1 METHOD FOR AROVATI ZATI ON W TH COFFEE AROVA, ARTI'CLES USED FOR  SUCH
AROVATI ZATI ON AN. APPARATUS USED | N PREPARI NG SUCH ARTI CLES

SUMVARY OF THE I'NVENTI ON Qur invention is directed to a process for
aronmatizi.ng a specific volune with stabl®. coffee aroma by (1) effecting

press‘uhri zation of \cﬁ?ﬁggg &ﬁi&%ﬁgﬁd’“ﬂ"&ﬁgﬁrﬁ@@gs%&ﬁw FeR ecul ar

oxygeh and fitted w GIEAGS aBh PREHARENG BOGY IARTICIESNS
in order td spray the stable coffee grlnder gas into the specific vol une.
CQur infdvention is also directed r f or ef fecting such
ar omat § zat{on, including a hollow ESSUPI z ontainer free of nolecul ar
oxygen:cont ai ni ng st i ipvérftdengis ndeepctms tas anefdcess fore Arokpbizing a
pressutized cont %b@@ififd & 1¢he nni&cUé@arm@Xm&eeoa&awl By $1)abbef€dﬁ‘1hqe

grindei gas itsel malfsurlzat:J_(;\/br &fl%%lllnx ogr %egt Sggﬁé‘ﬁ__ 'Jeescste?d to

a proceéss for ar eci T1 ¢ vol%
t enper at ur e, T[ er FFeRh‘P%H“q%CP g Wéyga%g@%fflmﬁéot‘b‘i’?]?\Er&ﬁfﬂn% m?ﬂ“és% e
Plerr] which is abpuéngigtespher iserpyRRS teeng el qraig, tavddrayhehst sthibd e

cof fee aromn correemélggrtﬁaeétgea@s iBko the Cfefca)nerwlﬂeng BuBOLhpMieion

cont ai ner having_.an I nternaj voi d vol ure containing a mss of
coffee grinder S 3180 (yreckgdy  fo  2BRRIRLUS niEhal eT ISR WoiCtne
bei ng subn2 tirratabty incdediofls rohedldarrapspyeizean cgntainer free

pressure Plerr] o hBEediAAGCoRfgen @BhEDMNINGA@LRS14 ¢iEfee grinder da@ about
2,000 psig at a LgipeLat e J&%MSDLSJM%Q Wheainer rree S0 d sgbout
a

40[ err] C and equi pped I:_yl ng cont ents
cont ai ned wit hi n%ﬁ%e’b&?f‘éii%“g stable coffep (9r\3'611%§a‘7[ E‘Fﬁl -sai d gri nder
gas Jerr] having an initial anal ytical total ion chronatogram

profile [err]; and iore PAci®RER0IYI0 S&LJ SREAYIY FBANS JeReddl dhspgcific
process for aromatizing a specific volume V; having an
ambient temperature T, which is in the ra;;'xqe of 20-30°C and a
pressure P; whi.ch is about atmospleric pressure zero psig,

‘with the stable coffee aroma comprising the steps of:

(a) providing a hollow container having an internal
void volume V; containing a mass of coffee grinder
gas Go, said internal void volume being
substantially free of molecular oxygen at a

pressure P; in the range of from about 40 psig up

to about 2,000 psig at a temperature T; of from about
20°C up to about 40°C and equipped with spraying
means for spraying contents contained within the container

into volume V3, said grinder gas Gg having an initial

analytical total ion chromatogram profile Cti; and

(b) engaging said spraying means in said specific
volume V; whereby said pressurized container is
depressurized from P; to a pressure of P3 at least

as great as P;, and said volume V; is aromatized

with the coffee aroma having, at the instant of
spraying, a total ion chromatogram profile Qg

substantially equivalent to .



vol une V[err] whereby said pressurized container 1is

depressurized fromP[err] to a pressure of P[err] at |east as
great as P[err], and said volunme V[err] is aromatized with the
cof fee aroma having, at the instant of 2 spraying, a total ion

chromat ogram profile [err] substantially equivalent to [err].
2 Qur inventi 8% f dPVRRFLpnpryiher  fRidFesi o afdptional gteR | ed

out imredi at el(a’subsergiod oo iHimgdicakly Ssybsequentipts Sstep Sa0; i Bgptdie
pressurized C%hﬁk §{ngc%togiﬂé ”%éggzg:%ssﬁf,{]lid do¥ea@nPET LGk anl Wg”ﬁaise”l at

the end of whic riod gas has a total ion ch t ogr am

profile [err] GoSlbet anpealdg/ ﬁqwlmal 0Qt atoth&rénd of wmc@upelrmuenttm S
further directed to the process as set forth above wherein the spraying

step (b) i s gOVEnQ%%ger al gor I t'.ok{:mlI OI%'O CLB?I?Jtogram g\ho 1%.' gbq o

synbol : AA is T 23r ot eeammalmwte

vol unme V[err] dgrk e % {Jalew@e£§ﬂda Ris the gas constant 0.082 liter
at nospheres per an1n&l¥ ReI VS T wherein T is tenperature in

degrees Kel vin; mhereln P |s pressure in at nospheres; wherein V is vol une
Our invention is further directed to the process as set forth
above wherein the spraying step (b) is governed by the algorithm:

AR = #s«;;/o j { (v+05)(;f=) -kdlg
= 0-607] & |

wherein the symbol: AA is the degree of aromatization of

coffee aroma imparted to volume V; during time 0;; wherein R
is the gas constant 0.082 liter atmospheres per gram mole

degree Kelvin; wherein T is temperature in degrees Kelvin;
wherein P is pressure in atmospheres; wherein V is volume

in liters; and wherein H is enthalpy. The algorithm:

AR = ?-?xfOJ (% ("*05)(3?), J#

~ 0-407] &

is derived from the general algorithm:

e[ [0l Yo

— 26

wherein K is a constant and the symbol T is the Joule-Thomson

coefficient across the spray valve assumed to cover a process

wherein the change in enthalpy is zero and wherein the symbol A



inliters; and wherein His enthal py. The al gorithm [err] IS
derived fromthe general algorithm [err] wherein Kis a constant
and the synbol [err] is the Joul e-Thomson coefficient across the spray

val ve assuned to cover a process whereidh the change in enthalpy is zero

and wherein the synbgl. yerédnstant res lting from the remavaf B8£06G3%a
constant resultT ng fromthe renoval aroma co on?nts during andé%gter

the tinme of spFERFIMG-Sr dl“ﬁéngt 8ed| aSE‘F? obh®f HER (PragE e 480"
The al gorithm ¢oea1 period of time O£ measuremehs. dofe/@d gbEOFRAhe t WO

al gorit hns:
s _
AA = H7f L YN N .
=T 0. Ll

is derived from the two algorithms:

&GJ o .;P)
= 12 0- e
o V,T,H RT (V.‘- 5) 38 /Tvp
and

Af= Ky ( 6 —AG
V‘,TH

These algorithms, in turn, are derived from the algorithms:

.)G) = (mw (\/4— c+b) (-é-—P)
D o2 il €
(,\GVJ_‘:H RT 3

TVH

and

&,

AR = K o .
1 [(m ) (v+c+b) (—_-Ee) oA

) TYH

— X6

wherein ¢ and b are equation of state constants. The equation

of state used herein is derived from the equation of state
set forth in Volume 41, No. 8, AIChE Journal, August 19, 1995
at pages 1964-1970 inclusive (Title: “Avoiding the Use of
Critical Constants in Cubic Equations of State,” Soave, et al),



[err] and [err] These al gorlthms in turn, are
derived fromthe al gorithns: [err] and [err]
wherein ¢ and b are equation of state constants. The equation of state
used herein is derived fromthe equati o4 of state set forth in Volune 41,
No. 8, Al ChE Journal, August %9 1995 at rﬂages - 1970, i ncl USJF (T|tIe
" Avoi di ng t he 18§8r6‘?r3(§%dt PrarTebeRge Reset i E’E EFTRHS §AUE A

Soave, et al)the symbol MW represents the average molecular weight of the

coffee grinder gas which is slightly greater than the
molecular weight of carbon dioxide and has been calculated to
be, on the average, 46. The definition of the Joule-Thomson

coefficient having the symbol 1M is:

which is the partial derivative of temperature with respect
to pressure at constant enthalpy.

Our invention also covers a process wherein the spraying
step (b) as described, supra, is repeated at least once
whereby pressure P, within the pressure vessel is diminished
to Pp'; and then pressure P;' is reduced to Pz'' wherein
P,'>Py and P! ié at least as great as Pi. Such a process

is governed by the algorithm:

n
Zlﬁ = b o ;3 4L )
" 2o [ [z ]
o LAY
— O0-¢o7/ B

wherein n is the number of times that the spraying operation

is repeated.

The foregoing processes are also governed by the
additional algorithm:

(é EAS = #9 {% (v+ 0-5)_(%%

T.V,H

_&—0.60}’/

which shows the rate and change of the degree of

aromatization of the volume V; over a period of time.

The degree of aromatization indicated by the symbol AA

as well as the maximum degree of aromatization having the



4 incorporated by reference herein. 1In the foregoing equations, the
synbol MWrepresents the average nol ecul ar wei ght of the coffee grinder gas
which is slightly greater than the nol ecul ar wei ght of carbon di oxi de and
has been calculated to be, on the averag®, 46. The definition of the

Joul e- Thomson coefficient having the synbol [err] is: which is the
partial derivatymbel ofAkeipdrexednebaidad) oncapecale ®hress e &t l9enwitnt

enUhal BY- o ad0Pind EELONA 00600 U2 B RLOCERIMNELEHI NS SPERY 1O

step (b) as déscri ated €ast once
wi thin the pra&dgheet véé’ééFtYe hﬁ'l n Eﬂwt t dnPpryiy ; apdd ‘%rfﬁan%ﬁ%%%‘hre
Plerr]' is reduseshtioriR?; anwheeed nbefHeride >Riwesst] amadnE’[ eating tise at

| east as gr ea?ﬁggsfg%‘aﬁlﬂ b[ytgﬁﬁ?? ‘%Sﬁ aggvg{‘ngrg Ll;,‘y the al gorithm [err]

wherein n is e nunber o e sprayl operation is repeated.
The foregoi ng processes are aI so governed by the additional algorithm
[err] The process wherein the spraying is repeated is

controlled using spray valve or spray valves, each of which
is solenoid controlled. The solenoid valve control aspect of
our process 1is taught in European Patent No. 136,383
published on April 10, 1985 (inventor: Jean-Piere Rouault),
the specification for which is incorporated by reference

herein.

Furthermore, the foregoing processes of our invention
further can be controlled by electronic program controller
means whereby the quantities of grinder gas'locaﬁed in the
pressurized containers, internal pressures of the pressurized
containers, length of spraying time and quantity of material
being sprayed as well as number of repeated sprays per unit
of time are controlled and made a function of consumer
preference using computer software created using consumer
marketing research.

As will be seen in the section herein éntitled DETAILED
DESCRIPTION OF THE DRAWINGS, the total ion chromatogram

profile a3 is substantially identical to the total ion

chromatogram profile Qg as exemplified by comparison of

Figures 8 and 9 or as exemplified by comparison of Figures 8
and 10 described, infra, in detail.

More specifically, one embodiment of the'process of our
invention is for aromatizing a specific volume V) having an
ambient temperatur-e T; and a pressure P; (for example, a
volume of 10,000 cubic feet haviné an ambient temperature of
between about 25 and about 30°C and a pressure of about 14.7
psia or zero psig) with a stable coffee aroma consisting
essentially of the sequential steps of:



whi ch shows the rate and change of the degree of aromatization of the

volume V[err] over a period of tine. The degree of aromatization
i ndi cated by the synbol AA as well as the maxi num degree of aromatization
havi ng t he 6 5 synbol [err] is herein

based on a scale of zero up to 10, with 10 being the highest degree of
aronmati zati on repiasenirongdime i ghestGqudl icbffed hgrindgresdas nirenmsid y and

t he hi ghest substantivity; and zerp being the | owest anount hayj ng, t he
| onest quality, substair?lt"'%gi t%r}‘aéﬁd treﬁgt‘?‘ﬁmperatureﬂ?g p‘f’l?)"c"é%s\ﬂﬂhe’rsei n the

spraying is repeated isupgemitigl1h9d 1485NEnERT &Y \M2b¥eREmSIY, aYatvalyps, each
of which is solenoid controlled. The sol enoid valve control aspect of our
process is taught in ERPBp&RAUParéhitC Nt 2RBBUBgatPRINeIREd PERSAPFE)) 10,
1985 (i nventor: Jean- Bagre [Roffiedt ) grimderspegad i CAAvIMy f oan Wwhinhtisl

i ncorporated by reference herein. . Furthernore, the foregoing
processes of our invedPoKEIGALt faFat diPpehEdm tRBIPHSL 1% &f oni ¢ program
controll er means whereby the quantities of grinder gas |ocated in the

lpr essEri fzed cont aim)e_rmo%m%ﬁ{gwal hpﬂ.ﬂi&ﬁ?é&ﬁ:a@.fn_eﬁrregﬁé&%lﬂfi éﬁdg&ﬂﬂir@ Inler s,
ength of spraying tinme_and quantity of mategrial being sprayed as well as
number of repeated sptaaﬁ}égl’bé&‘%ﬁﬁf‘?{(ﬁrestsf‘ﬁ% f’hr‘@'gCOn?’fcﬁ'FlaQﬂutaﬁQj YWade a
function of consuneroprabbet epc@o0ISHeiGy)CARAUIRKiaef bnaiate it esiusi ng

consunmer marketing research. As will, be seen in the section. herein
entitled DETAI LEDg %’oﬁume V2, the “container “being equlppeg wiq:h

spraying means for spraying contents contained
within the container into volume V; surrounding the
container, said spray means being so designed that
the difference in enthalpies of (a) gas within the
container and (b) gas evolving from the container
during a spraying operation is substantially zero;

(c) cooling the internal void of the .container to a
temperature T, wherein T.<Ty; and purging

molecular oxygen from the inner void thereof;

(d) placing said mass G of solid phase coffee grinder.
gas within the internal volume V2 of said hollow

pressure container;

(e) sealing the hollow pressure container containing

said mass G;

-

(f) warming the thus-sealed hollow pressure container
containing said mass G to temperature Ty wherein
Tu2T; thereby causing a pressure buildup within
the hollow pressure container to a pressure P,

with P; being in the range of from about 40 psig up

to about 2,000 psig;

(g) storing the pressurized container containing mass.G

for a period of time Og4 at the end of which period,



DESCRI PTI ON OF THE DRAW NGS, the total ion chromatogram profile [err] is
substantially identical to the total ion chromatogramprofile [err] as
exenplified by conparison of Figures 8 and 9 or as exenplified by
conparison of Figures 8 and 10 described/ infra, in detail. Mor e
specifically, one enbodi nent, of the process of our invention is for

aromati zi ng a specific 6 SFHBISA g7F PRt mgrlfricalniireat 1om RHEPmatoy@Ph er r ]

and a pressure Plerr] (for_ . ex le, a volu of 10,000 cubic feet having an
ambi ent tenperature of (pd’é’tf@é%n ab Sté‘@téﬁﬂf%tﬁ%‘tlvgbf‘é‘f rﬁ%a&nda‘é‘s pressure

of about 14.7 psia or zero psig) wth a stable coffee aroma consisting
essentially of the sequential steps of:, _ . (a), providin mass G
of coffee grinder (% iSPIgALRY the SEERY P HGEBS (L sz?"fiegrﬁ%‘f o °$I‘“5‘?r]
where T[err] is Subst anhérddyy | €Bs t hewesEueibed (f oforsdafipke, 2d | ess
t han about -78[err]C at, about atnospheric pressure)) said coffee
grinder gas having 9eRResSymjizedyfrom P2 £i05) 3t PERFSUSt AL  bppst as

chromat ogram profile [epfhi as @) aREOMidiRInA "] 1QV-coRLAI G, capabl e of
sust ai ni ng a high internal” pressure P2 (e.q., ?rom about 40 up

to about 2,000 psig) and having an internal void vol ume V2, the
cont ai ner bei ng eqns pgeskas,t Bupra, Y apinR@iGeANS ESFedtihaY bREcESNT £NL S

cont ai ned g We}_,ll;lég | gﬁ(sé‘o%%qa&rfg%&nl nto volume V[err] surrounding the

cont ai ner, sai'd spray SO" desi gned t hat the difference in
ent hal pies of (a) gas within the '

G-
2p = 7gx0° [ [2£ (v (.a_ﬁ) 1
[ e 09fi) Y

— 0-407] B

wherein the symbol AA is a scaled value on a scale of 1 up

to 10, with ™“10” being the best value of coffee aroma
quality, strength and substantivity impar%ed to said volume

Vi; and the symbol:
. (P
Q&
T,V,H

is the first partial derivative of pressure with respect to
time of the grinder gas within the void of the hollow

container at constant temperature T, constant volume V and

constant enthalpy H.

The immediately-foregoing process can be modified
wherein step (h) is repeated at 1least once whereby the
pressure P is first diminished to P;'; and then P,' is
reduced to P;'' wherein P,'>P;; and P,'' is at least as

great as P;.

The immediately-foregoing process concerning repeated
steps (h) is governed by the algorithm:



contai ner and (b) gas evolving fromthe contai ner during a spraying
operation is substantially zero; (c) cooling the internal void of the

container to a tenperature T[err] wherein Tlerr]<T[err]; and
pur gi ng mol ecul ar oxygen fromthe i8ner void thereof; (d) placing
said mass G of solid phase coffee grinder gas within the internal

vol ume V2 of said holl ow pressure container; (e) sealing the hollow

pressure container containin saig.mass G (f) warm ng the
t hus- seal ed hol | ow ssure ag; nt ai O- mass Gto
e fff R oy ultn

tenperature T[err] er"él n greby Tig a pressure
bui | dup within t he hollnw]press re conta’ to a pressure P2,
with P2 being in the range of from ab8ut 40 psig up t o about 2, 000

psig; (g) storing the pressurized container cont I ni ng_nass
peri'od of t! ] oimpeciete - ERRe SR OKN PERCERT | 58, 2150 vaER&a oy the
tdiigrionderapascilths: an anal ytical total ion chromatograph

for a

profl le [err] substantially equivalent to [err]; and (h) engagi ng
t he sprayi ng nmeang\i {d S ecific me err], wher eby t he
pressuri zed con(%—@ga Ts+8 xio™ *g +0-5)(%%D -0.60
Ly TH
A [AP’S

wherein the symbol: o
=, B
.V, i

is the first partial derivative of the aromatization change
of the volume V; with respect to time while the spraying

means is engaged at constant temperature T, constant volume

V and constant enthalpy H; and wherein the symbol: AA is a

scaled value on a scale of zero up to 10 with “10” being the
best value of coffee aroma quality, substantivity and

strength imparted to said volume Vi.

Our invention also includes the immediately-foregoing
process wherein the oxygen is purged from the container void
initially with a substance selected from the group consisting
of liquid nitrogen, liquid carbon dioxide or gaéeous carbon
dioxide or gaseous nitrogen.

The process - of our invention also includes the
immediately-foregoing process controlled by electronic
program controller means.

The process of our invention also includes the
immediately-aforementioned process wherein repeated steps (h)
are carried out wherein the spraying means is a solenoid
controlled valve as specifically set forth in European Patent
Specification No. 136,383, published on April 10, 1985 (Jean-
Piere Rouault).



depressurized fromP2 to a pressure at |east as great as P[err]
and the volune V[err] is aromati zed. As stated, supra, the

i mmedi ately foregoing process is governed by the algorithm [err]
wherein the synbol [err]Ais a scaled vadue on a scale of 1 up to 10, with
"10" being the best value of coffee aroma quality, strength and

substantivity i npagicttetOenifddineaktUse Whéerpioced’d oitheusyheérition for
[err] is the first, partial derivative o resgure_with respect .t.0 ttime of
H¢ nevabw ¥ p

the grinder ga5°PR4HFAIt hé vAPESHFLE he bnt AT 2t on@ PR

tenperature Teegg¥isdtart VEl Ugkd VpaBsswnspanivient daBYeH coffee aftma
I mredi at el y-foregoi ng process can_be nodi fied wherein step (h) is repeated

at | east onceSHPBrESy BRIy UPE B2 seapeRthalySHERT Hed to Plerr]'; and
then Plerr]' is reduced to P[err]'' wherein Plerr]'>P[err]; and Plerr]""’

is at |east as gre&t as_P e({].r , e %rmeg atel v-f %e Qi.Ng PrQGess
. g nt't
concerning repeate )stgﬁg‘L]( J)“]gl 3 dl})a\fgr -nE(;d" yc? ’%aeeal%J%lrnldt(g m% s
solid phase at temperature :.To_ where To is
substantially less than T;, said coffee grinder gas
having an initial analytiéal total ion chromatograph

profile Q;:

{(b) providing a first hollow container capable of

sustaining a high internal pressure P, and having an

internal void volume V, and having attachment means
associated therewith for attachment to a manifold

means wherein P, is substantially greater than Py;

(c) providing said manifold means (1) having attachment
means for attaching said manifold means to said
first hollow container and (2) having attached
thereto a multiplicity (for example, 5) of hollow
second hollow containers (for example, aerosol
containers), each capable of sustaining a high

internal pressure Pj3; each having an internal

volume V3 and each equipped with spraying means for
spraying contents contained within each of said
second hollow containers into a ' volume Vi

surrounding each of said second containers, said
spraying means being so designed that the
difference in enthalphies of (a) gas within the
second container and (b) "gas evolving from the
second container during a spraying operation is

substantially zero wherein P,>P3>P, (for example,
where Pz is about 1,000 psig; P3 is about 200 psig;

and P; is about zero psig):

(d) sealably attaching the manifold means to the first
hollow container;



8 [err] The i medi atel y-foregoing process is also governed by the
addi tional algorithm [err] wherei n the synbol : [err]

is the first partial derivative of the-aromatization change of the vol une
Vierr] with respect to tinme while the sdaying neans i's engaged at
constant tenperature T, constant volune V and constant enthal py H, and
wherein the synbol (e} ereddliing acheschhissknadl keriah af ssalie firaer challowo 10
with "10" being the best val.ue of coffee arama quali subgt ivity, and
strength inparted to saé%?%ﬂ%ﬂﬁﬁegg[8rFf?peré¥?Fﬁ$ﬁi ﬁhégﬁ%?o%°gﬁ%6 iPAcl udes
t he i medi at el y-f or egoi purgingc esggev efminn thheimxgmerids thargetl {fusimgt he

contai ner void initia'|fbeékaﬁléPQﬁﬁﬁ@ﬁe%?%ﬁé?gk?g fromthe group
carbon

consisting of liquid nitrogen, I1qui I oxlI de or gaseous carbon
di oxi de or gaseous nitro rocess ~ of our invention also

en. .. The .
i ncl udes the innedFété?%*?@?eﬁé?ﬁgmaﬁﬁdge%E soldghPhgrredofiRe et onic

program controll er nmeangas within the internal volume V, of said first

hollow container;

(g) isolatabiy sealing said first hollow container

containing said mass G;

(h) warming the thus-isolatably sealed hollow first

container containing said mass G to temperature Ty

wherein Ty=2T,, thereby causing a pressure buildup
within said hollow void of said first container to
a pressure Pz, with P, being in the range of from

about 700 psig up to about 2,000 psig;

(i) purging oxygen from the inner voids of each of said
second hollow containers; and reducing the internal
pressure of the inner voids of each of said hollow

containers to a pressure Pg wherein Py4<P; (for

example, where Py is 0.1 atmospheres and P; is 1

atmosphei:e absolute pressure);

(J) causing at least a portion £G of said mass G to

flow from said first container into at least one of
said second containers thereby causing a pressure
buildup within said at least one of the hollow

voids of said second containers to a pressure P3

with P3; being from about 40 psig up to about 250

psig wherein £<1 and is the mass fraction of G
moved from said first container to said at least
one of said second containers and the amount of

coffee grinder gas in said at least one of said
second containers is:

fG
N



The process of our invention also includes the innmedi atel y-af orenenti oned
process wherein repeated steps (h) are carried out wherein the spraying
nmeans is a solenoid controlled val ve as specifically set forth in European
Pat ent Specification No. 136,383, publidHed on April 10, 1985 (Jean- Piere
Rouaul t) . 9 Anot her enbodi nent of
the process of our inveMPPERT O isatBRebimRery ofasespritigantaiperakeing] err]

having an anbient tempered u&ﬁthT[ ?éééo@n%dﬁﬁésﬁﬁnﬁéﬁr rg]asW'fterS'f@aQ' e)
a

cof fee aronma consi sts e§?$ﬁ|c%l the sequenti st eps of
providing a mass G of coOftee gri nﬁ’é? ‘gas in the sol I d phase at
tenperature T[err] where T[err] s substantially | ess than

Tlerr], said coffee\gri sdgrarias detachJ.ng sah@VA@Qe§9t| Shd 'd’%‘l sana! ¥ddogmal
total ion chromatograph provi ding a

[e
first hollow container SAPEHIESt £RR%3di% "ﬂ’sltfgrlﬂl ﬁtjaash. TRRY e hE
pressure P2 and havi ng BRessure of thej ringenaloydi dfveamresétzorahd:dria\owng

attachnment neans rA$RQCE gt f c
mani f ol d means wherein P |nfstggﬁ§st%é1nt i gh%%xraeeg?g?ﬁ?‘% Blerr];
(c) providing said manifold means (1) havi ng attachnent means for
attachi ng sai d mani ol dstesis E@x&adtd least one off 5h8d JWlohaVe&Oflidlergr and
(2) having attached inih ereto a multiplicity (for exanple, 5) of
hol | ow second® t.ral dont4ainers (for exanple, aerosol

fG

N

for a period of time Og, at the end of which
period, the grinder gas contained within the void

of said second container has a total ion chromatograph

profile Qg substantially equivalent to oj; and

(m) engaging said spraying means on said at least one
of said second containers whereby said at least one

of said second containers is depressurized from a

pressure of P3 to a pressure at least as great as

P; and said volume V; is aromatized.

