginedVbe ﬂleteE&ﬁdeiﬂjﬂ @ei!’l?ﬁﬂibde col(cjl sid.e of
frone r¢Ebh el °P°‘§if£8%§dﬁi?ﬁ%§;&fgﬁ ko oA e
e o T
1 e Btser Biglniith P PRy OFtE i bSilotier hat e
f or niseppturel the west i lghdr yhandhe nser selectediemnpsraiiere gnd in the event

the themas ﬁahﬁie&ftﬁrb Sér¥BEdoRihiriCat Q6 HRrusefilseibllddt bidicontroller
enser

th | ui kes. tact,wth th

ol o PR RRPerayt NS s S e R Rl RrhpiFgure the user
10 her adpestabla eleairopisaioatrolier ppigmaticallyanvessaspleaidirastion ghthe meversible

C ON AR surteAPdr dldcfibits thie RtpuRkd RemARE usdh &djustdtie electronic controller

t enperat,ur e sensor ..comunpi.cat.es.t o e_user just abl e
o1 oot AL B TRPRang PR B Side i bR bRl cooler
vestmpdulg begomesitheeleqtrieallygeversibledot side pEihgaeversible thagapoelectric

i N taRienWedtule Whith réhginé RIRRCEEIHR HRMIRE coiABHRN FIGRL €S
o the user adgl stfabl e.e e%‘tr nic controller that the
1% t'{j(ﬁa € qir he F

enper ature of s “than the user
sel ect ed t enpethatairr beat teachapger hayingiptulsasiiing aopbing lignidcchannel
contihedelr automatically reverses the direction of the

reversible direct,..cutrent of. el ectrici that is T
ul sed from ¢ rbooeie e sorlingd Bt e bxped cogping liquid
such(fhanml; the electrically reversible cold side of the
zoever si bl e t hefhaafiRet dxchanzeh/ing 4T06HI EnRBEAERAe] e through;
electrically reversi bl e .hot shde %ﬂtﬁ%rﬁgeﬁl bl.e ¢ exch i
t her moel ectri ¢ 8 ?ngralrr‘hg’:aiﬁx PR PEHECHE affilegigechanger;
contact with t#deasbenrespoling ldopiliquidileapexdhangsr; one air
heat exlc _hanglerat 1@@@1%%01&1%%0@\%&%{5 daﬁaqlwlﬁlhﬁi@atg& cooling
one £ool.i qui d. channel” .therein. a cooli i qu .
cont SRARdRR thelgbling RaRbauid Sk Guftarger 4o Hpieh the i heat
26 harershangzp copling liguid echanmst @hd e bagkvionige apolingabopdivid heat
air ghaampel, there through; at |east one air heat
exchanger fan ttacggglto the air heat ex ha‘”%ﬁ;{% zltg ¢ d
least one cool PRI ‘PP BMEP HBER™S Bl FGERe ftaghed to an
one asivkted dylthopsep adjusiablereiectrapisiiontrolerpuli thy terhperature sensor
co0 Lédﬁﬁnuﬂi%eﬂéb‘ 1d éﬁeﬁ%@i émtag%)élémnic%?trb%g%a tlhlih'et%fnperature of the
xchanger, .t.0_an rou ai r hea exchanger
3§oo| YREShighst ﬁ’aeﬁ‘témséf geﬁ?ﬁﬁecftﬁ@ﬁerﬁ%?( to the cool | ng
| oop |iquid hethe codinghenrgisuid hdatexsbagenbavingrpeqeling front side and
Meangcddyfihg Back! sRfelelth&dr byth 3t whkh 8 tH@nedy the electrically reversible hot
side of the reversible thermoelectric cooler module, the electrically reversible cold side
of which is used to form either or both of the front side or the back side of the
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activated by the user adjustable electronic controller
when the tenperature sensor communicates to the user
w@djussmbt e el ectronic controller that the tenper/as200€000472
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controller that the tenperature of the vest is |ower

than the user selected tenperature. 20. A persona

cooling and heating system according to CLAI NS
2,3,4,5,6,7,8,9,10, 12,13,14,15,16,17,18 or 19 in
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supply are attached to a carrier capable of being worn

by a user thereby making the personal cooling and

heati ng system portabl e.