The immediately-foregoing process is, in general, governed by the

algorithm: &
AR = ?-s;‘x/o“‘f T34 3
—=— (v+0.5)(2£
A [RT ( 05)(3_9)7' ]dt'g
. W H

=~ 04071 & | - :

Furthermore, the immediately-foregoing process can be modified
wherein the spraying step (m) is repeated at least once for

at least one of said second containers whereby the pressure

P; is first diminished to P3'; and then P3' is reduced to

P3'' wherein P3'>P; and P3'' is at least as great as

pressure Pj, thus giving rise to the inequality: P3' >P3'"' 2P;.



cont ai ners), each capabl e of sustaining a high I nternal pressure

P3; each having an internal vol unme V3 and each equi pped with
sprayi ng nmeans for sprayi ng contents contained within each of
sai d second hollow containd@s into a volume V| err]

surroundi ng each oghga ﬂmggfaoc%ﬁ_ Q&éﬁ‘g‘o'lﬁg ,pcﬁ%?iggs is °"em§ﬁa| e MEANS

being so designe efence Th ent hles of (a)
gas within tha&lgorithm: gsecond container and (b) gas evol ving fromthe
second container during a spraying opera-&hon |s substantial ly

zero wherein P[err]>P[ re]> (forg efe Plerr] is
about 1,000 psig; P[é hTs bo E2RIP ps g (V-"O 5 \T i s about
zero psiQg); (d) seal abf ttachi n manl foI the first
hol | ow cont ai ner; . 10 (e) CO%I I ng the
internal void of said first hoIIow container to a tenperature T[err]
wherein T[err]<T[err]; and W 0P g ot ygen fromthe inner void thereof
(usi ng, for exanple, |iqui d nitrogen); T f) placing said mass G of

sol i d phase cahteemfiddidiRly-foreddafgWbididbseBeaidt £18WgoRl-HER DY e sai d
first hol 1,aw: coNt.al N8t Orlél,gr) I sol atably sealing said first holl ow

cont ai ner cont al ni ng Jai ss G (h) warmng the thus-isolatably

seal ed holl ow first %Bﬁ ntal ner containing said nass Gto tenperature
[

Tlerr] wher ei >TL e&rg] lye{ety \(/:ablzl)(yg:\jl TSOSWO}?/ bui | dup

In the immediately-foregoing processes, at least one of
the spraying means associated with at least one of said
second containers may be a solenoid-controlled spray valve,
for example, one specifically described in the European
Specification No. 136,383 published on April 10, 1985
(inventor: Jean-Piere Rouault). Furthermore, the
immediately-foregoing ©processes may be controlled by
electronic program controller means whereby the degree of
aromatization of volume V; is controlled by the amount G
placed in the first container and the amount distributed from
the first container to the second containers over a given
period of time and the nature of the spraying, to wit: the
length of time per spray and amount being sprayed based on
the dimensions of the spraying means. .These variables are
governed by the input from marketing research which indicates
optimum aroma strength, quality and substantivity in volumes

_lthat are to be aromatized, e.g., volume “Vy~.

Our invention is also directed to a hollow container
(e.g., an aerosol container) having an internal void volume

V2 (e.g., 0.25 liters) containing a stable mass of coffee
grinder gas Gy (e.g., 50 grams), said internal void volume
being substantially free of molecular oxygen at a pressure P,

in the range of from about 40 psig up to about 2,000 psig at
a temperature in the range of from about 20°C up to about 40°C



within said hollow void of said first container to a pressure Plerr],
with Plerr] being in the range of from about 700 psig up to about 2,000
psig; (i) purging oxygen fromthe inner voids of each of said second
hol I ow cont ai ners; and reduci ng the intédhal pressure of the inner

voi ds of each of said holl ow containers to a pressure P4 wheq:g)i

0 n
Plerr] <Pl err] ¥opauirred,yiph spraying mesps; £ SPRARIHRRT TR PR r] i s
1 at nosphesaddabsohtis tnqur esisihoe) ;the (jenvéaoshery: atsummsndingor sah f G of
sal g Mass g t‘?:otntairﬁépw%éh .rgQr,nb§a'r%oR! hibi PN ShdHYioh 8t an_tflegﬁfaﬁiglf,ﬂ%@f g
sai d second cant al pers reby .causi ng, a pressure ui | du | N sai

at | east one dfetht® h]tﬁnlqﬁﬁ/ and %Po:%ﬁgt of® é‘a‘ﬁ&gimﬁf@ 88?1%5‘?%%9‘5%8‘%“9
pressure P3 a presshré3oheabmpt rasmoalpsiy 46tpsswhanict praeure25nd a  psig

wherein f<l apdpberifif e BeSrEéRHoAR 86°E up to MBYEE 46N Saind thbEsde
container to said, at d the anpunt

| east one of sai.d second contai per
of cof f ee PG r 9L ds SRR REgS ra‘hfzy [}?e%eﬁ ag°u€e nP o
cont ai ners i sabout 98 weight percent carbon dioxidé&
N wherein N is the nunber of second containers being

filled wth gaseous coffee grinder gas frogmth first container;
(k) seal ably det ac‘ﬁ"i“hg lé‘éﬂeﬂg’acfn | é§st 2bife &Ptgg‘gﬁd séfonfe directed to
cont ai ners fr eppsadtharafnd cdfifemtang whenathizattheon of a specpfésswpdumd t he

i nner VOidfOfgﬁ%%H%38C99gs§E¥é(WY about zeroCQYRigi RGN S vHRHALALNR] & a
pressure o aboul ZSeut 20°c up to about 40°C with a stable coffee aroma

comprising:

(2) coffee grinder gas supplying means for supplying
coffee grinder gas to sealable coffee grinder gas
holding means;

(b) cooling means to maintain coffee grinder gas being
supplied from said supply means to said sealable
holding means at or below the sublimation
temperature of carbon dioxide and at a pressure of
about zero psig (that is, atmospheric pressure):;

(c) sealable coffee grinder gas holding means having an
inner void volume to hold coffee grinder gas under
a pressure of from about 40 psig up to about 2,000
psig and capable of withstanding a pressure of from
about 40 psig up to about 2,000 psig; and

(d) spraying means for sprayihg stable coffee grinder
gas held under a pressure ranging from about 40
psig up to about 2,000 psig and said holding means
into said specific volume

whereby the total ion chromatogram of the coffee grinder gas

supplied by said supplying means «; is substantially

identical to the total ion chromatogram of the coffee grinder

gas sprayed by engaging said spraying means Og.



(1) storing said at |east one of said second containers

cont ai ni ng nass: [err] for
a period of tine [err], at the end of which period, the
grinder gas contained within the void 14 of said second cont ai ner

has a total ion C#ﬁ(mgi Ogéﬁﬁﬁhlmenf of thQrCHdAéﬁlkgéi% é%gyéhggﬁffﬂé

equi valent to [er and sal rayl ng neans on said
at | east oneapparatus, the §8F‘Ha@ét(ﬁﬁ’cff€6ngﬁ+ Iy %ﬁe?‘@%?l%%ulﬂe%ﬁs 1%fast one

of sai d second)codd aleddbbly SattARhE8 StHdreed fHOMWpraying means PEEsHUr € Of

Plerr] to a pressure at |east as great as P[err] and said vol une
V[err] is aromati zed. The i medi at el y-f oregoi ng grocess I n general,
governed by the alfyAfiather empediment of the immedip phpraforepgntioned

i medi at el y- ‘apps:gmu”sg phecesslasle Rkriedi it Hthareyasi hollBeng phegHsn@step (M
I S repeated E)Ig ge for at |east one of said second contalners
wher eby t he 3ress ferr] Is first dimnished to P[err] and t hen
Plerr]" is reduced to Lé wherein_ Plerr]'>Plerr] and Plerr]’ i's
at least as gr&at) é@ale stiestphel ey EoRIRigieFi RG2RF sERPhhe

I nequality: Plerr]’ >P[$mska1ﬁiﬁgﬁd]pressure in the range of from about
700 psig.up to about 2,000 psig;

(c-2) attached to said sealable first hollow container
means, manifold means for distributing stable
coffee grinder gas to at. least one of a
multiplicity of second hollow _container means,
each of which is capable of suétaining a pressure
of from about 40 psig up.to about 350 psig; and

(c-3) detachably attached to said manifold means, said
multiplicity of second hollow container means

and wherein said spraying means comprises a multiplicity of
separate spraying means (i) each of which is sealably
attached to one of said multiplicity of second hollow
container means and (ii) each of which is capable of spraying

stable coffee grinder gas into said specific volume.

Another embodiment of the immediately-aforementioned
apparatus is one wherein the spraying means comprises an
automatic timer-activated solenoid valve for automatically
effecting pulsed time-series spraying of coffee grinder gas
into said specific volume, for example, that described in
European Patent Specification No. 136,383 published on
April 10, 1985 (inventor: Jean-Piere Rouault).

Another embodiment of the immediately-aforementioned
apparatus is that which is controlled by electronic program
controller means having input from market research data.



12 The i mmedi at el y-foregoing process is governed by the algorithm
[err] The i nmedi at el y-foregoi ng processes are al so governed by the
addi tional al gorithm [err] In the i nmedi atel y-foregoi ng
processes, at |east one of the spraying1®eans associated with at |east one
of said second containers enai d- rol.l pray val ve, for
exanpl e, one specifically %ﬁ?f‘qﬁ&ﬁ?lw %%?gﬁ &A SJ‘Géi fication No.
136,383 published on April 10, 1985 (inventor: Jean- Pi ere

Rouaulbt). rm@hﬁg NDr€s a pgdiepktbel atreéw-tﬂrlegqimsure\rm%essps ]
may e contg, pYy_ el ect r.oni rogr ontr er A r t he
degree of aron{ﬁﬂtggt ‘l'”étr:l of %/%llpa r%g‘gvﬁ'gr&r' ng%:%ntlinoﬂheed pﬁ%%t% éea?r?)ug?é{G

pl aced in the PFPESES cvhoarntrventdonhe anount distributed fromthe first
contai ner to the second containers over a given period of tine and the
nature of the spraying, to wit: the length,.of tine. per spray_and anpunt

bei ng sprayed base%i‘li%%—et-l%? (]:llsrrgr?s?ltgﬁrs' 8%??&9’“ pra na r?\fz%ﬁgxre 1’ﬁ8§%f

vari abl es ar e f3é¥ednedthy spheyvingurednsomsmitet imgthespaaetiashich Pwdi cates
opti mum ar oma iskeRBYSM, wiEkdliht ¥hansh SdihsiganbMit Ys | fn VOt ikhatinare to be

aromati zed, e.q, ol upe, "V[.err]". r_ipvention .so directed to
a hol | ow cont z?l%ﬁié?gfé aé}enzf[ﬁ%aev]ra&gﬂ f@Snt%ﬁ&F?lﬁa;\ﬁyngefﬁ?ci%ﬁf’%r ﬁgﬁs?/ i d

vol ume V2 (e. §imeosoriqs tspreyieonedi aphfee stigdes wass intocef fspecifi¢ nder
gas Jerr] (ev@lum&0 grans), said internal void volume being substantially
free of nolecul ar oxygen at a pressure P[err]

P

Figure 3 is a schematic side elevation view of apparatus

for effecting aromatization of a specific volume with stable
coffee aroma comprising:

(a) coffee grinder gas supply means;

(b) cooling means to maintain the coffee grinder gas
being supplied; and

(c) sealable coffee grinder gas holding means which
further comprises sealable first hollow container
means, manifold means for distributing the coffee
grinder gas to second hollow containers and é
multiplicity of second hollow container means
detachably attached to the manifold means.

Figure 3A is an enlargement of solid feed means 34 of
Figure 3 showing transportation of solid phase coffee grinder
gas from the grinder gas supplying means to the first
container means.

Figure 4 is a schematic representation of a process for
recovering coffee grinder gas using the technique of PCT
Application No. 97/10721 (Furrer, et al) filed on September 18,
1996 and published on March 27, 1997.

Figqure S5A illustrates a top perspective view of a
container as illustrated in Figure 1 having an additional



in the range of from about 40 psig up to about 2,000 psig at a tenperature
in the range of fromabout 20[err]C up to about 40[err]C

13 and equi pped with spraying neans for spraying the contents of said
container into the environnent surrl®unding said container (e.g., a

r_ogmh)havi n_gddi BE&S <A Smekibel-ealr ke, +30 ti'l@etsfiid@blﬁngﬁﬁcf’-ngo&&i‘;r@%t ﬂ'd}h _
width), said e Qnen ving a_pressure of abqut zero psi at pospheri c
pressure) and éy%%hﬁpr}rerfgilﬁ%gc &gg f F%ﬁ#eeﬁ)oﬂpw ersr’]l% up ?’Otlé‘&?gt i#)%r’g‘r C.
The coffee grifeRAtegaBemert dPedoat an rempodineniblof Hebweket tarsuPadentyNot.0

aboutdgg wei gm;dm,QeBti§§\Iéwl&ndb&¥é cia? 1997, theQé{:eEfoéHﬂi%Bt jtsrawrfﬁ%
i ntended to be; di.r aratus for effecting aromati zation of a
specific vol une hlg\%%%ggﬁg%cg%guf% B E6olET Yt o psig and a tenperature of
fromabout 20[err]C up to about 40[err]C with a stable coffee aroma
co][r]Prl si ng: . Fayueef }‘Seelig{ I @g%pg@%_rsge@tw&gvﬂ@ﬁnaff Q{hﬁesrfj)cﬁgrweﬁg

cof fee grinder t ; e i nder _gas . | di ng_means;
(b) cooling ne%%%%fogﬁg%%tlzéﬁr?%gg%éegtog%ﬁa%’fm EX 3T fjovn in Plgur%%ﬁ‘pl i ed
fromsaid supply neans to said seal abl e hol ding neans at or

bel ow th](:) subl FiBhtONE is a sch_eh@ﬂﬂﬁr@iéﬁl@ Qﬂcovpadfhg?ﬂ‘_agli QHdengnd at a
pressure o . B er ig (that is_ atnospheric¢ pressure);

(c) sealable fcl"(ffsfteeemg]f%i %gé?gggg E‘gﬁdip §CRBRNS T h QP ngTygntion Using ey
voi d vol ume t of i&itd eBBedimengr PAdire g@pabatits of our invergipnessure of from
about 40 psig up to about 2,000 psi g and capabl e of w thstanding

e o Oy 1 0 LU0 Bl L2 bl 2000 RSB0
under a pressufife théngrages? ovf abuutingention showingstlge upse oo fboutec®p800

psig and sai d dubodiifien e The apparatusi 8 GuxdiidveResddic vol une

Figure 8 is total 4ion chromatogram from a gas
chromatography-mass spectrometer (termed “GC-MS total ion
chromatogram”) for a flask enumerated as Flask No. 2 having
an analysis set forth indicated as: “ANAL.2/12/97” which
analysis sets forth relative area per scents (conditions: 50
meter x 0.32 mm x 0.5 diameter micrometer bonded'methyl silicon
column programmed from 40°C up to 225°C at 3°C per minute).

Figure 9 is GC-MS total ion chromatogram for -Flask No. 2
containing coffee grinder gas stored for a period of
approximately one month. The analysis is set forth in Table
I under the column headed “ANAL.3/17/97” and the'anlaysis is
in terms of relative area percentages (conditions: 50 meter
X 0.32 mm x 0.5 micrometer bonded methyl silicon column
programmed from 40°C up to 225°C at 3°C per minute).

Figure SA is an enlargement of that portion of the GC-MS
total ion chromatogram of Figure 9 taken from scan No. 277 up
to scan No. 458.

Figure 9B is an enlargement of that portion of the GC-MS
total ion chromatogram of Figure 9 taken from scan No. 484 up
to scan No. 902,



whereby the total ion chromatogram of the coffee grinder gas supplied by
said supplying nmeans [err] is substantially identical to the total

i on chromat ogram of the coffee grinder %?S sprayed by engaglng sai d
sprayi ng nmeans [err]. In one

enbodi ment of the i .dgaé@'ﬁg af oLpdens %J?‘gdo@tanaeg,@h&?iohhsfsa@ aljg, cof f ee

grinder gas holdln atta ereto the spraying
nmeans of (d). ion C romatagram, éﬁgaapn@npab$ntfﬁpm scan No. 944 up to

i mredi at el y- af scamdiot. i D42l appar atus, the seal able coffee grinder gas

hol di ng means of (c) conprises: (c-1) sealable first holl ow container
nmeans capabl e of ) sustaining a pressure in the range of from
about 78398 PR3 5t B° ABHUEEILTOBD Ysithat Portiopcod)tha (fREAd to
sai d seal abl e forr sdhrhmht@gmanomifaimgﬁre 9 taken frbomassan reni fidl7d apans for
di stributing s; coffee grinder gas to at |east one of
a |pP|C|ty of second hol | ow cont ai ner neans,

each of mhich i s capable of sustaining a pressure of from about
40 psig up to abouFighPe [ gs aNCenlargemémr I dﬁhﬁ%’t&iﬂl}txnabf agwedotalsai d

mani fol d means,; r?ac!hQ‘omat ram of w ﬁf@lé Ct'!ak%nOffrgrgcgg'% Q\QSSOB%aLger

means and wherel nm sai ans conpriseés a nu icity of separate
sprayi ng nmeans*%a") NeacH? Whl ch is seal abI y attached to (ane of said
nul tiplicity of second hollow container means and (ii) each of which is

capabl e of spraying; i3 t&%'sﬂ* qgf éx?e rﬁ{ Bgﬁ%z}tgar?;n'ttﬁ%g eédpaééc‘loﬁpgf e t‘é?!ai'”e

Anot her enbodi nent us i1s
wher ei n t he sptRyihFORaEPE a0 9fr |F§§%r%1rP a’-'t?tk@ﬁatf‘r”emtﬁw -I‘Hbt |4\33§eHP561’ enoi d

val ve for aut oden ®al.| y599.

Figure 10 is a GC-MS total ion chromatogram for Flask
No. 2 wherein the contents of Flask No. 2, the coffee grinder
gas is stored for a period of two months. The analysis is
set forth in Table I under the heading “ANAL.4/24/97” and is
shown as relative area percentages under the column entitled
“REL./AR.%” (conditions: 50 meter x 0.32 mm x 0.5 micrometer
bonded methyl silicon column programmed from 40°C up to 225°C
at 3°C per minute).

Figure 10A is an enlargement of that portion of the
total ion chromatogram of Figure 10 taken from scan No. 331
up to scan No. 511.

Figure 10B is an enlargement of that portion of the
total ion chromatogram of Figure 10 taken from scan No. 538
.up to scan No. 958.

Figure 10C is an enlargement of that portion of the
total ion chromatogram of Figure 10 taken from scan No. 1076
up to scan No. 1561.

Figure 10D is an enlargement of that portion of the
total ion chromatogram of Figure 10 taken from scan No. 1128
up to scan No. 1709. .



effecting pul sed tine-series spraying of coffee grinder gas into said
specific volune, for exanple, that described in European Patent
Speci fication No. 136,383 published on April 10, 1985 (inventor: Jean-Piere

Rouaul t) . Anot her enbodi ment of tH8 i nredi at el y- af or enent i oned
apparatus is that which is controlled by el ectronic programcontrol]er
means havi ng i nput ELgeER nd0FK ets r @RegPAALgRASAt of that portion of the

15 totaBRlLEJE ESmREEFH 4N o Fibr ORANUESn from sddargWioe 17L% a
per spective vi ?f ﬁmpgﬁ§s§§¢lvessel fitted wwth a spraying val ve usefu
in the practic process of our invention. Figure 2 is another

enbodi nent of a pressure vessel fitted wth spraying neans useful in the
practice of our ingFempirenl@thetei ant kalspgayenty satisat Spantiurt oofit ket i nmer -

actuated sol engid,valye (Jlr%a@y&%?t&fcaﬁgxrgf {@odd Rubaetedd 58658

spraying of co fee grin g Into a specific vo Figure 3 is a
schematic S|déWbF8v§E?QMN°V| %4%f apparatus for effectlng aromati zati on of a
specific volume with stable coffee arona conpri si ng: (a) coffee

grinder gas supplyg 11 is a § d§ 3'291&? 9°sea r%)?ef‘lats 061 ee

gri nder gas cof fee grinder
gas hol di ng nERRERIRERE [Foftee grinder fa@st HéYl%rﬂ |a§’é y§b3| 2| 22t iTPERR ABI | ow

cont ai ner Table II)Te:R8nalysis fuelinh ARdGiratdéd Eoflieath i“BCAN NOQ.t bg “GREA @t
grinder gas nd Ier ggﬂi I|C|ty
of second holl%§/c%%%%|néPhQQEPWéoqu&&:ps %g%a %%ﬁ attaéﬁmﬁ to t

mani f ol d maanss:.llcon column programmed fram 75-225°C at 3°C per minute) .

Figure 11A is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan ‘No. 134
up to scan No. 206.

Figure 11B is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan No. 190
up to scan No. 276.

Figure 11C is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan No. 283
up to scan No. 512.

Figure 11D is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan No. 512
up to scan No. 674.

Figure 11E is an enlargement of that portion of the
‘total ion chromatogram of Figure 11 taken from scan No. 695
up to scan No. 845,

Figure 11F is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan No. 872
up to scan No. 1201.

Figure 11G is an enlargement of that portion of the
total ion chromatogram of Figure 11 taken from scan No. 1221
up to scan No. 1650.



Figure 3A is an enlargenent of solid feed neans 34 of Figure 3 show ng
transportation of solid phase coffee grinder gas fromthe grinder gas
supplying neans to the first container neans. Figure 4 is a
schematic representation of a process fd@recovering coffee grinder gas
usi ng the techni que of PCT Application No. 97/10721 (Furrer, et al) filed
on Septenber 18, 1EW@®rand2pubsi ehecexplolbdclyizf, dHIFEn aer°5°1F|s@}'|a¥ 5A

'1' lhust rates adi?gPerP.ﬁh%D&&Hdée eMbEN i}y @nCaddptierebras.d ) Iné%téaé ezdatjelﬁtFl gure
aving an a

d
member afflxeg {;%ﬂﬁ@ dpguedron ATARUREH Afnet 23 (G SREFLER ag.‘ni&%ng cof f ee
aromm, said adbli¢h onal iafdoirredatsrkenbed mmgncgelmgeah)enﬁbQWMt the U. S

Letters Patentodr;tRef8Se2afkrdtsSed tal dUBSsAh s’lp‘i%Z; diBBesPaey fdduaieon for
which is |ncor orat e?‘ﬁgt\{%ref erence_herei Figure 5B is a top

perspective v? 2 Fes8 helfer” \%E?’c%s i's affixed to the container as
shown in Figure SA. Figure 6 is a schematic block flow di agram

showing a first ergy e&nﬁsofanahuplz:eﬁ@&ﬁu Ok 1S4 an%@EhQD USédtiohalli I St
enbodi nent of _t he app ghat us_of a_.bl ock

f1 ow di agr am 3% $&c SR %W&&FWB% %ftgﬁhigiﬁtﬁfegg EJfg‘B%r I?n%\%sﬁhgﬁ “showi ng
the use of a sessordyenbbth ndie obthdre sppmenitsusoff the iagvemel orspray
Figure 8 is t&i%eﬂél@xgcééﬁlﬁt QQEam fiORha Gas<SRe8NEE QairaRAVeRBSh.
spectronmeter (ternmed "GC-Ms total ion chromatogrant) for a flask enunerated
as Flask No. 2 having

Figures 15 and 16 are perspective views showing the

manner of assembly of the aerosol can component with the
spray-forming component of the device (as specified in U.S.
Letters Patent No. 5,383,580, the specification for which is

incorporated by reference herein).

Figures 17A and 17B are cutaway, schematic front and

side views of an automatic gas discharge intruder deterrent
having a cannister of prestressed fluid with a solenoid valve
controlling discharge in response to detection, which
apparatus is adaptable to the process of our invention and
which apparatus is set forth in detail in European Patent
Specification No. 136,383 published on April 10, 1985. '

Figure 17C is a schematic diagram of the electrical
circuit taken in conjunction-with the aerosol can of European
Patent Specification No. 136,383 published.on April 10, 1985,
the specification for which is incorporated f:y reference herein.

Figure 18A shows the apparatus of Figure 6 used in
conjunction with an electronic programming controller which
uses marketing input information.

Figure 18B shows the apparatus of Figure 7 used in
conjunction with an electronic programming controller which

uses marketing input information.
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Figure 2 sets forth another embodiment of the spray
vessel set forth in Figure 1, that is, one having a solenoid
valve indicated by SV in Figure 2. The solenoid valve,
operated intermittently and poﬁered accordingly through leads
4a and gé, is within valve body 4a having attached thereto
relief wvalve 3a which prevents overpressurizing. 1t
additional pressure is desired, then additional CO; and/or
nitrogen can be added through the inlet valve 2a. Device 5a,
containing the coffee grinder gas, is depressurized intermittently
through the spray device la. Overail, the pressurized
container is indicated using reference numeral 20.

As shown in Figure 3, a multiplicity of spray cans can
be filled from a first pressurized container source to which
solid coffee grinder gas is originally added. Thus, storage

. cylinder 31, adapted to withstand pressures of from 850 up to

2,000 psig, is first purged of oxygen using purge gas from

~source 32 which flows through line 37 controlled by valve 36,

while valve 41 is closed. Valve 36 is then closed and solid
coffee grinder gas consisting primarily of solid carbon
dioxide is fed from source 33 through the solid feed feeding
device 34 into pressure container 31 through opening 35.
Opening 35 has a closable pressure seal. The solid feed
device 34 is shown in detail in Figure 3A. After a suitable
amount of solid coffee grinder gas is placed in pressurizable
storage cylinder 31, pressure seal 39 is closed and feed
opening 35 is closed, keeping valve 41 in line 40 also

68r?|on of



scan No. 7599. Figure 10 is a GC-Ms total ion chromatogram for

No. 2 wherein the contents of Flask No. 2,

FI ask

the coffee grinder gas is stored

for a period of two nonths. The analysis is set forth in Table | under

t he headi ng "ANAL. 4/ 24/ 97" and is shown
the colum entijtlgd * RFP're’séBre/b gh6gadisisi OpsI1 Senskt 96 steBZaﬁmﬁghQrS

2ds rel ative area percentages under

m cronet er bonded net silicon coQlumm programred f 40[err] C 1
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total ion chratreisgiabtidllsi giapd Idbwnaken ﬂmﬁCscanTlNo taiyeragpreo ofcan No.

1561. ﬂﬂ{d%rlgP ié @Hlene%'l%ﬂm Wt 'Eét axl?&{éritorteaiaeiikﬁute%t al ion
chr onmat ogr am o¥ ure—; taken fromscan No. 1128 up to s . 7 09.
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° 'gure Eég%alllQOghgggnto the cylfﬁéer t %%Egﬁbfeeéang device 34.

When the pressure reaches steady state at between 850 and
2,000 psig within the cylinder (as shown on pressure gauge
38), valve 41 is opened and coffee grinder gas then flows
through line 40 into at least one of containers 10a, 10b,
10c, 10d, 1l0e and/or 10f, if the lines .fo these containers
are opened (as desired). Thus, for example, coffee grinder

gas will flow into .container 10a wheén valve 42a is opened and
the flow of gas is through line 43a. By the same token,
coffee grinder gas flows into container 10b past valve 42b
through line 43b. Initially, the coffee grinder gas pressure
builds up in manifold 44 prior to flowing through lines 43a,
43b, 43¢, 43d, 43e and 43f into containers 10a, 10b, 10c,
10d, 10e and 10f, respectively. In addition, when the coffee

grinder gas flows through manifold 44 past open valve 42¢, it
flows through line 43c into container 10c. When valve 42d is
open, the coffee grinder gas flows through line 43d into
container 10d. When valve 42e is open,.the coffee grinder
gas flows through line 43e into container 10e. When valve
42f is open, the coffee grinder gas flows through line 43f
into container 10f. When the pressure of the coffee grinder
gas reaches that which is desired, that is, a pressure of
between about 40 up to about 350 psig, the valves to the
particular container are closed, for example, when the pressure
in container 10a reaches a desired pressure such as 200 psig,
valve 42a is closed and the inlet valve to the container is
sealed. The container 10a is then removed from line 43a and
used to aromatize a volume as desired. Furthermore, the
container, such as container 10a, 10b and the like, may be
equipped with a solenoid wvalve and may be used for



Figure 11 is a GC-Ms total ion chromatogram for Flask No. 9 containing
cof fee grinder gas having an analysis as set forth in Table Il, the

anal ysis being indicated for each "SCAN NO. " by "AREA % (conditions: 50
meter x 0.32 mmx 0.5 microneter silicaZdnded methyl silicon colum
programed fr dmtébm22Ener r$gragting| eds’ | Coperoliliedutisy . a solenoEdguvalvelA i s
an enl ar genen at rij 0 t | opat : | e 11
taken from sc%’rﬁg&ﬁ%ﬁlszﬂgp&%g}&%ﬁﬁ%r'tu%og.k tP&r%haF?gu%gﬁ?%EQ{isE%%g

enl ar gement ofFefREENGOPIMEFRHE% he total ion chromatogram of Figure 11
taken from scan No. 190 up to scan No. 276. Figure 11Cis an

enl argenent of th ' of... t .L.on omat ' Fi 1
taken from scan Ngée%%ghgn%oo an.%gﬁel\g%ﬁﬁ sl %F?Q%a?lem %&‘5 Fgé%lﬁlgl
enl argenent oflevhet ¢brields sioffRe goirden orpscHiXOMRICO§Eatn ¥ 1Tguresil

taken from scapulee I8l2Ante beeSS@e Nass€I431, the sdliQUIRridE bfimder

enl argenent of _thaf .portion_of, the total_jon mayf Pgk. f El.gure 11
taken from sc ﬁLNo%lg_BS lusp ?%Olsegant 5 é:fgl.ger_gmroe é‘fgl%r%gEﬁlF—lisseaﬁis
enl ar gement of-ofmERd Pt tBF2dReF h23 ¢ ot Bhe | 3L ichmAver b8t ahf oFPET qurved] 1
taken from scanrdiogh Sifdetp e 9688 EeedintPldevice 34bFwWHUtE ddltdimsan

R R e L T
at a temperature of -110°C using appropriately-placed cooling
coils. Cooling coils 34g (preferably cooled using liquid
nitrogen) are used to cool conveying belt 33 onto which the
grinder gas particles 33 are placed. The surface of conveyor
33, a moving surface, is indicated by reference numeral 34d.
The conveyor is powered using rollers 34f. The conveying
belt moves the particles 33 through feed inlet 35 finally

into pressure vessel 31.

Figure 4 sets forth apparatus used in a process for
recovering aroma .from ground coffee according to PCT
Application No. 97/10721, Furrer, et al, assigned to Société
des Produits Nestlé S.A.. The recovery process comprises:

(a} transporting ground coffee through an elongated
nmixing zone 60 while agitating;

(b) introducing an aqueous fluid 66 into the mixing
zone to moisten the ground coffee during transport

and agitation;

(c) removing the aroma gases 70 released from the
moistened ground coffee;

(d) cooling at location 72 the removed aroma gases; and

(e) cryogenically freezing the gases at location 78 to

provide aroma frost.



19 Figure 12 is an expl oded view of an aerosol spray dispensing
devi ce enploying an adapter of U S. Letters Patent 5,383,580 issued on
January 24, 1995 (the specification for which is incorporated by reference
herein), showing the constituent el enen23 of the aerosol spray dispensing
device of U S. Letters Patent No. 5, 383, 580. Figures 13 and 14
contai n cl ose- up, MigledsbecbFiRiailopal refiewingf to hElgoepdnent pro¢essheogdapt er

of Figure 12 gg]dt‘}dlfl@gr +RSSE Iyig\u{ fhgo@ther elefrents of the aerosol
spray dispensi n% evirce useful 1 n the processes of our invention.

Figures 15 and 16 are perspective views show ng the manner of assenbly of
the aerosol can c@hHaAGNicoBféd Lheiaprajudedr ninty conpoitaileofmixies Evi ce

(as specified in Léth§ uhgt gers%llgg;e@hlgp: %5_, 83cR8RontdnsPeei hignddan for
ated

whi ch is incorpor )y reference hereimy. Figures 17A and °1r7B are
cut away, schenati &hfer BdKeENBC SPfe R AWPTSLORAL BT GiTat Pe SFASY dfF e ge

i ntruder deterrentorhatheg $uitableséqrtiobops estveessed féed dompeh andal enoi d
valve controlling JIaghaLae.] hay°3R0056s (¥ dkeshuan cbhigburapessldes |

adaptabl e to the processS of our i nvention an I ch apparatus is setcl forth
in detail in Europed® PReemixspeblfi cQPF8niNothre3Bizngs Blnl FRAH % pri |
10, 1985. Ricpsee 14Ctisnsbortbamahile haigigaragdtatéd b ezt sokials
circuit taken in conjuncti,on w t Qs of,, Fu Negfat endy

Speci fication No. °l' ,e§8 ‘f ubi iéﬁ%d%&z&%i Fénfga&w%%g {t;1 Jgglip?ci fication
for which is incordorleckd sy pesidiiened Herdire solids eyhate 88A sHBWs the
appar atus of Fi gurgnfecusedigili€ ol Usstdyed Wntb &Reeherér 080 ctipragghamr ng
controller which uses .marketing input.i 1y LQn hgHEe; B8R shows
t he appar at us of lIélf’(:ﬁ‘f“rlga ng%%ﬁzﬁqgo%?uﬁ%%%%h\?\ngt *%h t:eeecsjtér oni cl h
progranmm ng contrafder TWiseh agsébe ngF®end f@EEAPULS | RFIRTRANLEH. throud

the mixer 60, it is mixed with the aqueous liquid and
moistened. The moistened ground coffee falling through
the solids outlet 64 is then transported directly to a
suitable extraction apparatus. The aqueous liquid may
be at any desired temperature, especially in the range
of about 20°C up to about 120°C. It is found, however}
that better results can be obtained if the temperature
is above about 50°C, for example, from about 70°C up to
about 95°C. If desired,  steam at pressures of from
about zero psig up to about 10 psig may be introduced
into the mixer 60 through gas inlets to supplement the
aqueous liquid. In this case, the mass flow rate of the
steam is suitably 5 to 10 times less than the mass flow
rate of the ground coffee into the mixer 60.
Alternatively, sufficient steam may be introduced into
the mixer 60 to totally replace the aqueous liquid. The
ratio of ground coffee to aqueous fluid fed into the
mixer 60 is suitably in the range of about 5:1 up to
about 1:5, preferably about 1:2 to about 2:1, with about
1:1 being particularly suitable.

The mean residence time of the ground coffee particles
in the mixer is sufficient to achieve uniform wetting of
the coffee particles, for example, in the range of 30
seconds up to about 4 minutes. Although longer times are

acceptable, they are not necessary and provide no advantage.



20 DETAI LED DESCRI PTI ON OF THE DRAW NGS Referring to
Figure 1, container 10, a pressurizable netallic container capabl e of

wi t hstandi ng pressures as high as 350 psig consists of a holding device 5
having fitted thereto a val ve body 4 ec?tﬂpped W th spray button 1 and

relief valve 3. If coffee grlndgr ggs S placedlnto devi c 1$>r|o
fitting the val ve BodPeatofdd IhE1080i % 5 famngR FoRASSFRFyES 2t
sealed. If it is aegasednieti 8reaschehenipreessift epositttiionedeviees B:habove

that generated by ﬂlfa%lerhgiertahwzpé ae?eeqnaOéﬁ@%oq agdfﬁlw%zcryﬂ@'g%s then

addi ti onal carbon dioxi de and/or nitTogen nmay be added viainlet valve 2.
Figure 2 sets fort"r?eélnétshEPeeﬁ‘b?ﬁﬁlﬂﬁnﬂaﬁfmﬂﬁeb%p?% spdsabie sE1s 1R i n
Figure 1, that is,isorsmfifavieagly sumleelnmsd tabyeiti ﬂdesanetl @glgﬁdel rchlei gur e

2. The sol enoid c\ég'lfgg o?p%@f ELP”LJ&%‘\ RILEL hngly

through | eads 4a |n va aV| n ?ache b%er eto
relief valve 3adigKies a’ﬁ’r @@éh’t‘% °’b\'f'é?‘5\"é%~"stﬁhlefleﬂ§ 1tr°gen 93s as

addi ti onal pressurtthel prilesty gds idhagaraddulaonalsu@ehier4¢] and/ or nitrogen can
be added through the inlet valve 2a. Device 5a, containing the coffee
grinder gas, is de ressurized intermttently through the spray device

| a. Overal |, ipeEEsgrf zEHORDNERTIVSR ithej Fdkent 88 GorABryEttd¥ence

nuneral 20. vA&hshman gmuﬁugu:roefae andulaqupbusi Lygeid speayverdng can be
filled froma fi r Sk RN q]%squﬁlg g%gsr';_%alxjg% SOMT 6804 Otﬂ\é‘ll §p%‘%94 %)a ffee

grinder gas is original ora e cylinde pted to

wi t hst and pressur eofmFFBmgBSO i &8 gy pﬁéﬁ°§‘a‘?-§d91}'r sk firay@d %€ oxygen
usi ng purge gas frabwrosohr @e S5 wautletf | 305 fdosienghed | neas7 thentsallilded by

val ve 36, while vl ¢@afleh Safd 0500 +0Val Y:g?égn%es: then %EQSE&@%&&O' d

coffee grinder gas consisSting primari I 'd—car bon dr oxi ed from
source 33 through ishe oB8F?trd edd féedFﬁ@’Qfé\FPéé FpfficdepEbE s k¥ cEht ai ner

31 through openi ngo@fen&Ppetidsty oI5 ﬂms@takos@bcble i egriridesealgas. The solid
feed device 34 is ahgup.in cféule o, BhiEe 38 AL ol Ra51l f b & ARUNt of
solid coffee grinder_gas I's In pressurlzab

cooling to elow 20°C is preferred. Preferably, more

than one condenser is used, each succeeding condenser

being operated at a lower temperature. Preferably, the

downstream condenser is operated at a temperature of

about 0°C up to about 10°C.

The aqueous liquid which condenses in the condenser I2
is also a good source of aqueous aroma components and is
recovered through liquid aroma line 74. The aqueous
aroma components méy be recovered in any of many
conventional processes, for example, by running the
aqueous liquid through a stripping column or the like.
Alternatively, it may be mixed with liquid coffee
extract and processed in a conventional manner.

The inert gas and the aroma components which do not
condense in the condenser 72 are then fed through a
gaseous aroma line 76 to a cryogenic aroma condenser 78.
Many suitable aroma condensers are known and have been
reported in the literature. Preferably, however, the
aroma condenser 78 has a housing 80 formed of an upper

cylindrical section 82 and a lower conical section 84.



storage cylinder 31, pressure seal 39 is closed and feed opening 35 is

cl osed, keeping valve 41 in line 40 al so

21 cl osed. Pressure gauge 38 wll then register a higher pressure
as storage cylinder 31 is pernitted to & mup. Initially, storage cylinder

31 is kept at |eastrh@sibQuy ahdt B? {:W qti:Hieseé%.on g téﬂjnir%] 30 heg
grinder gas, nangl, ¥FP%$qprOX| err| erabl e tenperature

of cylinder 31 is i %@ﬁf’“ﬂ to everdle & Etndrleﬁllef Efatlre of
cylinder 31 is themralfémlﬂdr t pomwBNsM $tnm1b|sentstteer1peratunels ve:tg.c,ally

20-30[err]C. In doi h i yd4 nd b to a
pressure of bet vveeﬁag%%;gt#e ﬁpgéle%vi ﬁdﬂ%%e%&t:ggmﬁpdogn %ﬁe t%%%?gpgf

sl g
solid coffee grind8Ff §& r‘ﬁyt]'F%‘Thl'EFa&doééd-tFB 8% I F?f&féerctteﬁr ditgh? f 888 ng
devi ce 34. Wen t heapi&sisuBé.reaches steady state at between 850 and 2, 000
psig within the cylinder (as shown on pressure gauge 38), valve 41 is
opened and coffee gﬁl nder gas then flows through line 40 into at |east one
of containers 10a, "3obreqp@as16p, Lo dafarsr 19 0teraved; hate | e hogsipgse
contai ners are opefAédffas ade$q1umi)gas Sbwsge ftaﬁ:oegqara)lga,s capliea igi bger gas

Wil Hlow into consabnefedQauban 4ol ve Aafrd-anopenn and Lheufd aept g2

i's through |ine 43a, %3/ he sane rinder

cont ai ner 10b past 9981 V%38 ?‘H%’ud}ﬁel ??Fé“aﬁf:?ﬁmp?%?rtqsal F“?retﬂ’f”ee%ﬁf’éé'

gri nder gas pressurnétbegdrds (Hufifnciert flqud1441pe1_-1Drgata) id wpn’agetihliﬂu@h
lines 43a, 43b, 43€he4ﬁghsr$§et§nﬂ5fgi ihNEfe Ahie er%gﬁr 10d,

10e and 10f, respegt velaxg n addi tion, the Co grl n gas ¥l ows
t hr ough manifol d 4 é)%"ét SBEN" %IWefﬂicexaI“tplFI B*V'vsakt%’rtoub OTQr@ 43¥efnt o
contai ner 10c. \Wehubakuéfik2iknitdyopenh shehcahbeethei ndquigasnétowgas hr ough

line 43d into cont gk A2di, Mhen e is open, the coffee grinder
gas flows through |Iﬁ€£1213e ﬁﬁto coﬁ%ﬂg#%iﬁ% When val ve 42f is open,

the coffee grinder gas flows through line 43f into container 10f. When the
pressure of the cofrﬁeneﬂgrriendecrosgaSanrcﬁachﬁﬁupbhahty\hilﬁbré&ld&ﬁii@&b that is,

a pressure of betwg lq,go 16_0 out 350 S|g 1th vaI ves to the
particul ar cont ai ner 58@? ex%n‘BI eg en & e ngas
cont ai ner 10a reacResr¥indesity e‘éPe@r efsis‘iure §h|%haa@m820©r<pﬁ41 gfalﬂeﬁl veo 4Be i s
closed and the inl Bbttal vert ankheniRAhgi Ny a§d8%altedaf Thﬁeccalts%hafée 10a is
t hen renoved from l)llbgl(?l 43a 9%nd usergl1 to, arogatl ze a vol une as desired
Fur t her mor e, t he iner gas passes through the
Ccylindrical filters 86 and into the manifold 88. Some
aroma frost collects on the cylindrical filters 86, but
this may be removed by pulsing inert gas back through
the cylindrical filters 86 at regular intervals to

dislodge the frost.

Additional details of the operation of the cryogdenic
aroma condenser 78 can be obtained from U.S. Letters
Patent Nos. 5,182,926 and 5,323,623}~the disclosures of
which are incorporated by reference herein. Other
cryogenic aroma condensers méy be used, for example,
that disclosed in U.S. Letters Patent No. 5,030,473, the

disclosure of which is incorporated by reference herein.

Referring to Figures SA and 5B, an additional aromatic
member referred to as embodiment 110 includes a small ring
structured of an absorbment, flexible, somewhat elastic

material such as cotton cording which has been saturated with



contai ner, such as container 10a, 10b and the |ike, may be equi pped wth a
sol enoi d val ve and nmay be used for

intermttent spraying as controlled by a solenoid valve program The entire
apparatus of Figure 3 is indicated usi freference nuneral 30.

Referring to Koffee 3denthi cAlshovgh ithedebéfée tsuenite pde igratdy dacodhdewl i d

cof fee ol ndercgage! LAMACObLAE: UrodelcP3138URE e 1kBl0 RECSSURGLYESSC!

31, the solid ee grinder gas I's. cooled to a_te erature of bel ow
-78[err] C i s [PGEREERLIY TEMEai ndhe3derospk Stainsat dteabars *PReA MR ed
t hrough i nl et dé&ace ntaof pedhagertayi cef fi4kdwihefetontiaing ant fadbadéve-

conveyor 34c. tgﬁ%ﬁ?ﬁﬁd eﬁf;_@veygﬁ grgmwé al:Qﬁdbét r@mBeéa?ef%xw@n&f

-110[ err] C usi ng aﬁ | aced coolTmg coils. Cool |n’8 colls
(preferably cé8FedotsFARtinGS d:lt?n tasgerhe a‘?‘?é’“i%é& f5™R8H| L& ?i‘(/%‘%/ beI t

33 onto whi chpubeegroﬁd:ertmmmﬂ:t ieatie3183048r aepbsxlectonEaénsur 132 eamd
conveyor 33, c di y e d 3 The
%&geds %Je@' F‘éir{ %‘pl T C@atp_l_q.ZlB of fag{'g@&% 1ﬂer %

conveyor is p wer 64 US| ng ro fre—conveyi ng noves
particles 33 HeABEGHC cRaintaiat 13 fimaPPsitifty Presshrek vééée|°f31the
Figure 4 sets doathin@pparat us msedspﬂa@uw ofiessld Ol 21 eivethag aarosal f rom

ground coffee ASERLALI0LP RET (il §21d gl ALkt 0LBu Y Moo Shndl

assigned to S§cie e recovery process
conpri ses: removgh) of r ﬁﬁgmr}lﬁwg thesght esPPES HHBURTOR? SOBRERERY
m Xi ng zone 6QG10hi | ehaGetabl LOBE this paz{ﬁl)cullakl’Qﬁiﬂﬁlﬁgn&naﬂé]lmuSofﬂw d 66

into the m xi n% U.s. Le(tt)e%ongaée%tngl st§n53t ﬁ%zgl’o‘l_,&ped_?gg ?g_udé“’ |fngh§_£}@nsport

and agitation; ases eased fromthe
is incorporated by reference hereln.

Referring to Figure 6, the block flow diagram of one
embodiment of the process using one embodiment of the
apparatus of our invention, solid grinder gas from location
25, for example, that produced using the apparatus of Figure
4, is added to open pressure vessel 27 which has been
previously cooled to a temperature of about -80°C at location
26. The open pressure vessel optionally may be purged with
nitrogen from location 28 with the nitrogen flowing through
line 29 past valve 53 into the open pressure vessel prior to
adding the solid grinder gas. The resulting open pressure
vessel now containing the solid grinder gas is then sealed
and simultaneously fitted with an aerosol valve. The vessel
can be stored then at ambient conditions. Thus, the
temperature of the vessel is allowed to warm up to about 20-
30°C. As a result, depending upon how much solid grinder gas
is added to the vessel, pressures in the range of from about
40 up to about 2,000 psig are obtained. As a general rule,
it is preferred in the case of hand-held pressure vessels to
have a pressure in the range of from about 40 up to about 350
psig. The resultant vessel, sealed at locetion 51 and stored
at location 52, may then be used at location 54 entirely or
intermittently, as for example, when it is equipped with a
solenoid-equipped ' spray valve wherein the container is
depressurized intermittently as a result of the solenoid

valve being actuated intermittently.



noi st ened ground coff ee; : (d) cooling at location 72 the renoved
.aroma gases; and (e) cryogenically freezing the gases at |ocation 78
to provi de aroma frost. 23
More specifically, referrlng to Figure &7 a process for capturing the arona
is as foll ows:

n] g g I.s introd ced |‘£men%s‘# bIe mxer
through a solids i nF%?“r@ WEEER EBRthihS e he i RETBO may
be a preconditiodnenr inventéon asingythe secopd Wlmattaﬁl@%eﬁpﬁm

mxer. A feed h@ppsir affvénhtion.SCr enus cedae nmedae Lﬁ@ésheel Rigs@duceid he
ground coffee xer round

coffee is tran?ﬁ&?f%%gvé‘?re ath E;?égaa:t]a‘ﬁ?%l?g -%nfsaé’ldi d ek CSP?S? 1%t the

opposi te end oftemherafjuxer of0.aboupn-80°Capr| de&tsi stpdsfatimmedi2.i n $deidksol i ds
outlet 64.  ARinder agcugeguéhlamrml §r§<@&@aaetisl Bﬁgwﬁhﬁm mlm&ew tﬁr&ygh a

l'iquid inlet ngzzle 662—%’3 |onag near the sol g | Thus,

the ground cof fF862F%°% r SdspdFt 8 ?‘?wBﬁgl‘fhe °°Ph|8 °§§? §6ed?f P§eﬁ?"}<"i$d vmth
t he aqueous | i gqesdehnat locatipstthewhichhdaspbsbrnpdegiowiy potfed witH i ng
through - the;spbids Qi %Bc?t”idn 14hepnd rr?{\:%w keglg&fngCLQhXoE?hallne

sui tabl e extractli on ap aratus. The~aqueous
desired tenper &2uP@St @ 48 584 y TP PPRP Lesger P eﬁﬁ‘rébgﬁfsezlo[céf’?;?@%}? to
about 120[ err] €he I$ol|1sl farinder hgagvds, then tdwafleldetdaterloaatiibhs l@Garardse

obtained if theclRIPEIAtY farm td %mﬁPQ'Y\TE %ﬁsekaémeerrel& 05~ 300! fhe f rom

about 70C up to about % %JD esi red steam at pressures, of
from about SYBFBRHRY ¢RGpCPteth SRFRY FIRSI GTPm\ 1@ AR r A FE8d 2Etachsd o t he
m xer 60 througlt Jasatidre2d to shpplaaifold! hesrindeaque®mulcdm ghedfedder hi s
case, the ”asslpfrleg%f@t@esfgelt he th Sﬁ@ﬁﬂﬁ\%ds'{bt ?‘%b& 2ntd éQcﬁ'cE@StﬂeeSS(SO

than the mass roun Into m xer
Al ternatively, eé’&F??E?‘Entc%‘i]@gm ??d’;?ybé’ainﬁt rchdchadi feo the manifold at

location 22 after the valves to the spJ:ay cans and to the
feeder pressure vessel are opened therel:;y enabling the spray
cans to be filled to a pressure in.the range of 40 up to 350 .
psig in a controllable manner and at a controllable rate.
The pressurized spray cans are sealed, containing grinder gas
at elevated pressure at location 23. The spray cans are then
detached from the manifold and stored at location 24. The
spray cans can then be used entirely or intermittently as
desired. Each of the spray cané can be fitted with a
solenoid vwvalve which can effect automatic, intermittent
spraying. '

Referring to Figures 8, 9, 9a, 9B, 9C, 9D and 9F,
Figures 10, 10A, 10B, 10C, 10D, 10E and 10F, each of the
peaks of these Figures, total ion chromatograms from a gas
- chromatography-mass spectrometer is set forth in Table I as
follows:



the mxer 60 to totally replace the aqueous liquid. The rati o of ground
coffee to aqueous fluid fed into the m xer 60 is suitably in the range
of about 5:1 up to about 1:5, preferably about 1:2 to about 2:1, with
about 1:1 being particularly suitabR8. The nmean residence tine of
the ground coffee particles in the mxer is sufficient to achieve

uni formwetting of the coffee parEPBIE I for exanple, in the range of
30 seconds up to about 4 mnutes. Although |onger tines are
acceptabl e, they are not necessary and provi de no advant age.

24 An inert gas is blown by a fan or conpressor 96 through a gas inlet 68
to the mxer 60 positioned near the liquid inlet nozzle 66 sol i ds

inlet 62. The ga as tlhe swgepi ngigas may |be any suit abl ichis
sufficiently ine that lit dogs not |degrade [the cqffee or icoffee aronas,
for exanple, nit carbon ¢ dxi de and B2l i um or tfi xt ufes t hereof .
Ni trogen gas as inryl gas ifs partli cularly sﬁitebleﬁ{ he ineft gas
flows through th r /60 jcofcurlrenlfl y wi {{h t hle grOLnd coftf e g@d agueous
l'i quid, conveyin UKt rovwa dases rlel ed {f rogm tjh %%CMH] of fee. The
i nert gas, whichji wh roma-Padel iq dd,avip, of f 2t hrlough'\a gas Sut] et 70
posi ti oned near |ids foutfet| &4 and F¥ed*to a corldense®E 7R. TThe
condenser 72 is ed at| a tenperatyre suffijcientlly | ow to|l condehse npst
of the water vap the ijnert das. A tenperature gf bel ow pbout BO[err]C
is suitable, alt. CoOr TNyt O {bet oW {20[ erTT g IS pr|ef err ed. Pref erably,
nore than one co i s used, [each dqucceedi ng condenser bej ng opgrated
at a | ower tenpef Pref erablly, thd dogpstream1ccndenser S opefated at
a tenperature of O[err]C up to about gO[er rgc. The aqgueous |iquid
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is also a good source of aqueous aroma conponents and is recovered through

liquid aroma |ine 74.
any of many conventi onal

processes,
liquid through a stripping colum or tH2Iike.
mxed with |iquid coffee extract and
The inert gas and the aroma conponent

for exanpl e,
Al ternatively,
ocessed in a conventional

R o

do not condense in the
condenser 72 are then fed through a ggsetufedqrona line 76 to a cryogenic
aroma condenser 78. Many suitable ardna condensers are known and have been

The aqueous aroma conponents nay be recovered in
by runni ng the aqueous
it my be
manner .

reported in the literature. Preferably, however, the aroma condenser 78
has a housing 80 formed of an upper cylindrical section 82 and a | ower
coni cal section_84 25 Fhey | owner
end of the conical slection 84 termnates in 4 di schar ge openi nfj 90.
Several cylindrjqgal ffilters 86, preferably porous staijpl ess stegel,
extend vertical|V W thinh the upper cg1in i ectipn 82. Ihe i nner
bore of each gyl indrical fiXNer 8§ ys cd o & gas mani f ol d
88. An i her as\, | g d Ronm 18 gpr o J'he hou3|ég 80
froma liquid gas 2 ur g, throu gas i Aput Yo he=<|qu d inert
gas is preferably ghe sane as the inert o, toft rry tge garoma
conponents, nork |pref efably, ni tir ogen. . - ht |iquid ider{ gas is
sprayed into th hou5|np to mai ntain the housingl 80 at{ a tenpefature
bel ow about -80[ €rr]|C, for exanple atf about -|110[err][C or |jower, . but
sufficiently high such that {he Tiquild 1 nert Jgas vaporj zes in the
housi ng 80. her ef ore} nost arjoma,conponents iptroduced intofthe
housing 80 freegg into a frost while{thed nerit gas carrying itj]does
not . The aronp [frost falls|to the 2ot tjom of t hayhousing 8 and
out of the dfsiclarge opening| 905 The inert 2gals dgsses
through the 2 E 3 =
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cylindrical filters 86 and into the manifold 88. Sone aroma frost

collects on the cylindrical filters 86, but this nmay be renoved by
pul sing inert gas back through the cylindrical filters 86 at regul ar
intervals to di sl odge the frost. 30 Addi tional details of the
operation of the cryogenic aroma condenser 78 can be obtained from
US Letters Pat ent Nos. 5, 182, 93RRI dr 5, 323, 623;. the di scl osures of
which are incorporated by reference .nherein. Q her cryogeni c
aroma condensers may be used, for ex&gptipued that disclosed in U.S.
Letters Patent No. 5,030,473, the di scl osure of which is incorporated
by reference herein. Referring to Figures 5A and 5B, an additional
aromatic nenber referred to as enbodi nent 110 includes a small ring
structured of arulhabs rbnent, |flexiblg, sonewhlat el gstic matgerial su¢h as
cotton cording ch} has been saturatjed with
26 coffee scent] Al though the coffee|sce prieferabjl y i ncl udesscof f ¢e
aronm, other ar Can al so|ls tgized,\ or{ exanpl e, _Reppgr nPpt afona.
The aerosol cont i ag th gnes deXi cle B% pefr manent |y Pi xed
t hereto using al i coat e suppé’r 16| up ty 116 n bejrenoved
fromthe aerosol & 112 and the arogat| c menber Tenojed and pl aced
over the upper ¢nfl®Ll8 of aerosdi containei 112 and positiophed ever |neck
114. Cap 120 off per psol contjainer 1132 helps to nmaiintain 11l i n posijtion
over neck 114 off the|lcontainer 120. The Bsprayi|jng nozzlp 121 of the
aer osol cont ai ngrTHipg—ts—usugttyengaged—srnuftane Fy-wtthe Tenoval of
cover 116, ther¢by exposing tthe aronmg conponent 110. The details of [this
particul ar enbodi rent arg set| forth ijn U. S, Letters| Patent No. 5, 63%, 229,
the disclosure ¢f [wh{ch &s irncor poratled by ref erencie hexein
Referring to Fi ULQ, 5, t Be bllockzf | ow digr am of one erodi frent of the
process using ome| &bodi Bent |of e dppag & us| of our iment|ong ol ild
grinder gas from | &fti ol 2 a5 Q a5
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25,

for exanpl e,

open pressure vessel

of about

-80[err] C at

t hat produced using the apparatus of Figure 4,

is added to

27 which has been previously cooled to a tenperature

| ocati on 26.

The open pressure vessel

optionally may

be purged with nitrogen fromlocation 281with the nitrogen flow ng through

line 29 past valve 53 into the open pressure_vessel

solid gri

val ve.

As a result,

The vessel
the tenperature of the vesse

nder gas.

The resulting ope
solid grinder gas is then sealed and gL pUit@eously fitted with an aeroso

can

be

stored

re ve

thém —at _anbi ent
is allowed to warmup to about 20- 30[err]C
dependi ng upon how nuch solid grinder gas is added to the

ssel

condi ti ons.

prior to adding the
now cont ai ni ng the

Thus,

vessel, pressures in the range of from about 40 up to about 2,000 psig are
obtained. As a geferar[rure, 115 prerenred 1n the case of hand-neld
pressure vessels t wave a presqure in thg range OE from about 40 yp to
about 350 psig. Th syl tant vgssel, .sefalied atﬁlo ation 51 and stqred at
| ocation 52, may t enga usefd at Iocégion 54 enjirely or intermttgntly, as
for exanple, when ijt|izsjequipped with a sclgﬁggé-eqU$ d |spray \alve
wherein the cont i1g§ t eprle i zeldili nte nitteanykgs a regulit of the
sol enoi d val ve bei ng| &{uatedojritgrm G ent|ly. © S
27 Figure 7 gef$ forth qe enbddi menx of the precess of jour
i nvention using the secpnd enbodi nent of| tthe apparjatus of our invégntion.
Thus, the feeder| pregsure Vvgssel is| agttached to a man{fold at |l ocation
11 and is then cooleg—tp—a tenp\ra;u;e—oiaabguL—~8P%e!!}C:3{ 1-ess—3t
| ocation 12. Sol itd| gr f nder gagq such as thatéiroduced as shown in|Figure
4, fromlocation 13, |istadded tq the cool gd opkn fleeder pressure vgssel at
| ocation 17 which hag been evilously purded ®th pnitrogen|frog | ogation
14, the nitrogen flowy,ng thiough 1ine 15 past sval vie 16. The opgn f¢eder
pressure vessel cont niZ| ng >_he soIi;E__gri nder @s ils then seal ed at |l ocation
18 and permitted to & tozanbijent W enperfat uiz, e 520-30[e8r]c. The
evacuat ed and cool ¢d| spfay e'ans fro Iocgi on§L9 are aitamed gdt 1 gcation
21 to the manifold C}i1der>gas fro j t hegSleed priessuge vesseE is|then
permtted to flow into nach[;,of tih Eiacu ed, ¥oolied ray| can& atfached to
the mani fold at | ogaliaoh 22=aft ar es to the s@kay cansFandjto the
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feeder pressure vessel are opened thereby enabling the spray cans to be
filled to a pressure in the range of 40 up to 350 psig in a controllable
manner and at a controllable rate. The pressurized spray cans are seal ed,
containing grinder gas at el evated presSédre at |ocation 23. The spray cans
are then detached fromthe manifold and stored at |ocation 24. The spray
cans can then be used entirely or irugﬂﬁﬁﬂLLEntly as desired. Each of the
spray cans can be fitted with a sebgbephsbdal ve which can effect
automatic, intermttent spraying. —  Rerterring to Figures 8, 9, 9A 9B,
9C, 9D and 9F, Figures 10, 10A, 10B, 10C, 10D, 10E and 10F, each of the
peaks of these Figures, total ion chromatograns froma gas

chr omat ogr aphy- mas s—speect+orpt-er—s—set—riorth—ir—Fable—tr-as—Fottpws:
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I on chromat ogram of Fi gure 8.
forth under the title "SCAN NO ".
Figures 9, 9A 9B, 9C
"ANAL. 3/ 17/ 97"

‘ col umms
nont h' s storage.

10B, 10C, 10D, 10E and
and are
Ref erence nunerals for

"ANAL. 4/ 24/ 97"

The reference nunerals of Figure 8 are set
The total ion chromatograns of

9D, 9E and 9F have anal yses as set forth under the
and represent thélanal yses after approxi nately one
The total ion CERREEtDgrans for Figures 10, 10A
10F are set forth Jn the colums entitled

for anal yses oﬁﬁﬁﬁ%ﬁ%? after two nonth's storage
each of the foregoing Figures are set forth under

"SCAN NO " and the rel ative area percentages for each peak are set forth in

the colums entitled "RE

11B, 11C, 11D, 1
froma gas chron
"Flask No. 9" of
apparatus of Fid
enl argenent s of

as set forth in

forth the analys
52

AR P@L?rring tg—Frgores—d—34n
1€, 11F and 141G Ejguke 11 is{the totdl ion]|chromatogrljam
|t ogrlaphy- gasis sgectrpneter f$r a flagk ﬁﬁemt fied as

chfegwgron er s pyoduced, for ®xanplg® using the
urqgé.oFi reis A, 1B, {1C, 11y 11K, {(11F|[apdi1G afe
vargqus e nts §f the t i_on qQmabpgl am igdre 11
t he2 "|BRI SCRI PTI ON THE NCS"CD’ Tahl e |1 setd
eq &cr t he\ cof f ri nder\gas of '/l agk %p. ' ol lfows:
S | 1ABLP I | e »
I ~ X
2
w
z 5 2 o =)
& 5 g = |5 3
= = o ™ = a = @
< T S wi g = |8 o
= = > = W L < o
Wy x Q= wi TR bug
= o) 2 = ] o
z ¥ << < X - = -
£ E > hll®) > i< Z
. m Z T & T |3 Z
4 : 8% | 58 | E |3 &
ol & = 0T = {77} iL
g| 2 5 C 2 g |4 8
o} o o 8 o
g = o = S @ S
= T 2 T F T I
o I ~
(o] ™~ < © 0 o O
bl (S o ) 8 o
=] : S S :
3 < 5 @ <
« 39 o -
8ld o, b 3 & |&
N v © ° T
<
dl=
2l g o 8 3 o 5 IN Q
=
2|3 = z L @ Z ® (@ z
4% 3 3 5 5
Nl o g d d d
2l S 9 v "9 9
s2
| - 2 2 o o 8 |o 4
<10 = il 0 = =z o] Z n
Z|» h s - -—
<
g R . -
ﬁll'u]uf : 3 o
=|T < * o o
«
-z
<< of had :!_’ —
E{EE z 2 2 | 2|9 &




SCAN AREA NO. CID MV NANVE
STRUCTURE
0. 33 - C 02 44 CARBON DI OXI DE 138 0.12 20666
42 1- PROPENE 144 0.88 4136 2 42 0 44 ACETALDEHYDE
[err] 148 0.19 6495 C4 H8 LEL-PROPENE, 2- METHYL
[err] 151 0.63 A C2 H4 02 HYLFORMVATE 160
C2 Ho O 46 ETHANOL 167 2.78 cdnti®ued C3 H6 O 58 ACETONE
172 1.63 11749 4 H 0O 68 FURAN
3- METHYL-2- 178 1.28 6014 C6 H12 O 100 PENTANONE 180
C H6 S 62 DI METHYL SULFI DE 184 2.15 7268 C3 H6 02
METHYLACETATE '
- z =
] I QO
c
= © 25{ = o °
13 : O : le)
2| = = /L§<
& o %
~ ~ T % S )
o=
g S
Z w w = ,
ul & g - -
| = T S 5 ¥ | g%
< 1 -
Z s o & 3 2 i
0 s S T s 254 <Om
& = 3 E 3 = Bk
o) T -4 w zl X e s
2 5 12 E B 3 | 428
o o =] = > & <0 <
gl 2 = 18 = (8 s 2
31 3 @ 2 8 3
£ I I 2 2 2
2 G & 8 8 8
N
51 3 ©
R g
<
3z - ] e
S5e o o g g |2 g2 | ¢
i ®
h o
gl &
EZ
< A5
33 2 | 2 g 2 |o| 2| ¢
<
S e 3 5
A= "
#E' ) [ ©
3l3d o s g o 3 ¢ | B

FORMULA

0.08 6391

1.75 1928

C02 134




53 TABLE | | conti nued

SCAN AREA NO. % CID FORMULA MWV NANVE
STRUCTURE 193 0.25 28631 C5 H6 66 1, 3- CYCLOPENTADI ENE
H3C 43 CH3 199 3.44
6822 C4 H8 O 72 | SOBUTYRALDEHYDE
METHACROLEI N ( 2- [err] 2@RABL®) Ho5 6031 C4 H6 O 70
PROPENAL, 2-METHYL) 215 0.78  630dontinGaaHé 02 60 ACETIC ACID
[err] —DrACETYL (2,3- 221 2.82 4242
C4 H6 02 86 BUTANEDI ONE) 227 2.17 8253 C4 H8 O 72  METHYL
ETHYL KETONE 239 3.49 3734 C5 H6 O 82 FURAN, 2- METHYL 242
2.14 ... C5 He—O 82——NIKNOY
UNKNOWN METHYL [err]
S o
w -
ﬂ:: In 5 S (@]
T ] - :
e 0| O
& o ~/
—
$
w =
- o u & 3
Q E @) N 11} .-
w I bt < Z| wu
Q tw o w ol 22
= 9 & 3 3 5 82
Z < & % = ¥ 5%
= o 4 > s Z| SS~
T S OE E w |3 028
> -4 Q w = e £%5
& = € P Q gl r=
5 g |2 <. & || 537
Ty i ] o - 5 ako
2| s g8 |8 s g |8 s
g 8 o} (o} = = 8
= L g |2 2 T L
S 8 S |G 8 o 3
[} p 5
(& 8 < =
5l 3
|8 o
g Lot
ilz
Z|o 2 2 e |2 g g g g
4 ¥ 5
gE g g
s =
Jdl< g = R fa) o) o) o) o)
10 . -4 ~ Z Z z z Z
<
51 3 3 5 <
SfE g S ISl < S
b
-<j E hany n - —
e 2 = & E 2 |g &




CS H6 O

UNKNOWN

250 1.31 A ..

KETONE
54

0. 07

3. METHYL ND

82 FURAN,

246 0.61

74

% — WW
(90 —
N ()]
. o <
25,7 5
PEe
A2mw ©
Z L
38 g
h @ T
2% 8
s R
(] <
> = . o
% A N
S mmn
T 9] o
o = [o0]
3} W QUI
Wm £
£ g
1 —
w 5
<
0
:®
88
<o <
Sl A
mmmmWQ.L
_6x =3
— L Ip=
5 5 2t
.Mnumwwﬁowww
Fo85324

203318 NWA10D] . .
'ONNOJNOD QILVIATS GN ) 60 | oesi ON
0
. o NvuNn-1ALIov-2| oL | zo9H 9o | ovos aN |1oo> | eotz | - | sooz
HD / \
O, 0O 31VINHOL
O .
//\ /@ IONVHLIWNVENa-2| 9 | EOSHOO | Zi0e aN aN | zz0o# | seoz
o\@ ".anauats|vor| sHeo | zoos aN aN 2102
4o
NMONSINN| 821 aN aN aN
0
fo/:\o/w\:/of 31V130V NIOLIOV| 06t | E00LH 9D | vy aN aN | 100> | 261
o °H
®yo.__-S
/%.N INSHAOIHLTAHLINIO+'Z| 21t | S8H9O | Lese an aN an
0°H
% BV | ON [ %8V | ON |%uv | ON
JUNLONKLS ANYN i | vinweod | aio | 7o | e | 2an | awos | ey | e
26/2/b “IVNV | Z6/ZL/E "IYNV| Z6/21/2 VNV




6816
%

METHYL

100

#. ..

84 THI OPHENE

316

SCAN AREA NO.
STRUCTURE
C5 H8 02

343 0.97 1480 C5 H10 O
55

99+% (EX SIGVA 326 O0.45

4 WS

45
ntinued

TRBITENEL ( 2-

Cco

METHYLTETRAHYDROF
NAMVE

362 4.05 4573

86 2- METHYLBUTANAL

321 0.89 14751

[err]

86 ALDRI CH)

C5 H10 O

€
P~ Sng O H | 3014810 AHLEN ATV 021 | ZSEH PO | tese an aN aN
SNOL3X NMONYNN| 821 | O 9tH 8 aN_| t00> | esez ON
W 301I4INS NMONSINAfPEE Y] ™ oN_ |~ | an | z50 | @eee
S )
5 §\=/w\ INOICINV.LJIH-62| 821 | 202IHLO | v aN aN aN
‘HO N
H /v INIZVHAJTAHLINICE'Z| 801 | 2NBH D | 4289 an an an
.
‘HO N
3GI3INS NMONMNN| aN aN_ | ec0 | oliz
Z/
i /\_Hu ANIZVHAJIAHLE-2| 801 | 2N8HED | 228 an | soo | esiz | voo | omiz
HO y
N
N_ O°H :
=
\_H H INIZVHAJTAHLINIO-S'2| 801 | eNeH8o | Leev | 00> | 1zt | 610 | osiz | zeo | 1ue
Y
*Ho” N
%HY | ON | % BY | ON | %av | ON
3HNLONHLS ANVN WA | VIWHOS | a19 | “ay | yyos | i | nvos | mgu | wvos
26/ve/v IVNV_ | Z6/LLE WWNV|_Z6/2L/Z TVNY

MV

78 BENZENE

C5 H10 O

ANHYDROUS,

FORMULA

(2, 3- PENTANEDI ONE) ‘366 0. 75

ACETYL PROPI ONYL

314 7.81 398

C6 Ho

2.
86 PENTANONE)

TABLE ||
cD

PROPYL

15685

URAN,




392
9346 Co6 H8

2.94

88 3- HYDROXY)

G4 H8 02
96 2- ETHYLFURAN 410

0.13

378 0.86 4140

C6 H8 O
2, 5- DI METHYL 415

227
96 FURAN,

ACETO N (2- BUTANONE,

0. 47
O

421

[err]

46

UNKNOVWN

—
™
<
-
T
=
0O
<
RN
I
O 3
Y 2
me vl
Nm_M_
S 93
LL <
oahr
©
e
o
o)
@]
=
mwA”m
S
8 S
o
.00o
< AN LD
< ~
—
o<
M =M
. O .©
O L0

SCAN AREA

conti nued

(o]
\ .
/|© JAQAHIATvZNIg| 90t | O9HZD | 6228 | 0c0> | sepz anN an
O O
fo/L_/ \__/\of JAQIHAAHNY DOINOIJOYHd| 0EL | EO0LH 9D | G522 aN aN . geve
0
. *Ho_ O« __o%
/%lIN\ NVHNAIAHLIWVYLTL| ¥21 | O2IH 8D an aN ON
®Ho 2%H
€ ’ O
HO _
g_ INONVdOHd-2-(1AHN-2)-1| b2t | 208H LD | &b aN an | 100> | esez
0]
NMONMINN| 21t an aN aN
HO S
g’ oy 3a14INSIA TAJOYd TAHLINW| 221 | 2s0LH ¥D | 0999 aN aN aN
0
€
:u?rof (3) 'aNola-g'z-aNaxaH-e| 21t | 208H9D | vevel aN an GN
AHNLONYLS INVN mn | vinwuos | ai NMM zﬂ“_m .\:..w_% z%%m ﬁw.% z%%m
26/ve/v “TYNV L6/21/€ "IVNV] 267212 TYNY




512

#...

5 H5 N
1.30
4 H5 N

461

94 DI METHYL

STRUCTURE

2- VI NYL

86 DI HYDROTHI OPHENE

84 UNKNOWN 483
C2 Ho S2

11

475 # 8.39 3799
0.

47

NAME

94 FURAN,

TABLE I UNKNOWN
i

- con
523

2.64 7442 -

4 H6 S
20

[err]

MV

487

C6 Ho O

94 HYDROCARBER—/ 519 #1.09 4612

N

84 3- PENTEN- 2- ONE

1.82

FORMULA
UNKNOWN

0. 07

N_ O™ .
€
L ®HO Z ANIZVHAJ IAHLIN . :
N \/ﬁ/ H\ eanLgz O | O LD | ese an | eoo# | vesz | so0# | eu2
N
Q )
v,/ 31v130v 1AbNund|ovt | €osH2o |ozoz | | on | eoo | o6z | 290 | vee
g 0 \ /
HO .
(o] € .
S o°H NVHNSTAHLIWNOIHL
” . /@\ ZIAH13W-g| %+ | SOBHSD | lose an an aN
)
) 0 €
€ OH NvHNd -
HO
g g (IANEJOHd-2)- 2 AHLaN-Z| 5t | OOHHEO aN aN an
‘O 8 O 301 INSIML IAHLTWI| 921 | esoHZ0 [ssar | ~ | an | voo | essz | zo0 | sasz
s’ s
N NMONYNN| 061 | E00IH9D | aN =1 aN | —# | egre
3 o,
(0] 2 .
//Q\o H IVHNIHNSTAHLIW-S| otk | 209HED [wvoro | | an | - an | wos | ewe
%8V | ON [ %8V | ON | % v | ON
FUNLONYLS . SWVN MW | VINWHOL | G0 | 3y | nyos | 13w | nvos | —1au | nwos
L6/ve/v "IYNV | L6/L1/E TYNV] L6/2LC VNV

C7 H10

aD
1.02 27541

529 #0.21

0. 07
4, 5-

%
445
C H8 O

1H PYRROLE

79 PYRI DI NE 479
500

DI SULEI DE 497

UNKNOWN

OXAZCLE,
DI METHYL

[err]
#. ..
67

362

-NG.




%
591

100 METHYL
543 0.14 A

577 0.58 10161

92 TOLUENE

3, 5-

SCAN AREA NO.

STRUCTURE
C5 H8 02

98 DI METHYL

C7 H8

| SOOXAZCLE,

48
ti

conti nued

NAME

538 0.06 13475

98 THIfREEMNEY ?- METHYL

565 0.59 8234

98 THI OPHENE. ?- METHYL

[err]

586 0.25

CS Ho S

MV

‘No L]
(1IAN3doyddosl| - i
-p-IAHLIW-1 ‘INTXIHOTOAD| 981 | 9IHOLD | €9v9 aN 100> | 981¢ aN
‘INILN3JIA) ININOWIT
N
NN aNvo3ajzvk | zeHowd | ovio | oeo> | 162 aN aN
ANNOdWOD QaLVIATNS| ™ vE'0 | Seoe aN aN
tHo L] :
| (2) AHL3WIa _
,zﬂ/ 92 ‘INTVIo0-0'7| BEH | BHHOLD feuel GN { on aN
‘N
MO o%H
| ( o' *
. INIIAVLIO0-9'1-INIFTAHLINW 1 ..
HO
ﬂw " AHLIN-2) INFOUAN ggl | 9LHOLD |egvev anN anN aN
*Hd
*Ho N
. ANIZVHAL - . .
\JM/ H/ i AAHLSWS ML Z| 56 | SNOMH L0 1l28 GN 100 vogz | 100 5182
N OH
3AIINS NMONMINN| ™ | - = aN aN €00 | 962
o _OH
Q/w 3GI47NS TAHLIW TAbNaund] ezt | sosHeo [saww | ~ | an | # | vesz | # | ez
% UV | ON |% v | ON | % uv | ON
IUNLONHLS INVN mw | vinmgod | @ | o0 | vvos | 3w | nvos 23y _| nvos
16/v2/y "TYNV L6/LLIE "IYNV] 1672172 TTYNV

DI METHYL

2, 5-
C5 H6 S

84 CYCLOPENTANONE

DI HYDROFURAN,

0. 45

FORMULA

2- BUTENO C ACI D

ESTER ( E)

TABLE |1

cl D

C5 H7 NO 97
571 0.48

C H8 O




3-

116 ESTER)
ETHYL PROPYL
614 0.06

100 KETONE

598 #0.8 223

2-(2-

MV

( BUTANO C ACI D,

C6 H12 02
FURAN,

FORMULA

1994

époD
TARLE!-D| NETHYL- 3-

#...
%

TABLE ||

609 0.07 4406 Co6 H12 O

593

06 H12 O <oaiggueds |y ANONE)

[err]

AREA NO.

[err]

6297

STRUCTURE

SCAN

o°H
(o]
J1VOIHIINVHLI
]
o \__/m\_ﬂm\o H {IAdOUAIAITOY-1)-5| 99F [S 20 @HH L0 spai an aN aN
aIO\m OH INONVN3d
mIMVAMWﬁW o (OIMLTARLIN) A v ] &7F | SOPIH 20 | oop aN an | 100> | zo0e
S ofH | JALINSICIAHITATAHLIN
NN OmLatom| 07 | eseHeo aN an aN
NMONNN| 8V aN aN aN
30131NS NMONDINN] 9v1 aN aN aN
0 0]
Y | / NVHNJSIEINTIAHLIN-2'2| 8L | 208H 60 |oeszl aN anN aN
A~
=]
w JOHOO TV NMONSINN| ¥51 aN aN | 100> | Zoee
mm o~ O H INIZVHAd
of :
\/\m/ H\ AL AL g 95 | ENEHBO | 969 aN an | 100> | zsee
o *HO” N
= OHOO TV NMONINN)| 061 | O 8iH 8D aN =T aN | 200 | zz0¢
%WV [ ON | % 8V ] ON [%av] ON
3UNLONYLS IWVN M| vinwgod | a0 | Say' | wyos | S | weos | au | nvos
L6/v2/y "IVNY | Z6/Z1/E "IYNV] L6722 TNV

114 PENTANONE

METHYL | SOVALERATE
METHYL: METHYL
C7 H8

58

METHYL N- BUTYL
( 2- HEXANONE)

KETONE 601 0.42
A CRC I

conti nued

NAME

C7 H14 O

[err]




4970
643
conti nued

NAME

100 URAN-3- ONE 642

C5 H8 02

MV

TABLE) I UNKNOWN

METHYLTETRAHYDROF 631/635 1.81

4970

4- HEXANEDI ONE 648 0. 59

95 N ELENERVRRCE

TABLE ||

FORMULA

110  UNKNOWNSO

114 3,

cl D

1o
(TONIHJ-TAHLIW--1ALNE . .
o H31-10-62) d0 TONO! 0z2 | OveHSID | 1628 | 1e0 | os8s | €0'0 | s56% GN
o°HHO” ~ofH
H
(NVLOVIOHdYD) 3NO . .
0PN ZNIda2v-He-OHaARVXaH | €+ .oz:: 90 {sieor| g2 | 9y | ero | seev an
H
0,
S~ NYHAL) 001 | 25 0 8 90 | suet aN 100> | evey | 100> | 251¥
g S \ / |-TaHwawoMLaIAHEN)2
S
¢ ¢ 31YOIHLIHLONOGHYD " . - "
onm%w\o: : AHLINIG) BEH | ES9HED GN aN anN
% uv | ON |%uUv | ON [%uv | ON
JYALONYLS INVN MW | VIREOd | a0 | ot avos | ay | nyos w3y | Nvos
L6/v2ly TNV L6/LL/E TIYNY| 16\ "TVNV

C6 HO N

%

C6 HIO 2

100 UNKNOWN 659 0.15

674 0.76 4.57

59

C5 H8 02 100 URAN- 3- ONE

METHYLTETRAHYDROF 631/636 1.40
9463

SCAN  AREA NO

STRUCTURE

#0. 43
#...

2-




695 3. 20 4582 C5 Ho N2 94 METHYLPYRAZI NE 704 #

L 114 4- HEPTANONE 707 #0.71 ... L 110
UNKNOWN 716 0. 23 L L 112 4- OCTENONE
[err] 253, 5-TRI METHYL- 716  #. .. L
L 110 FURAN 72 . 03.. . " - eor UNKINOAY
- 7 f 1
. -733 1.02 RAHle §olmnng %ﬁtltled ANALUKIQ&H/\QN are ' for a

o ion chromatogram of FigurBU‘FYRATEPe VERERFence numerals Of[ err]
741 0.12 g798re L0898t forthSunddDRAXYtitle “SCAN NO.”.
VMETHYL ETHYL 746 0. 32 1952 C3 H8 S2 108 DI SULFI DE

FURAN, 7?-(2- 753 0.98 ) C7r H8 O 108 PROPENYL 761
0. 07 . C7 HITheO total)ign ghromrRyrepsFoRafigures 3, SA, 9B, 9C,

60 9D, 9E and 9F havelABaEykés as set forth under the columns
conti nued

“ANAL.3/17/97“ and represent the analyses after approximately

one month’s storage.

The total ion chromatograms for Figures 10, 10A, 10B,
10C, 10D, 10E and 10F are set forth in the columns entitled
“ANAL.4/24/97” and are for analyses of product after two

month’s storage.

Reference numerals for each of the foregoing Figures are
set forth under “SCAN NO.” and the' relative area percentages
for each peak are set forth in the columns entitled ™“REL.
AR.%”.

Referring to Figures 11, 11aA, 11B, 1iC, 11D, 1l1lE, 11F
and 11G, Figure 11 is the total ion chromatogram from a gas
chromatography-mass spectrometer for a flask identified as
“Flask No. 9” of coffee grinder gas produced, for example,
using the apparatus of Figure 4. Figures 11A, 11B, 11C, 11D,
11E, 11F and 11G are enlargements of various segments of the
total ion chromatogram of Figure 11 as set forth in the
“BRIEF DESCRIPTION OF THE DRAWINGS”. Table II sets forth the
analyses for the coffee grinder gas of ™“Flask No. 9" as
follows: -



SCAN AREA NO. % CD FORMULA MWV NAME STRUCTURE

[err] 769 0.21 ... (6 H8 S 112 2- ETHYL- THI OPHENE 777 0. 16
: 128  UNKNOWN ... 783 0.03 ..
UNKNOWN 52 ACETOL ACETATE (2- [err]
PROPANONE, 1- 800 1.10 1953 C5 H8 %595&6 HYDROXY: ACETATE) 812
1.97 3616 C5 He @ 98 FURFURY: 819 0.19 ... CITHO
108 UNKNOWN 826 <0.005 ... C7 H8 O 108  UNKNOWN
. [err] 830
#0.17 A, .. 6 H8 N 95 2, ?- METHYL- PYRROLE 839 <0.005 ...
C8 H10 106 1, 7-DI METHYL- BENZENE 845 0.10 ... 112

UNKNOMWN KETONE SCAN | AREA
BUTYROLACTONE, | ‘no. | % | cio | FormuLa | mw naE MVA- | ( FURMGSLRED - | 872
0.34 4057 @2 = opuivpya iﬁ?=ﬁ3ﬁf=f¥fﬁ%ﬁ%?======88&=ﬁf — 0 03
130 ACETO N ACETATE 898 0;14 .. .. 128 UNKNQ@N

13¢ | 033 | .. c oz 44 |CARBON DIOXIDE
P
: CH
138 | 012 |20866| cC3He 42 |1-PROPENE
HG
\=o
144 0.88 4136 C2H40 44 {ACETALDEHYDE
H°C>=c*z
148 | 0.19 | 6495 C4H8 56 |1-PROPENE, 2-METHYL he
0
Frﬂ\OA}t
151 { 063 | .. C2H402 | 60 |METHYLFORMATE
A
HC o
160 | 0.08 | s301 | caHsO 46 |ETHANOL
Wgwﬂt
167 | 278 | 4779 | camso | s8 |aceTONE o

172 1.63 | 11749 C4H40 68 |FURAN

3-METHYL-2- _ Hﬁl\)(c-s
.

178 1.28 | 6014 C6H120 100 |[PENTANONE

180 176 | 1928 C2HE S 62 |DIMETHYL SULFIDE

HC™ o—cH,

184 2.15 | 7268 C3 H6 02 74 |METHYL ACETATE




61 TABLE |

conti nued SCAN AREA NO. % D FORMULA
NAME STRUCTURE
CH2 911 0.09 6007 C8 H8 53104 STYRENE
2- FURANVETHANOL 931 0.41 3617 Co Ho 03 " 126 FORVATE
[err] 933 #. .. C6 Ho 02 TABLE IX ACETYL- FURAN 947 +# 0.91
4931 C6 H8 N2 108 2, 5- DI METHYLPY! nlul\é' [err] 956
8272 Co6 H8 N2 108 2- ETHYLPYRAZ 63 0.13 6821 Co6 H8 N2
108 2, 3- DI METHYLPYRAZI NE 969 0.01 ... UNKNOMN
SCAN | AREA
NO. % CID | FORMULA | mMw NAME STRUCTURE
193 | 0.25 | 28631 C5H6 66 |1,3-CYCLOPENTADIENE
H,Cj
CH,
199 | 3.44 | e822 | caHsO 72 |ISOBUTYRALDEHYDE :
Lo
METHACROLEIN (2- HG J
206 | <0.005| 6031 C4HEO 70 |PROPENAL, 2-METHYL)
"BCYCH
215 | o078 | 6301 | c2Hao02 | 80 |ACETIC ACID ©
)g(w,
DIACETYL (2,3- He
221 | 282 | 4242 | C4HBO2 86 |BUTANEDIONE) 0
™
227 | 217 | 8253 | C4HsO 72 |METHYL ETHYL KETONE He
O
. O CHa
239 | 349 | 3734 | CsHeO 82 |FURAN, 2-METHYL '
242 | 2.14 C5H60 82 |UNKNOWN
O
UNKNOWN METHYL Hsc/u\ ?
246 | 0.61 KETONE
CH,
{ .\§
250 | 131 | .. C5H60 82 |FURAN, 3-METHYL o
ND | o.o7 UNKNOWN




989 0.083 ... UNKNOWN

3- HEXENE- 2, 5- DI ONE, 1000 0.06 13434 C6 H8 O2 112 (E)
METHYL PROPYL [err] 1016 0.02 6660 C4 HI0 S2 122
Dl SULFI DE 54 62
TABLE 11 ' conti nued SCAN AREA NO. %
CD FORMULA MW NAME  TABLE IT STRUCTURE 1021 0.06 ...
112 UNKNOWN 1046 0.05 ...— .. UNKNOWN 1055 0. 08
o o 130  UNKNOWN gontinued
[err] 1062 #0.15 6104  C6 H6 02 110 5- METHYLEURFURAL 1063
W 130  UNKNOWN
1097 0.08 1685 C2 H6 S3 126 DI METHYLTRI SULEI DE
2-METHYL-2- (2- 1103 0.03 ... C8 HLO 122 PROPENYL) - FURAN
SCAN { AREA .
NO. % CID FORMULA MW NAME STRUCTURE
o—CH,
H.‘C’\(
264 1.23 6618 C4 H8 02 88 METHYL PROPIONATE o
276 0.55 C3H6 S 74 JUNKNOWN SULFIDE
2,4-CYCLOPENTADIENE, G'{s
288 0.14 AL, . C6H8 80 {1-METHYL
Ha (
ISOVALERALDEHYDE HC

295 7.80 234 C5H100 86 |(BUTANAL, 3-METHYL)

<.

H,C
314 7.81 398 Cs5H100 86 |2-METHYLBUTANAL

316 |- #.. 6816 C6 H6 78 |BENZENE

D1,

321 0.89 | 14751 C4H4S 84 |THIOPHENE

2-

METHYLTETRAHYDROF
URAN, ANHYDROUS, '
: 99+% (EX SIGMA HC
326 0.45 15685 C5H100 86 JALDRICH)

s

METHYL PROPYL
KETONE (2-
343 .| 0.97 1480 C5H100 86 |PENTANONE) °

e




1111 <0. 005 C s 130 UNKNOWN

... 1132 0.04 C C 130 UNKNOWN

1158 0.34 2026 Cr H8 O3 140 FURFURYL ACETATE

2- ETHYL-6- 1173 0.05 3756 C7 H10 N255 122 METHYLPYRAZI NE
FURFURYL METHYL 1178 0.05 4425 Cﬁ!ingsII 128 SULFIDE 1182 0.05

. ... UNKNOWN
2- ETHYL- 5- METHYL- 1189 0.01 ... continued. ... PYRAZINE 1201
0.02 138 UNKNOWN
63 TABLE 11 conti nued
SCAN AREA NO % CID FORMULA MN NAME STRUCTURE 1205
<0.05 ... ... UNKNOWN LI MONENE
( DI PENTENE; CYCLOHEXENE, 1-
METHYL- 4- SCAN | AREA

NO. % CID | FORMULA | MW NAME STRUCTURE

ACETYL PROPIONYL H“C/\f&h
362 | 4.05 | 4573 | cs5H8O2 100 |{(2,3-PENTANEDIONE)
366 | 0.75 .. |UNKNOWN

o,
HE
ACETOIN (2-BUTANONE, ™

378 0.86 4140 C4 Hg 02 88 |3-HYDROXY)
ﬂ\/%

- O
392 0.47 227 C6 H8 O 96 |2-ETHYLFURAN
- A
410 2.94 9346 C6HBO 96 IFURAN, 2,5-DIMETHYL
415 0.13 e - JUNKNOWN
HC,  CH,
421 0.33 AL, C6H8 O 96 |FURAN, 3,4-DIMETHYL o
HsC. -
Z_OLCHS
426 0.56 A C6H8 O 96 {FURAN, 2,4-DIMETHYL
[ J
N

431 1.34 | 1750 C4 H4 N2 80 IPYRAZINE




1233 <0.05 6463 Cl10 H16 136 | SOPROPENYL)
2, 6- CCTADI ENE, 2, 6- 1293 <0.05 19412 C10 H18 138 DI METHYL, (2) 1453
0.03 ... . 148 UNKNOWN

( METHYLTHI O METHYL- [err] 1460 0.0356... C3 H8 S3 140
METHYL- DI SULFI DE 4- NETHYL- 4-
( METHYLTHI O - 2- 1483 <0.05 400 CraBi&£ QIS 146 PENTANONE
FURFURYL METHYL [err] 1650 <0.05 ... .C6 H3 OL S2 160 DI SULFI DE
The reference nunerals identifying ea&82 f the analyses are set forth
in the colum entitled "SCAN NO. ". The anal yses are set forth in the colum
entitled "AREA % . In each of Tables | and Il, the colum entitled
"CID'" is the code nunmber for the particular ingredient which is part of the
overal |l anal ysis. Referring to Figures 12-15, an aerosol spray can of
the type set forth in Figure 1 can be produced using the process and
apparatus as set—forth in Figures 12-15 and also as set forth in U S.
Letters Patent | RBAN 5ABE| 580 |[i ssued on January 24, 1995,| t he di scl osur ¢ of
whi ch is incor| %h‘,’ &8 dr ERMULA ok MW NAME STRUCTURE

/N

S

445 1.02 | 27541 Ce6HEO 94 |FURAN, 2-VINYL

461 ... 362 C5H8 O 84 |3-PENTEN-2-ONE

(@]
H.;c/\icﬂa
z

<
N
475 | #8.39 | 3799 C5HS5N 79 [PYRIDINE
479 1.82 84 JUNKNOWN
483 1.30 ... JUNKNOWN
S CH
487 264 | 7442 C2 HE 82 94 [DIMETHYL DISULFIDE
497 0.07 B «__{UNKNOWN
500 0.07 .. {UNKNOWN
512 # ... C7 H10 94 |HYDROCARBON

~
Iz
—

519 | #1.09 | 4612 C4H5N 67 |1H-PYRROLE

523 | o1 | .. w__|UNKNOWN
S
§20 | #021| A.. | C4H6S | 86 |DIHYDROTHIOPHENE
il
OXAZOLE, 4,5- CH,

530 # ... A C5 H7 NO 97 [DIMETHYL




64
our
whi ch aer osol

Thus,

nuner al
out si de the housi ng.

an aer osol

c

The ho

spray di spensing device useful
i nvention conprises an encl osure or
spray (coffee grinder gas
basis to an anbi ent atnosphere.
capabl e of sustaining pressures of between 40 and 2, 000 psig,

an 3Q

16 i,s nounted

in the practice of

can

n rel easabl e

housi ng havi ng a nozzl e t hrough
E is dispensed on an intermttent

ding contains an aerosol
reference
3016 of coffee grinder gas tdABLEi $fiensed to the environnent
The aer osol

relation to a sol enoid-activated val V& .uunﬁﬁlsn13018 (shown in Figures 12

and 13) fixedly nounted in the housing and operatively connected to the

nozzl e so that an aerosol

t he aerosol

di spense aer osol

spray of coffee grinder gas nmay be di spensed from
can through the nozzle.

The val ve nechani sm 3018 may have any
conveni ent structure which permts selective opening and closing to

spray of coffee grlnder gas fromthe can 3016 through the

nozzl e. The stptetyre—my—berthat—deseri-bedt—mU—S—Teriers Patent No.
3,666, 144, the¢ ﬁggcll‘_& ine chO FWHM&R i sMwncorpor,@,{nﬁd by 1 ef estfuesuier ei n,
but any ot her jconvegmrent—mechanT sty pejadopted.  1he |val ve nmechani sm
3018 may be controljl ed by a puitable|el ecironic control {panel "3Q@20 with an
on-of f switch [3021 {and powered by an|el eciri.c battery 3022. The contfol
panel 3020 may| contjrol tthe ffequency|of openra®icit:he Valke meckafitsm 3018
for dispensing egf flecognipdel ¢aw dz2hi owghiMeravueszer. &) and the length of{ tine
for which the Valrvgd nechani sm 3018 i §$ opeh for- such di spensing. S+ The
aerosol can 30[16 i§ nounted to the val ve pechani sm by a|two-#@ce adapter
3024, conprisiphg an uppér el ement 3026 snap-fit mountedlto tMNsAval ve
mechani sm 3018| and ja | oyer e|enent 3028 sHs@EXALPLENFuNnted to thg aeroso| can
3016, the upper_sad P [ e pheshy N9 26 93 n (PUIAETPIEL he| r ewe t-hreaded—
together. Wil theg uppgr el gnent 3026 is|illustrated as i
i ndi vi dual noupt ablle and dempunt abl e |el ement, such el ene
permanently affixed to qr may be partj of the val ve nechs As
may be seen in|Figure 13, theé u r el enef 6 IS proyi
internal flangg O3 U??sﬁ:‘.a 8-‘8? sH-fe ]'te?"g Hrentaryy-groove 3031
formed in the Vyal ve nechanlsw13018 tg nDuTt t he upper elenent/ to the
val ve nechani s 3018. .
S
571 | 048 C5HES 98 |THIOPHENE, 7-METHYL
o
577 | 058 | 10161 C5HBO 84 |CYCLOPENTANONE
DIHYDROFURAN, 2,5- | H\,C/[}-\O-!s
586 | 0.25 C6H100 98 {DIMETHYL
Bk
S
591 | 0.45 C5HBS 98 |THIOPHENE, ?-METHYL
METHYL ISOVALERATE i:f ﬁ !
(BUTANOIC ACID, 3- !
METHYL: METHYL HC o
593 | #.. | 1994 | C6H1202 | 116 |ESTER)




65 The | ower el ement 3028 has an external
a bul bous rim 3034 of the aerosol
screw threads 3036 while the | ower

has outer

can 3016.

groove 3032 which snap-fits over
The upper el enent 3026

el enent 3028 has inner nmating

screw t hreads 3038 which enable the el e®8nts 3026 and 3028 to be screw

t hreaded t oget

aer osol

her.

The aer osol
3018 by screwthreading the el enents
can 3016 rel ative to the val

AR

i sm 3018.

by rotatin
The snap-fit

can 3016 is mounted to the val ve nechani sm
3028 t oget her

g the

mountings of the elenments 3026 and 3@3Rtimuddie respective val ve mechani sm

3018 and aeros
rot ati onal
and aer osol

can,

ol

permtting the aerosol
screwthreadedly nmounted to the val ve mechani sm 3018.

can 3016 provides a structure which resists relative
novenent between the respective el enent and the val ve nechani sm
can 3016 to be readily

Thi s arrangenent

ensures proper alignment of the valve stem 3040 of the aerosol can 3016 and
its seat 3042 at the upstreamend of the valve nechanism-3018 .since
screw-t hr eaded SeAYad8FeNt ocicurs before the stem 3040 becones seat ed.
As al so seen, ‘ 1§D I FORMYLA | 1MW | he | T i ded
with an annul gr flange B056 mhich seats agai nst the underside af cihe fll ange
3052 of the uf i Nt 3026 when {he efl enents are fully schAe thre dedl y
assenbl ed (s€ 14) A pluralitly of discontinbouCpr gf r ust,ons
3058 is provid cylLindri¢al p #P&ﬁﬁn 60 of [the | ower el enent
3028 to snap i $ Fots—m—wt+—{t he
bul bous rimth G groove 3032 (as shamq%& \Ngbkes [13
and 14). ¢ P8 | S|ETHML@RORYI KETONEE Mai*h unted on the
aerosol can 3016%ando4 n enpty. ‘Accordinglyl the
| ower el enent |i s dinmensjoned] so that |the jassenbly i s unger tegns oo, and
resists relatijve rotatipnal jmovement [of theolowes gl ement Fo28 rel ativie to
t he aerosol c8ng@016g.07 | 4408 [ThEsHIZ OV S{geN ESISN@(Q@XN@@\IE@ di scont9 nuous
protrusions (TgyfT}B
FURAN, ?-(2- O
614 | 0.06 | A. C7H8 O 108 _|PROPENYL)
o}
2. Z s
METHYLTETRAHYDROF 0~
631/636| 1.81 | 4570 | C5H802 | 100 |URAN-3-ONE
O
2- z s
METHYLTETRAHYDROF o~ O
631/636] 1.40 | 4970 | C5H8O2 | 100 |URAN-3-ONE
642 | #0.43 110 |UNKNOWN -
CHy
Hsc%/
643 | #.. | 9463 | C6H1002 | 114 |3,4-HEXANEDIONE O
648 | 0.59 - 100 |UNKNOWN
659 | 0.15 110 _|UNKNOWN
0)
T\
674 | 076 | 457 CEHI N 95 |N-ETHYLPYRROLE ks




3058 rather than a single continuous flange,

66 for

however,

by permtting inward flexure of the | ower cylindrical
| ower el enent 3028. However, a continuo®9 protrusion may be used, if

desired. As in the case of the upper el enent 3026,

resi sted when the el ements 3026 and

permts
nore ready assenbly of the | ower elenent 3028 with the aerosol
portion 3060 of the

such a flexure is

In

can

Iassenbl ed toget her.
addition, the series of discontinuous,JyQhidgi ons 3058 enabl es the | ower
el enent 3028 to seat securely in the groove 3062, defined by the bul bous
head 3034 of the rimof the aerosol can 3016. As seen, particularly
in Figures 15 and 16, the thread 3036 provided on the upper el enent 3026
and the thread 3038 provided on the | ower el enent 3028, each is continuous

and of conplinentary chanfered shape, so as to be mating frominiti al

engagenent ang—-h+eughept—te—screw-assenbly—ofthe—Hpper—ant—towet—
el enents 3026 |SGANIABEA | ogetlher as the adr osol can 3016/ is moynted to |the
val ve el enent [3898lyP ¢ 5tGR {LoRORMULA L M, of + MAVE ok osol—cam 3010
The el ements 3026 and 3D28 dre convepi entfl y manuf acturefd by pgul di ng fjrom
suitable polyreric|matefial |as integfal €l enents. Fi durds 17A, |17B
and 17C al so g§how fhe functijon of an|aerdsol spray can pont aigFg cof flee
grinder gas far .51 aylnD &0t IQbbRb! Y oANGherivib@iuiihgtently, Uusing a
sol enoid val yeattacnegto[the spray Tan,. Aerosol spray can 3117
contai ning cofffee grinder ggs is attpched via cylinder B115 an@Q fittings
3114 to solengid valve B112 (having tpereon a spraying devicg 3113 or
intermttently spraying|the |coffee gfinder gas into the| &0 hefe. O
The el ectroni q esa ¢uki.ry LS Ishown in| detauHerTANBNEIUr e 1VC. The power slource
3126 i s used tjlozgroygn.zi he..sylst em. 110 |UNKNOWN s
W
716 | 0.23 112 |4-OCTENONE |
CH,
3
2,3,5-TRIMETHYL- HC™ o~ ~CH,
716 | #.. 110 {FURAN
723 | 0.03 UNKNOWN
733 | 1.02 UNKNOWN
HC O,
o,
BUTYRATE, METHYL 2- o
741 | 012 | 6799 | C5H1003 | 118 |HYDROXY -
SN
METHYL ETHYL HCT 8™ TCH;
746 | 032 | 1952 | C3H8S2 | 108 |DISULFIDE
o
FURAN, ?-(2- 9]
753 | 098 | A. C7HEO 108 |PROPENYL)
7 N\ cH,
o
' CH,
761 | 0.07 C7H100 | 110 |2-ISOPROPYL-FURAN



Light-em tting.di ode 3105 is interconnected with circuit 3104. The face of

the container containing the equi pnent

is indicated by reference nuneral

3127 and the orifice for the intermttent spraying on face 3127 is al so

shown by reference
orifice.

i ncl udes relay R3101,

light-emtting diod

nuner al

e 3105),

3113,

sprayif6® device 3113 bei ng behind the

67 The electronic circuitry

and rel ay R3

contact R3111, TABEBCITR3121 (coupled in series with
contact R3IQZ,.e@ntact R3112,

103.

The operation of the apparatus of Figures r7A, 17B and 17C is explained in

nore detail

on April 10, 1985 (

Jean-

Pi ere Rouault).

and 7 can be used in conjunction with electronic programcontrollers.

Thus,

i n European Published Patent Application No. 136, 383 published
The apparatus of Figures 6

t he apparatus of Figure 6 can be used in conjunction with electronic

program contro ich uses rketing input infornation fromsource
99a vi a a contysgaN liargAfleedi ng i nto tihe el ectroni c prognam cont roI | er L0Oa
and controllin Pus BORMULA ||sMWal od | NAMEG L o &
apparatus sho i nischeratic|di agram|Figufe 6 is al so shown schemat C
formin Figure| 18A |as agsociated with thejel ectronic praogr | ef
(comput er nmechpni sny . Mor ¢ 'speci fijcal | y, addition of |sol} nder pas
at | ocation 25 i &CQEELELEGdF %ggghiﬁgﬁt 5 9|.lTH)1L|+ ’ H%?&C nit rogen
purge through V’L‘d éiv St—varve—o3T ITquUN 8 I c vessel—27 pl E‘VImbl
cooled fromlo a;‘?? noésu is"'cgntréH—ed—t—%?’m%mpwﬁ..c 28¢- mc t m-,' at—wpi ch
the pressure vEe—g%I-—r—&:ea:’.'.cd at-t-eegt+oRTotr—s—econt+otHred—throtogh—coni r ol
line 51c, and [he tjine gf storage at Iocatlon 52 is control I'gd thrggugh
control line 2Rc. The sprayi pg of cofif ee er E
controlled t nt r ol l'ine 541, P"rﬁﬁi&ﬁﬁglnt rmttent
sprayi ng using cqyad 1 Obs M@/ €S 185 g‘n@ﬁ apparatus-of Fi gures
17A, 17B and 1 Wn T tNe apparatgs of |—| gures [Z, 13, 14 and 15.
Simlarly, the of Figure 7 jcan be used in
' i @\/OH
(0)
812_| 1.97 | 3616 | C5H602 98 |FURFURYL ALCOHOL
819 | 0.19 C7H8O 108 |[UNKNOWN
826 | <0.005 C7TH8O 108 |UNKNOWN
N CH,
H .
830 | #0.17 | A. CsHEN 95 |2,2-METHYL-PYRROLE
839 | <0.005 C8 H10 106 _[1,7-DIMETHYL-BENZENE
845 | 0.10 112 |UNKNOWN KETONE
BUTYROLACTONE, C}O
GAMMA- (FURAN-2(3H)- o
872 | 0.34 | 4057 | C4HeO2 86__|ONE, DIHYDRO)
L1,
886 | 0.07 C6H1003 | 130 |ACETOIN ACETATE ©
898 | 0.14 128 {UNKNOWN




conjunction wth electronic programcontroller
information from source 99b via contro

i nput

100b whi
| i nes fee

ch uses marketing
ding into the

el ectronic programcontroller and controlling the apparatus as illustrated

in Figure 7. Thus,

el ectronic programcontroller
More specifically,
13 is controlled through control
has attached thereto the manifold at
pressure vessel

68

vessel
f eeder

t he apparatus shown Bl schematic diagramin Figure 7 is
al so shown in schenatlc formin Figureag8B 35 associated with the

IS purged,

(conmputer—ectrani sm via contro

t he addi t gemtirfuedol i d gri nder gas at
line 13c.

After the
| ocations 1

i nes.
| ocati on
f eeder pressure
1 and 12, the open

optionally, with a nitrogen purge from

location 14 with the nitrogen flow ng through line 15 past valve 16. The

use of the opt
Al ternatively,

which is all oy

gas from | ocat
After the feed
warmto anbi ern
| ocati on 19 ai
of the spray d

The attachnent
thereof is cor
spray cans by
mani f ol d and f{
pressurized t(
is controlled
cont ai ni ng cof
ultimately def
| ocation 23 by

for storage al
sol enoi d val v

ional nitrogen purge is controlled through control |ine 14c.
schll'¥ AREA BE Cqh DbeTar redout—wrtT addi v onal _grinmder —gas
ﬁo.t D gyapaiistie A | Widdi N9 tARef Ul | RMDUgRyeFuRET | Nder
Ton I3. Tpis, {00 15 cpntroffed through control_ T1ne 134.
ler pressufe vgssel is sealed at |ocation (18 apf\peT¥hi:tted to
t temperature,| the evaguatgd and cool ed spray s from
e atfached thgreto at |ocatlion 21. The evpcua and cgoling
agy_atodoocatorgn ¥8HBS Comoi riehaede t hr ough control |ine 19c.
of [the ool gd spray tans | to the manifold and tim ng
trolled through controf line 2lc. The pressfiriygati gn off the
nmeang of ppenijng the val ves| between the spr ang the
he f eeder| pregsure vesgel URAMMETHANOIS pr py c8hs are ©
L_%ﬁh/_erp-“ﬁ.r 8&l1r|e COIHEPHP L NI2BNFARNATEANd 350 psig at locatign 22
throtigh cpntrdl line 2Rc. |[The sealing of ray cang
fee grinder ggs at el eyated pressure so that 4 CatTabd
ached and| rel gqased fr071th mani fold is cpntradl ediat
BRaps, of cgntrq%HEbge %& ﬁ&%%b ﬁphlng of the $pray {cans
U bu.wcqu 1TC oC, Cr iy T CTy Ul LILLLSA |||LtUT|Lly uallg
ps at |l ocation |24, is c3ntr | 1 ed through control/ﬂtﬁéH£4c.
947 | #0091 | 4931 | CBHS8N2 | 108 |{2,5-DIMETHYLPYRAZINE
' N
\.N )
956 | 0.21 | 8272 | Co6H8N2 | 108 [2-ETHYLPYRAZINE
' N_ _CH
X
X
N" TcH
963 | 0.13 | 6821 | CBHBN2 | 108 [2,3-DIMETHYLPYRAZINE
969 | 0.01 UNKNOWN
889 | 0.03 UNKNOWN
@M
3-HEXENE-2,5-DIONE, o e
1000 | 0.06 | 13434| C6HB8O2 | 112 |(B)
HEC, A
METHYL PROPYL s o
1016 | 002 | 6660 | C4H10S2 | 122 |DISULFIDE




* * * * * It will be understood that, while the
I nvention has been described in part by neans of the follow ng specific
exanpl e, reference should be had to theséappended clainms for a definition of

the scope of the invention. 69

EXAMPLE | PREPARATI ON OF COREEE, GRENDER GAS BY MEANS OF STEAM
DI STI LLATI ON OF COFFEE GROUNDS AND SUBSHZOERN COMVBI NATI ON W TH
CARBON DI OXI DE AND COCOLI NG Col coftianmedndes preground coffee from
prem um coffee is placed in a packed resin colum, 4" x 24" attached to a
cold water condenser and liquid nitrogen-cooled receiver. The amount of
coffee in the packing is 2,150 grans. H gh-pressure steamat a

tenperature of 220[err]C is passed through the colum at a rate of 0.1
cubic feet per second and at a pressure of 1.5 atnospheres yielding the

followi ng fraclLORNST areA raction L. 9]7 grans per mjnute for 6 m nutes:
58. 2 NO. %0rag®l | Ofgimura | mw fractigume2: 11]1 grssmectose ni hute
for 8 mnutes:[ ;59 Bos | .. 137 AIRNOWH 2 _ | fraction 3. 1If1.6
grans per m nu ITOTES: 92718 UNKNOWN grans totarl,

) 04 0135 . e © - !
fraction 4: 11 1;}045[ aghe HET_mmute 1 or @ao”‘UNkNGWN —.08. 4
granms total;

- e 0"
o
1062 | #0.15 | 6104 C6 Hs 02 110 |5-METHYLFURFURAL
1063 # ... 130 |UNKNOWN
/s\ Is\
He s oy

1087 | 0.08 1685 c2 HE S3 126 |[DIMETHYL TRISULFIDE

2-METHYL-2-(2- HJC/[}\/\ Yy

1103 | 0.03 C8H100 122 [PROPENYL)-FURAN
1111 | <0.008 - 130 JUNKNOQWN
1132 | 0.04 130 _|UNKNOWN

1158 | 0.34 | 2026 C7H803 140 |FURFURYL ACETATE

2.ETHYL-6-
1173 | 005 | 3756 | C7H1ON2 | 122 |METHYLPYRAZINE -

. FURFURYL METHYL o
1178 | 005 | 4425 | ceHsos | 128 |SULFIDE
1182 | 005 | .. | - .. . |UNKNOWN
I A
2-ETHYL-5-METHYL- NG
1189 | 0.01 | .. .. |pyrAzINE

1201 0.02 138 |{UNKNOWN




fraction 5: 11.5 grans per mnute for 8 m nutes: 92

grans total; and fraction 6: 11.7 grams per mnute for 8 m nutes:
93.6 grans total. The resulting product is analyzed
and the analysis is set forth in the f&#3%owing Table I11:
70 TABpEprE ik ### CHEM CAL | DENTI FI ED
1 2 3 4 5 6 7 conpostt .
< fractions collected during the steagbhiinuastess > 1-6 1 sul fur
di oxi de 0.61 1.25 1.24 2 acet al dehyde
0.31 ...... 0. 98 0.18 0.27 0.49 0.96 3 but ane
0.27 4 2- methyl-l-pro 0345 +Sopene
0.10 6 et hahGFAN | AREA - r 0.10 Q.11
7 acet one No. % | cib | FORMULA | mw 2 o NAME oSTRYCTURE 0 54
8 met hyl foln88%] <0.05 | .. G:02 0 - [UNENOWARA| dohydl Q{47
0.50 10 1, 3- pent apedi ope 0.46§%1
| sobut yral dehyde 0. 2b 5. JBMONENE (DIRENFBNE:D. 60 ... 0.62
12 = 3-butane dione ;’%Crh%?ixfﬂﬂ
di hydro-2-met hyl o 3( P 55 | saes || WRNNE] 136 |isoprapenyyy M %n 3.61 14
2- but enal 15 methyt—acegtate
0.26 0.04 1.01 0.21 0.58 0.j17 16 butana ' y
1.40 0.42 17 jnethyl ethyl gcetate 0.83 18 diacptyl: L tu,
0.44 0.5¢ 1.p4 0[94 [1.05 19 | pyriyyataekiess. |
0.61 20  2-bufa@ed | <0.05 | 19412 | cioHis | GedIDIMETHYL, @ MG e

1453 | 0.03 | .. 148 |UNKNOWN

(METHYLTHIOMETHYL- | %C’S\S/\S,O-g
1460 | 0.03 | .. C3H8S3 | 140 [METHYL-DISULFIDE

4-METHYL-- Hﬁj@(gjb-g

(METHYLTHIO)-2-
1483 | <0.05 | 400 | C7H140S | 146 IPENTANONE

FURFURYL METHYL 0
1650 | <0.05 { .. | C6HBO1S2| 160 |DISULFIDE

The reference numerals identifying each peak of the
analyses are set forth in the column entitled ™“SCAN NO.”.
The analyses are set forth in the column entitled “AREA %”.

In each of Tables I and 1II, the column entitled “CID” is
-the code number for the particular ingredient which is part

of the overall analysis.

Referring to Figures 12-15, an aerosol spray can of the
type set forth in Figure 1 can be produced using the process
and apparatus as set forth in Figures 12-15 and also as set
forth in U.S. Letters Patent No. 5,383,580 issued on January
24, 1995, the disclosure of which is incorporated by
reference herein.



21 2- but anone 0.19 0.64 0.82

1.35 22 acetic acid 2.54 1.24 3.45 3.82 3.99
23 hydr oxy- 2- but anone 0.29 24
3- net hyl - 2- but anone 64 0.13 25

2-met hyl but anal

2-met hyl furan Thus, an 6er;ffoé fBray dispensinglds‘éice usefu%' ?.ZA %g 23 27
met hyl but enolpractice of our invention comprises an enclosure or housipgo3 2g

(%- rzﬂz?t g)é| 1- pLQEh’:\il i?lg a nozzle throu@hOQIhZQh a@rdk}dir @pﬁta?Ut(adSlﬂfeeh grinder

et y cetat vl QI onat e
0.26 0. 6} glspe"&efs% an 1%"[1‘1 mﬁ&Fe‘},g g?%%ﬁ/aF%r de “E’ %Rk
3.11 1.62 12. moapsera 15Theg h®ising comt®@ins34n azrmhwarbmWﬂe of
2.05 2.29 12 . &44kthid®nd plestuBls of betwkdn320 afd @X)@IO Ps0§FL Béference

Zpentanone  cumsray 2018 or corfedgttider gas to be hsllngdafe nd?
-penten-3-ol environment outside the housipgig The 33r99@*0%?n223hﬁahéne

0.20 40 acetydun¥He@PifnNybleasable relation to a solenoid-activated valve 3. 62

8 gé 212' tﬁgha qt%ngng.lsm 3018 (shown in Figures 12 and 139 ?J.xe%]..}l?énozfgtedl

-hydroxy-2-propan§h% housifglnd operatively conn@c8gd4fo the3ngeaieanédi one

2668 3 that?.885 aeoddl Apraybbf Yéo &Rl 3tnder gas may be dispensed 4% 24
pent ano

2, 5-di net hyl %05% the aerosol can through the nozzlel 8T£P gagvi r& hOQll;JL 1;/1“ c

acid BB A®ay gdevej nany convenient strucgugze which permits

0.64 0.98 50 sel@&ﬁ)ﬁb %ﬁ@hﬁlcﬁ and closing to dispense aerosol spray of
0.56 51 2 52

1,3-b
pyrazi ne U}f%e grmder Ga§5f6°%f‘h6 o i—l&tbr%‘ﬂb% nozzle. f§83 53

i sobutyric aci.ﬁtructure may be that describg8 in U.S. Letters Patent No.

71 ) , 666,144, the dlsclosm@LEfJnl'l which 1is incorporated by
conti nued ### CHEM CﬁL | DE

N'g 1 2 . 4 5 6
7 conposi t reference herein, but any other coné’ePﬁ'SBfilB‘ﬁ ag&lspeg?gdbauri ng
t he steam ng padnpgssi. >The Iradve mechanism 3018 may be controlled by a

suitable electronic control panel 3020 with an on-off switch
3021 and powered by an electric battery 3022. The control
panel 3020 may control the frequency of opening of the valve
mechanism 3018 for dispensing coffee grinder gas through the
nozzle and the length of time for which the valve mechanism

3018 is open for such dispensing.

The aerosol can 3016 is mounted to the valve mechanism
by a two-piece adapter 3024, comprising an upper element 3026
snap-fit mounted to the valve mechanism 3018 and a lower
element 3028 snap-fit mounted to the aerosol can 3016, the
- upper and lower members 3026 and 3028 being screw-threaded
together. While the upper element 3026 is illustrated as comprising
an individual mountable and demountable element, such element may
be permanently affixed to or may be part of the valve mechanism 3018.

As may be seen in Figure 13, the upper element 3026 is
provided with an internal flange 3030 which snap-fits into a
complimentary groove 3031 formed in the valve mechanism 3018
to mount the upper element 3026 t':c; the valve mechanism 3018.



54 2-methyl crotonal dehyde 0.76

55 3- pent en- 2- one 0. 56 0.54 0.67
0.75 56 1- hydr oxy -2-butanone 0. 27
0.46 57 hexanal 65 1.14 0.16 0.17
0.14 58 ci s-3-hexenol 59 isobutyl acetate 8.18
2.01 Thed . 1¥wer6Q@leMbity| 302®Ph89ALA external groove 3032 wiRidhl 61
S?S}[ %Ll b?L?’;%l snap-fits over a bul&ogg rim §0_3:ll gg tl'U-z_ gfro%%l ca}opgga%_ﬁfs\z“ nyl

ket one 0.70 64 3- et hyl - 3- but en- 1- ol 0.69 65

2-net hyl - 2-but enal The upped. Qleren?®l 3d¥E ndd MBhEwd Gésdl f tHLeads 3036 0. 59
8 gé 68 gyglavgﬁ%?(gﬁ%? Olojw%r glégentp'___;g;s §x7as i%ﬁgrengarki%g()lscrﬁ?%ghr%@is
4,5-di methyl o02838| ghich engpleg thepzlements 3026 and 3028 to be scgewl 70

g, 5-?ihnFt 2%/I5 H;)x?zaé@ed together. ©®nd%erdsol %ali{etsmk-? Qshgl&ﬁﬂ%e?dom th7et2 t
- et nyl - = anon . e s _ . . u acel at e
0. 55 welb 8 ltanyen 3015, by pserpu-hreaging thi plohand; sbbe il
0.73 75 2,53828etagetirpdint siesmbing the adros@l can 3016 rgldtiverdo

VZTEESZW iSObUtYthetvgglsee mechanistO-33g.77 Thr bHEYLleAl CRBltings of the 1.85
. | sobut

115 79 5. hg)](.szﬁ%rhtes 3026 and 3028 gé the 7r%spective X'ra?%geh c%%nism 3018
0.25 80 3-herdn@exosol can 3016 prayifiés a structur@ 6Whidh 7gesistH2

0.4:1 I0. 72 .81re13tm.met'a%iaﬁm o fhent between the res&ezgiéeogléez%éz

ace ropl on . . e :

ot hyérop- ZPnEtél)}?- (t?ﬁ) valve r%%crhéxﬁxéﬁrg and aerosol can, permltﬁlng the

3.39 aerog:_]50:ar34§0_l_§9tth>y|bebmeﬂdaiﬂ.g screw-threadedly mounted to

0.42 85 2- Mgh8YkaDyd akddMinism 3018. This %rranfemené- %gsu?r)‘es’goﬁ:r?bﬂg: 3.12
ol e

0.87 86 3-he9tanon% —  3.05 8 -nmet hyl. t hi az
0.36 0. 47 SEYSPRE of the valve stem’ 30ugyofgghe|apiqRe can 3016 and

15.52 18.52 3. 1ts1se68B 8082 ag. 8hel@p8tidam)dendlof hbeamelve mechanism
0.79 90 2, 33bep} adih i QBBew-threaded engagement occurs Joe%gr% i%e sgtzem

0.88 2.38 91 -net hyl crotonate
2-met hyl phenof24l becomes seated. 2.72 93 3-methyl phenol
0.41 94 3-oct anone 0.32 95 2-met hyl pentenoate

0.46 96 3-net hylg2- I ta . . : 0.
0.50 97 isoagzl abxsgtg%%y satw, E’grtl%‘flé‘glg * Eloye 0%2 the loper, og

2-met hyl but yr PtSBehty 3928 is provided witpg amggnnujast flapget3@36 which
0. 95 ... seats (agélnst tHe 9¢hddrs8B8e of the flange 3052 of the upper

element 3026 when the elements are fully screw-threadedly
assembled (see Figure 14). A plurality of discontinuocus
protrusions 3058 is provided on a lower cylindrical portion
3060 of the lower element 3028 to snap into an undercut or
groove 3062 of the bulbous rim, with the bulbous rim then
being seated in the groove 3032 (as shown in Figures 13 and 14).

The lower element 3028 is intended to remain mounted on
the aerosol can 3016 and to be discarded therewith when
empty. Accordingly, the lower element is dimensioned so that
the assembly is under tension and resists relative rotational

movement of the lower element 3028 relative to the aerosol
can 3016.

The provision of a series of discontinuous protrusions
3058 rather than a single continuous flange, however, permits



100 ethyl isoval erate 0.60 101

2-cycl openen- 1, 4-di one 1.05 1.13 102
hexyl formate 0. 67 0.31 0. 87
103 2-propyl - 2- but enal 66 0.59 104 3-nethyl
hexanal more ready assemb_JL.y ff the lower eJZe t 30%82911tl]r0§he

2- (2-propenyl) %u
72 aerosol can by permitting gdnward flexure of the lower

conti nued #Hk1 inGHEM CAlork DIEINBOEOEDE the lowerlelemeht 3038. Hbweveb, 6

7 conmpos a continuous prot usion y be useé f{@C&éﬁl}_%dCOl h@ckﬁdtﬁw' ng
t he steam ng process > 5 106~ amyl "acet

4.67 2. Z%ase]_@-f tgemgpﬁ?xf ﬂlWa , such a flexure is resisted 0.89
1.31 108 hexenl the elements 3026 and 3028 aredAssédfiled,tdde¢peanediomne

037 G0 4 oulARess, wne sgriss of budgdeifiondllpedeheRlcaBOngoss

-2-one enables the lowgrgq_lemfg}g %Mpeagéqﬁ\gely in the groove ( gg
2.73 30622. defiddd by- bm@tmhnﬂzﬁeptemomu of the rim of the

0.53 115 is C 0.52 1.15

1.14 116 2- %equ%i & Sots.

1.37 117 sec. anyl acetate 4.20

6.18 118 3-net hyhs4séept ayaaf€cularly in Figures 15 and 16, the thread 0.75

119 3-nethyl 'fb‘s%e%‘i:fa‘@?é‘& on the Bp%%r eleme(sxth_é_ gnd the thQ‘eZQ 38?9

styrolene  —— " 0748 T 0.5509749 ...... ...
. y . 121 m;pw&plwi 9 thgt dower element 3928g each is continuouspyagg ofoo

furfuryl acet aioaxpllmentary chamferddldshape, so4@s to b% 013atﬂngﬁ2frc3123
2-formyl-1-met @i‘u&?[r rcx)gagenygng?aﬁd %hroughout tgi screw ? 8‘g’1bl}f|[‘ gg t% 40

2-acetyl furanttotes sHgagemgngand SHroughol
125 2, 3-di netqmerpy#@klh@ﬂer eler@EM:@ 3026 and 309244 togethep 3 Bhel 126

2, 5-di et hyl rb)érz%ébmecan 3016 is ‘hoddted - to- thd. ¥31lvd. 32emdnt/ 73018 68y 3. 57
127 2-ethyl ;%yta 1.14 0.92 0.85 128.

2-cycl ohexen- J.onal movement of the aerosol 033 _% prenyl acetate
0. 97 0.96 1.15

The elements 3026 and 3028 are conveniently manufactured

by moulding from suitable polymeric material as integral

elements.

Figures 17A, 17B and 17C also show the function of an
aerosol spray can containing coffee grinder gas for spraying
controllably: and intermittently; using a solenoid vwvalve
attached to the spray can. RAeroscl spray can 3117 containing
coffee grinder gas is attached via cylinder 3115 and fittings
3114 to solencid valve 3112 having thereon a spraying device
3113 for intermittently spraying the coffee grinder gas into
.the atomsphere.

The electronic circuitry is shown in detail in Figure
17C. The power source 3126 is used to power the system.
Light-emitting diode 3105 is interconnected with circuit
3104. The face of the container containing the equipment is
indicated by reference numeral 3127 and the orifice for the
intermittent spraying on face 3127 is also shown by reference
numeral 3113, spraying device 3113 being behind the orifice.



130 2, 5-di net hyl -3(2H)- f uranone

0.34 131 3-hexen-2,5-dione 0. 27 0.55 132
3- et hyl - 3- hexen- 2- one 0.52 0.63 133
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0.38 138 3- h@pﬁ)@'ﬂpneontact R3102, contact RI126 a;aégreﬁ-gi/Yﬁ:i?@ft at ene
e L0 R o O e rasus of Wil 1, 178 and e § 22

0.48 142 2, S%Qﬂ.an@ecth dme more detail in European Publishkd08Pafierd:
4- et hyl - 2-i sop| ZBQYJ:atlon No.P9¥e2B88 published on April 10, 13835 (Jean-

2

0.90 1.13 Zné 144 obutyl butyrate

0.21 145 5- nBtRYPE-BRYAREr a] 4.36 2.27 0.41 7.52 4.20 4.20

4.26 146 nethyl propyl butanoate 0.19

0.21 147 2-acetylrms MapBYtaddly 8B Figures 6 and 7 Bn?8e 148ea i

5- nonanone 0.29 149
2_nonanone conjunction with electronic program com;rollers. Thus, 1thep 150

styrenol 151 abparatuwehgpfle Figure 6 can be used. lim conjunction with

g gg igg gl T_é&?ﬁ{éf&ucsﬁkgﬁgﬁn controlpeéﬁgl%lch gliesoma%jkechgg input

5- et hyl - 2- t hi 6%?%1}/% gﬁom sogras; 99a 99a via a control line feeding into

73 . the electronic program €éBtiollller 100a and controlllng the
conti nued #Hppafdtit GAL JIDENTLELED 11 Figure JG Thus ? 6

7 conposi t fr actlons coI Btte durlng
the steam ng pFBE¥Rs in >schemgfic |diagran f §F9Vr¢ret6hyﬂssmlfﬁ%e shown in

2.71 schém&Bic form in Piddrel5@sA2- p§opisyvdiatdianwith the

1.10 electronic program controlPé195(computer mechanism) . More

specifically, addition of solid grinder gas at location 25 is
controlled through control 1line 25¢c. The nitrogen purge
through 1line 29 past valve 53 into pressure vessel 27
previously cooled -from location 26 is controlled through line
28c. The time at which the pressure vessel is sealed at
location 51 is controlled through control line 51c, and the
time of storage at location 52 is controlled through control
line 22¢c. The spraying of coffee grinder gas at location 54
is controlled through control line S4c, including
intermittent spraying using solenoid control valves as shown
in the apparatus of Figures 17a, 17B and 17C and shown in the
apparatus of Figures 12, 13, 14 and 15.

Similarly, the apparatus of Figure 7 can be used in
conjunction with electronic program controller 100b which
uses marketing input information from source S9b wvia control
lines feeding into the electronic program controller and
controlling the apparatus as illustrated in Fiqure 7. Thus,
the apparatus shown in schematic diagram in Figure 7 is also
shown in schematic form in Figure 18B as associated with the
electronic program controller (computer mechanism) via
control lines.



157 2-acetyl thiazole — ...... 158 2-nethyl -6-vinyl pyrazine

.26 0.31 0.54 159 neral?

.50 160 2-ethyl-5-nethyl pyrazine 0.81 2.07 0.76
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benzal déﬁf{fd %ﬁpﬁgl f“‘ﬂ?ea lql% y %lternatlvely, t&e .Purt_;_e_ f:ar_\_gi775 ZC{TEt y
n- et hyl - 2- acepy]: Wl} Gdgitional grinder gas whiklygs allowed S e@ag@ratzy

2, 3-di hydro bepebbtirtd adding the full amount of0.g32nder gas from loca@-:.?d%

furfuryl proplggat 35179
2, 6- di met hyl z‘r‘az?ll"lhels' too is controlled through control line 13c Zéf

li nal ool oxi deth81 fepder hpressureli vessall byrasebed at 1ocatlon 13066121182
2- met hoxy phenpérmltted to warm to amb:.ent tempQrarrk3 théd- RehBexved haRp!

1.57 1.20 184, d | r
0 13 185 o- acety th%‘glt%}y calt¥ @é& location 19 are attached thereto _a_t_ o

186 2, 2' -di fui%ah’é?t%&&e The evaguatiop 8pd coolingDofgtie Epray cans at

3.19 187 net hybe2eid of uir p@t eorlﬁl%ll(aw RUeb8gh control line 19c. The
nana

9..49__ 0.59 it‘é% “}’8%‘%89% RS Pootest niREAY cans to the qapifpdd and

terpi nol ene  timing thereof ls contFo%fed 9Phrdughalcookrol llne 21c The

eoleolojolololoNoNeNe)

0.74 0.59 prerlﬁ:a.zatlon 0£5%ne0 sﬁéaﬁlgéanz Bgt helanenzo tlhe
0.35 0. 22 valves %etw 15 tho 97 194 5-ne thyI acet :
t hi ophene eén the spray cans and_t_h_e_ manjfald and the feeder

6- net hyl - 3, 5- hepe3gHren-vesgeé whereby the spray.cans 486 pressurized to
2- hydr oxy- 3- megivédn pressur@@@@dvﬂ@ﬁyg@ psig and 350 pfég 3% l%ca_ltléan 22 0-19

197~ 5-acetyl - J.sfgcgn mit.l.eg through cpn 1 line 22c¢ The sea
acet ophenone pnoEe . Yigy %‘-(thﬁydr oxy

phenyl ) - SRR Mengecontaining coffee grinder gas at elevated pressure

...... 200 5-g@tinde %hé?eééﬂ bguﬁfﬂlmately detached and released from th8
...... 201 ethé/ Ty I&y roxy Q nzo % . 40

nifold is ‘con led at location 23 by means of control

line 23c. The detaching of the spray cans for storage and

subsequent use, either entirely or intermittently using

solenoid valves at location 24, is controlled through control
line 24c.

It will be understood that, while the invention has been
described in part by means of the following specific example,
reference should be had to the appended claims for a
definition of the scope of the invention.



202 1-(5-nmethyl-2-furanyl)-1 pr opanone 0.10

74 TABLE | | |

continued ###  CHEM CAL | DENTI FI ED 1 2 3 4 5

6 7  conposit 69 < fractionscol |l ected
during the steam ng process > 1-6 203 2-nonenal

0.57 0.72 0.69 0.69 0.96 exampte0@ 204 trans-2-caren-4-o0

0.54 205 4,6-dinethyl-2,7-nonadien ~ -5-0One

0.25 206 1-furfuryl p I 0. 42 1.14 0.84
0.59 207 mnethyl ac OF COFFEE GRINDER GAS BY MEANS

............ 208 STEAM [DISPTHIATIONf OF aCOFFEEC GROENDE AND SUBSEQUENT

...... 209 1- (2-fur f Wl RSN Srrrr 3 0 2k é nyl met hyl ) -

1 Hpyrrole > = urfuryl)

0. 82 0.90 0. 80 furan 212

3, 4-di hydro benzof ucélombian Andes preground coffee from premium &é8fe&-idydroxy

met hyl benzoa?{g:,[lﬁced in a packed resin column, 04"4A:'< 24" attaé:hgg ta ﬁ8601d214

2-i sobut yl pyrazi ne
0. 46 1“@263:1 @pdensgy) &b Lhguidy | niaioigeptegaled receiver.  The (.19
0.23 0. 84molinB 702 kB ffae t B BhREPLcking is 2,150 grams.
...... 217 robustone 0.31 0.29 0. 64
0.83 0.30 218 furfuryl pentanoate 0.35 0.33 0.24 0.31
0.47 0.83 0.28 218i9tr-nseeny¥e fihegn at a temperature (R R20JC1¥s passed
0.45 0.29 t:hroﬁngC):.I'J':EZG:olﬁ-nrl:)fhftnﬁI rhtd YF 0 1 cublc feet per second and
88’% ggé 2 rret gig'o%rg%%uﬁe %f qeghyalt?nggp er s ylePcY r)g trbe 1gofiow1ng
...... 224 5- FERRBIGRT, 7- dlnethyl benzof ur an

fraction 1: 9.7 grams per minute for 6 minutes: 58.2

grams total;

fraction 2: 11.1 grams per minute for 8 minutes: 88.8

grams total

fraction 3: 11.6 grams per minute for 8 minutes: 92.8
grams total;

fraction 4: 11.4 grams per minute for 6 minutes: 68.4
grams total;

fraction 5: 11.5 grams per minute for 8 minutes: 22
grams total; and '

fraction 6: 11.7 grams per minute for 8 minutes: 93.6
grams total.

The resulting product is analyzed and the analysis is
set forth in the following Table III:
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| iquid nitrogery soatdlete t he initial tenperatur224as - 140[ e@:3 CO.72 Dt
contai ner was <eal egthwhPmate peing fitP8Y with an aerosol spray valve.
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rel eased. 12 Thautdhe kB
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ed materi al

PRSI to +25[ er PFE and maintain
u{ ferpis of 5 days, 029" 858 0k {1
yze

was ang

substanti al | y i8entdingab-2tmetiyh®a@nal ysi s of the composite of Table 111,

supr a. Thi rt31/4da

15
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19
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25
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28
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yiganone

2-butenal

methy! acetate
butanal

methyl ethy! acetate
diacetyl
pyruvaldehyde
2-butanol
2-butanone

acetic acid
hydroxy-2-butanone
3-methyi-2-butanone
2-methyl butanal
2-methyl furan
methyl butenol
2-methyl-1-propanal
3-hydroxy butanol
ethyl acetate

methyl propionate
2-butenal
isovaleraldehyde
2-methyl butanal
B-hexen-2-one
2-pentanone
2-methyl-3-pentanone
1-penten-3-ol
3-hydroxy-2-butanone
acetyl propionyl
methanthiol
thiophene

1-hydroxy-2-propanone

2,3-pentanedione
butyl acetate
3-pentanone
2,5-dimethyl furan
2-ketobutyric acid
acetoin

propyl acetate
1,3-butane diol
pyrazine
isobutyric acid

0.26
1.40
0.83

0.09

0.27

0.21
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3.11
2.05

0.10

2.89
0.39

0.55

3.61

. 0.11
0.04 1.01 o0.21
0.42

0.44 0.56

0.18
2.54 1.24

0.19

0.08
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3.37
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2.29
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12.64 1.25
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1.04

0.64
3.45

1.00

4.15
4.54

. 0.60
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0.50
1.84

0.77
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2.31
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1.32
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0.98
0.56

0.17

1.35

0.23
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0.34
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, at +25[err]C for a
S@}.eé ed matggd al

and the anal ysis was



| ater an additional 40 grans of gas was rel eased and anal yzed. The
resulting analysis was substantially the sanme as the analysis of Table II1,
supr a. 76 WHAT | S CLAIMED | S: _

1. A process for aromatizing a speci il vol ume Vlerr] having an anbient

tenperature T1 which is in the range Mbout 20[err] C up to about
30[err]C and a pressure of P[err] whi t atnospheric pressure, zero

psig, with a stable coffee aroma conprdoskisuddie st eps of: _ (a)
provi ding a holl ow contai ner having an internal voi d vol ume V2
containing a nmass of coffee grinder gas Jerr], sai d
I nt ernal VOIi @  SHEMIOKE IDENIDEIED) ( { substantd al |y free o nobmeatl ar
oxygen at a pressure P2 in t Rducionysefiested fuddeihy gragisernces40 psi déup
to about 2,000 _psig at a tenperature T[err] of from about
20[err]Cup to about 40 err]C and equi pped wth sprayi ng nmeans
for spraying c F I‘;’P ton3{dayyde wi t hin the cont ai r)ser mtd’?ﬁ)l une
V[err], said gr 6nd _gsn g:; oputanoneda@S A err] having &%initi g 6yt
total ion 57 hexdndf onatogram profile [err};,apds éb)o ghgagi ng
said sprayl Ng nEBansisk3hdxandl specific vol une V[ err] wher eby said
pressuri zed corfiSai risbutylsacetate depressuri gesl boom P2 to a4msessure
Plerr] at | eastb0qg vinyl propionate 2.41 ,

61  acetyl butyryl 1.22 0.95

62  2-vinyl furan 0.36 0.67 .

63  methyl vinyl ketone 0.70

64  3-methyl-3-buten-1-ol 0.69

65 2-methyl-2-butenal 0.97 1.01 '

66  dimethyl disulfide 0.58 0.51 0.31 222 0.18 0.16 0.55

67 1-hexen-3-0l 0.35 ) '

68 cyclohexanol . 0.89

69  4,5-dimethyl oxazole 0.18 0.22 : 0.21

7Q 3,5-dimethyl oxazole 0.19

71 3-methyi-3-hexen-2-one

72 3-methyl-2(SH)-furanone .. 0.17

73  butyl acetate 0.55 245 1.03 0.87

74  2,3-hexane dione 0.73

75  2,5-dimethyl-3-pentanone 1.40 ) 1.15

76  methyl isobutyl ketone 0.13 .

77 -furfuryl aleohol 1.86 2.64 5.46 1.86:

78  isobutyraldehyde 1.15 :

79  2-hexanone 0.10 0.25

80 3-hexanone 0.54 0.67 074 0.52 0.44 0.72

81  3-methyl-2-pentanone 5.09 :

82  acetyl propionyl - 0.40 4.22

83 dihydro -2-methyl-(3H) :
furanone ) 3.39 - 5.50

84  ethyl butyrate . 0.42

85  2-methyl pyrazine . -4.99 3.30. 3.02 3.12 0.87

86 3-heptanone 3.05

87 -4-methyl thiazole 0.36 0.47 0.19 : 0.29

88 furfural 15.52 18.52 3.1 11.63 6.52 8.8 10.8 15.04

89 nonane 0.79

90  2,3-heptane dione 1.15 0.88 2.38

91 3-methyl crotonate 0.16 - )

92  2-methyl phenol L - 272

93  3-methyl! phenol 0.41

84  3-octanone 0.32 .

95 2-methyl pentenoate 0.46

96  3-methyl-2-butyl acetate 0.36 0.87 0.50

97 isoamyl acetate 0.95 3.70 0.52 1.74

98  2-methyl butyric acid 1.78

99  acetol acetate 095 ... 0.70 0.99 0.86

100 ethyl isovalerate . 0.60

101 2-cyclopenen-1,4-dione 1.05 1.13

102  hexyl formate 0.67 0.31 0.87

103  2-propyl-2-butenal 0.59

104  3-methyi hexanal ’ 1.20

‘108 2-(2-propenyl) furan 1.31 2.25



great as Plerr] and said volume V[err] is aromatized with a _

cof fee aroma having, at the instant of spraying, a . total ion
chromatogram profile [err], substantially o equivalent to [err].
2. The process of Claim1 conprising?e additional step (a'), carried

out inmedi ately subsequent to step (ai.Agﬂﬁ’p& gi ng storing the pressurized

container containing mass ({err] for of time [err] at the end of
whi ch period, the grinder gas hascoatite#dl iion chromatogram profile

[err], substantially equivalent to [err]. _
77 3. The process of Claim Jlswherein the step (b) is governed by

-

the al gorithm ## CRf¢AL DENTEERharein: ! 2 [etr]Ais & schl ed?valegmeon a
scal e gf zero up to 10, with <"f‘_’L°6°'""6'£e”|t°ﬁﬁ']"fgr1mé’ "BESEPVEl ue”of "Bof fee
aroma quality, — substantivity and strength inparted ta said vol une

Vierr]; Mos  dntyt hddeate/0i d vol une of the hqgld,ow cortgy ner;
107 3-methyl-4-heptanone 0.89 1.31
108 hexanol 0.42
109  2,3-heptanedione 0.37
110  4-octanone 1.05 1.33
111 2-heptanone 0.35 0.45 0.60 0.28 0.35 0.32 0.40
112  3,4-dimethyl-3-penten
-2-one : 0.91
113  isoamyl acetate 0.85 273 2.55
114  4-heptyl-2-heptanone 0.53

118 isovaleric acid 0.52 1.15 1.14
116 2-heptanal . 1.37
117  sec. amyl acetate . 4.20 6.18
118 3-methyl-4-heptanone . 0.75
119  3-methyl-4-pentanone .
120 styrolene 0.48 0.55 049 ... ...
121 furfuryl formate _ 5.09 . 250
122  furfuryl acetate 2.14 3.46 - 2.03 1.62
123  2-formyl-1-methyl pyrrole 1.87 1.83 1.56
124  2-acetyl furan 557 273 ... 234 112 1.23 240
125 2,3-dimethyl pyrazine 0.46 0.44° 0.34 0.21
126 2,5-dimethyl pyrazine 411 ... 313 132 177 1.88 357
127 2-ethyl pyrazine . 114 0.92 0.85 ...
128 . 2-cyclohexen-1-one 0.11
129 prenyl acetate . 0.97 096 1.15
130  2,5-dimethyl-3(2H)-
" furanone 0.34
131  3-hexen-2,5-dione 0.27 0.55
132 3-methyl-3-hexen-2-one - 0.52 : 0.63
133 2,6-dimethyl-3-heptanone 0.80
134  3-methyl-2-buten-1-of,
acetate ’ 1.02 1.07 0.43 0.77
135 3-hexen-2,5-dione 0.59
136 2-vinyl pyrazine 0.32 ... :
137  2-ethyl-5-methyl furan ' 0.38
138 3-heptanone 0.26
139 aliylacetate .. .
140  2-methyl-3-octanone 1.88 0.41 0.32 022 ... 0.49
141  acsetyl cyclohexene 0.25 0.48
;142 2,3-octane dione 1.08
143  4-methyl-2-isopropyl .
' pentanal 2.15 090 1.13 2.44
144  isobutyl butyrate . ) 0.21
145  5-methyl-2-furfural 436 227 041 752 420 4.20 4,26
146  methylpropyl butanoate 0.19 0.21
147  2-acetyl-5-methyl furan 0.48
148 5-nonanone 0.29
149  2-nonanone 1.02
150  styretot
151 benzaldehyde 2.15 2.44
152  dimethyl trisulfide 0.58 0.38 0.27 0.99 0.50
153  3,4-dimethyl phenol 0.27
154  S-methyl-2-thiomethyl furan 0.96




Is the first partial

time of the grinder gas within

const ant
ent hal py H;

tenperature T,
llti rrell;

[err] S

whi ch the grinder gas having a

V[err]; and

of Caim1l wherein step (b)
is first dimnished to
>Plerr];

Plerr]
Plerr]’
Plerr].

governed by the algo;f

[err]

wherein Plerr]’

H i s enthal py ofI3
I s repeat
Plerr]’

derivative of pressure

[err]

[err]
mass { err]

BLEdéIIan G

* < [ractions collected during the steaming process

ed Ie?st once,
on J.nu

and Plerr]""

hen Plerr]"
|s at

Wi th respect to
the void of the holl ow contai ner
constant vol ume V and const ant

is the tinme during

at

I's sprayed into vol une
4. The process

78,

wher eby pressure
is reduced to
| east as great as

155
156
157
158
159
160
161
162
163

164
165
166
167
168

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
5191
192
193
194
195

196

197
198
199

200
201
202

furfuryl methylt sulfide
2-propionyl! furan

2-acetyl thiazole
2-methyl-6-vinyl pyrazine
neral?

2-ethyl-5-methyl pyrazine
2-ethenyl-6-methyl pyrazme
limonene oxide
3,7-dimethyl-1,7-octadien-
3,6-diol

2-propyl pyrazine
2-acetyl thiazole .
terpendiol i
phenacetaldehyde
n-ethyl-2-pyrrole-
carboxajdehyde

limonene

acetophenone

furacrolein

terpinyl acetate

1-phenyt ethanone
4-methyl benzaldehyde
2-methyl benzaldehyde
n-methyl-2-acetyl pyrrole
2,3-dihydro benzofuran
furfuryl propionate
2,8-dimethyl pyrazine
linalool oxide
2-ethyl-3,5-dimethyl pyrazine
2-methoxy phenol-
4-methoxy phenol
2,3-diethyl pyrazine
2-acetyl thiophene
2,2'-difuryl methane
methyl-2-thiofuroate
oxindofe

nonanal .
methylthio formate
terpinolene

linalool

7-methyl benzofuran
S-methyl-2-acetyl thiophene
6-methyl-3,5-heptadien-2-one

2-hydroxy-3-methyl-
benzaldehyde
S-acetyl-2-furanmethanol
2-hydroxy acetophenone
n(4-hydroxy phenyi)-
acetamide
5-methyl-2-acetyl furan
ethyl-p-hydroxy benzoate
1-(5-methyl-2-furanyl)-1
propanone

1.10
0.26
0.50

0.25

3.47

0.37

0.74
0.35

2.71 1.28 0.50
0.95
0.31 0.54
0.81 2.07 0.76 0.45
0.40 0.65
] 0.92
0.0
0.17
0.17
0.32 _ 073 1.61 0.53
0.17 044 013 1.29 0.65
0.32
.0.49
0.16
0.43
0.58 0.32
e
. 027 ..
0.75 0.84 0.48
032
0.32
0.23
0.67 "
0.57
157 1.20
0.18
2.37 068 211 3.19
0.40 0.18
...... 059 1.99
0.44
0.59
0.59 0.72 . 059 0.61
0.22 029 0.5 097 021 0.15
0.19
0.25
027
o
0.10



wher ei n:
with "10"

[err]Alerr]
bei ng the best value of coffee aronma

substantivity and strength inparted to said

R is the

Kel vi n; wherein

is the first partial

to tine of the
cont ai ner at
and constant e

[err]

is sprayed into volune V[err] per

gas
gram nol e degree Kel vin;

Is a scaled value on a scale of zero up to 10,

quality,
vol unme V[err];

constant, 0.08206 74 ter-atnospheres per
V\,herel n T I's tenperature in degrees
\% I s vol unmerapher gpx t he synbol :

grinder gas [err

derivative of pressure

jcentinued; i hin the void of the hol |l ow

with respect

constant tenperature T, constant volume V

L 'I
Tl

W T AL, TOERIFRED
is the tinme during whi ch t he- g:rflaﬂdl%llegaaurh@hélsﬂﬁul@prﬁﬁss o enls
interm ttent spray;

4 L I SIB GVd‘CI CI ”om osit

wher ein n

Lo,

i's the nunber cbr
total anount of2

Sprays;

n--

effected and reps e&%l&ﬁ\e @AWY -nonadien

206
207
208
209
210

2171

212
213
214

215
216

237
238
239
240
241

242
243

-5-one
1-furfuryl pyrrole

- m-methyl acetophenone

o-methyl-2-furanyl acrolein
1-(2-furfuryl)pyrrole
1-(2-furanyimethyl)-
1H-pyrrole
2-(5'-methyl-2-furfuryl)
furan

3,4-dihydro benzofuran
2-hydroxy methyl benzoate
2-isobutyl-3-methoxy
pyrazine

methyl salicylate
a-terpineol

robustone

furfuryl pentanoate
2-phenyl furan

3-phenyl furan

1-naphthol

2,2"-methylene bis(5-methyl)

_furan
2-methoxy-4-ethyl phenol

S-methoxy-6,7-dimethyl
benzofuran
2,2'{oxybis(methylene)}
bis furan

1-methyl naphthalene
2-methyl naphthalene
p-viny! guaicol
2,4-decadienal
2-methoxy-4(1-propenyl)
phenol

3,7-dimethyl-2,4-
octadienal
2,2'methylene bis
(5-methyl)furan
c-fonone
3,5-octadien-2-one
damascenone
furfuryl-5-methyl-2-furyl
sulfide

1,6-dimethyl naphthalene
dodecanol

ionol

5-methyl-2-furfuryl mercaptan
methyl-2-methyl-1-(methyl thio)
disulfide
oxothionate-095
methyl-1-(methylthio)
-ethyl disulfide

0.50

0.82

0.34

0.31
0.35
0.13

d.llu VVIICI CIr Tl

erm et —S—t
M eh the t otPf’ 0-72- oagnﬁrﬁaeﬁ sprafgoi
tine as well as spr ngtlne

0.83

0.48
0.19

0.29

0.33

0.17

------
.......
-----

re
S

0.25
042 114 084 0.59
0.90 0.80
044
0.46 1.02 1.01 0.30
0.23 0.84 097
0.64 0.83 0.30
0.24 031 047 0.83 0.28
0.45 0.29 0.20
0.41 :
0.09
016
010 .
011
0.07 e
011 . 223 045 0.09
0.07 e 0.14
014 e 0.07



79 6. The process of Claim 3 governed by the additional algorithm
[err] wher ei n: [err] ‘represents the first partial derivative of
the scaled value of aroma, [err]A on a scale of zero up to 10 with "10"
being the best value of coffee aromdd quality, substantivity and
strength inparted to said volune V[err]; wherein Ris the gas constant,
0. 08206 Iiter-atnospheres per | e degr.ee Kelvin; wherein V.is volune in
liters: wherein thg ggéﬁgﬁ: ofnghe reé&ltlng composite o% ractions Pépr]
represents th&asi pdelsed twidh d82i faurams off pseissiurarhbt hdiesipect (“deyt i ne of
the grinder gagew ! hi nrHderaindigh Wigehed! QW qanlahnanegt £08s4,3pL .
tenperature T c‘?nistq:nt voJPgme V and const ant ent halgy H, wherein ferr] IS
"time" and whEPBRIHISY SPRPER U SUSTALBIRGRARSSUESS WP to 72, 00fh @sigecess of
d ai m 4 wher eChe t¢mntapnayiwas pransodlsedawsth enigjuddcoitroglehedo syitaty tHal ve.

initial temperature was -140°C. The container was sealed

while being fitted with an aerosol spray valve. The

container is then warmed to +25°C and maintained at +25°C for

a period of 5 days. At the end of 5 days, 30 grams of the

stored material was released. The released material was

analyzed and the analysis was substantially identical to the

analysis of the composite of Table III, supra. Thirty days

later an additional 40 grams of gas was released and

analyzed. The resulting analysis was substantially the same

as the analysis of Table III, supra.



8. The process of aim1l controlled by electronic programcontroller
9. The process of Claim4 controlled by electronic program

nmeans.

control |l er neans.
el ectroni c program controll er neans. 76

11. The process of Caim1l wherein the total ion chromatogramprofile
I's that _of Fisgure 8 and the total ion chromatogramprofile [err]
CLAL Z5fhe process of Claim1l wherein the total ion

[err]

that of Fi gurgHQ.

IT1

10. The process of Caim7 controlled by

chromatogram profile [err] is that of Figure 8 and the total ion

chromat ogr am pr of ii.e [cir ;éréc%sgh¥or0fa o{r}%gi%t%#)r]a hsgeciflg' vUiﬁmQrQﬁess of

Claim1 for aromat’izing

specrfic” vo vi ng an anbi ent

tenperature Theving amt atiessitr eelberdadurw th addicablie doef ftee aramwe of

consi sting essenti al
mass G of cof FERR#R
t enperature
Tlerr], said gg%%

i on chr oat ogram

t ot al

ee

{a)

(b)

2.

lé of ,the sequenti al
1§ erabbutWneh@ spAé£id | préssure,

steps of: a) _.praqv.
rZoggsupntq Hpout 30°C End saomr(fssHﬁgséf B3 whi
oma comprising the steps o

providing a -hollow container having an internal
void volu;ne V2 containing a mass of cc;ffee grindex
gas Go, said internal void volume being
substantially free of molecular oxygen at a
pressure P; in the range of from about 40 psig up
to about 2,000 psig at a temperature T; of from

about 20°C up to about 40°C and equipped with
spraying means for spraying contents contained

within the container into wvolume Vi, said grinder

gas Gp having an initial analytical total ion

chromatogram profile Ot3y; and

engaging said spraying means in said specific
volume V; whereby said pressurized container is
depressurized from P, to a pressure P3 at least as

great as P; and said volume V; is aromatized with a

coffee aroma having, at the instant of spraying, a

total ion chromatogram profile (g, substantially

.

equivalent to .

The process of Claim 1 comprising the additional

step (a'), carried out immediately subsequent to step (a)

comprising storing the pressurized container containing mass

Go for a period of time 95 at the end of which period, the

grinder

substantially equivalent to Q.

gas has a total ion chromatogram profile Oy,

[

W)

iding a
.cg

zero pSiPSt apth alal ysta9e t han
ee qgrinder gas. hav%.ng an initial analytical

80

'S



profile [err]; (b) providing a hollow contai ner capabl e of

sust ai ni ng a high internal pressure P2 and having an jnternal
voi d vol unme V2 equi pped with spraying neans for sprayi ng
contents contained within the container 77 into V[err] surrounding

t he container, said spraying means being so designed that the
difference in 3. Thenplratesesodf Claim gis whierhim the sserai®ér i#nd (ii)
gas evol vi ng ghegddte by0bhai NQJordbkhNg a spraying operation is
substantially zero; (c) cooling the internal void of the container to
a tenperature T[err] wherein T[err]<T[err]; and pur gi ng
nol ecul ar oxygen fro he i nner vql ’ f, d) -l acing said nass
G of solid phase cof?r’geé: Jri ﬁd%l’"ogéi -g;%—-)dafs- ws)%(ﬁﬁ( heTiJ@ ernal vol une
V2 of said hollow pressure cont i ner; 3t

81 (e) sealing said hollow pressure container &8t aining

said mass G (f) war nj_ng?tgz)gl?us eal ed hol | ow pressure contai ner
containing said mass Gto tenpefa T[@Tr] wherein

T[err]>T[err], thereby causing a pressure buildup within sai d

hol I ow pressupg . cont.ainer to a pressure P2,

AA is a scaled value on a scale of zero up to 10, with

“10” being the best value of coffee aroma quality,

substantivity and strength imparted to said volume Vjy;

v is the void volume of the hollow container;

QF—' is the first partial derivative of pressure
;'-e_ with respect to time of the grinder gas within
T the void of the hollow container at constant

)v) H

temperature T, constant volume V and constant

enthalpy H;

9 is “time”;

-

91 is the time during which the grinder gas having a

mass Gy is sprayed into volume V;; and

H  is enthalpy of grinder gas G.

4. The process of Claim 1 wherein step (b) is repeated

at least once, whereby pressure P, is first diminished to
P2'; and then P,' is reduced to P;'' wherein P2'>P,; and

P;'' is at least as great as Py.

S. The process of Claim 4 wherein the repeated steps

(b) are governed by the algorithm:
TR O




with P2 being in the range of from about 40 psig up t o about

2,000 psig; (g) storing the pressurized contai ner containing nass
G for a period of tine [err], at the end of which period, the
grinder gas has an analytical total ion78 chromat ogram profile
[err] substantially equival ent to [err]; and (h) engagi ng
sai d sprayi ng neans in said specific vol unme V[err] whereby said
pressurized contai ner deprqﬁsurlzed fromP[err] to a pressure
at | east as great [err] volune | s aromati zed
wth cof f ﬁumm ?%x} ! ; wherein step
(h) is governed by th [e r mher A>3 [err]Ais a
scal ed value on a scale offiero up to 30"/ being t he
best value of coffee aroma quality, substantrvrty and strength
I nparted to said volunme V[err]; s the void volune of the holl ow
cont ai ner; — 0. éo¥/f}

wherein:

AAM is a scaled value on a scale of zero up to 10,

with “10” being the best value of coffee aroma
quality, substantivity and strength imparted to said

volume Vj;

R is the gas constant, 0.08206 liter-atmospheres

per gram mole degree Kelvin; wherein

T is temperature in degrees Kelvin; wherein
v is volume; wherein the symbol:
QF is the first partial derivative of pressure
*i; with respect to time of the grinder gas
T.V.H within the void of the hollow container at
] b
constant temperature T, constant volume V
and constant enthalpy H; wherein
9 is “time”; wherein

91 is the time during which the grinder gas having a mass Gy

is sprayed into volume Vi per intermittent spray:; wherein

n is the number of intermittent sprays; and wherein

9'1- is the total amount of time over which the total

number of sprays is effected and represents down

time as well as spraying time. —_—

AR O 0



82 Is the first partial derivative of pressure

Wth respect to tine of the grinder gas within [err] the void of
t he hol | ow cont ai ner at constant tenperature T, constant
vol ume V and const ant ent 7@ py H [err] is "tine";
01 represents the tine during which the grinder gas havi ng a
mass Jerr] is spréyed Thet proecgamewiV[Caeip; 3agdverned Wy thes adhddtienadal py of
grinder gas Galgorithm®? 1S the gas constant in units of |iter-atnospheres
per nol e degree Kel vin; an S pressure in units of atnospheres.
15. The process of d ai r_elgént 4—55 reést;le at (| east once,
wher eby t he pressure P2 |s r/s | ‘f%, ang-0B&F P2 is
reduced to P[err]"''; whe e|n RHerr] ! >P[err and Plerr]" TYHd at |east as
great as pressure P[ err]. 16. The process of Caim15 wherein the
repeated steps (h) are governed by the algorithm [err]

wherein: é [A-IQK

36

LI
represents the first partial derivative ;of the scaled value

of aroma, AA on a scale of zero up to 10 with “10” being the
best value of coffee aroma quélity, substantivity and
strength imparted to said volume V;; wherein R is the gas
constant, 0.08206 liter-atmospheres per mole degree Kelvin;

wherein V is volume in liters; wherein the symbol:

@f_
o€ T,V,H

represents the first partial derivative of pressure with
respect to time of the grinder gas within the void of the

hollow container at constant temperature T, constant volume

V and constant enthalpy H; wherein 0 is “time” and wherein P

is “pressure” in atmospheres.

7. The process of Claim 4 wherein the spraying means
is a solenoid-controlled spray valve.

8. The process of Claim 1 controlled by electronic
program controller means.

9. The process of Claim 4 controlled by electronic

program controller means.

10. The process of Claim 7 controlled by electronic

program controller means. -_—

A



wher ei n: [err]Alerr] is a scaled value on a scale of zero up to 10,
with "10" being the best val ue of coffee aroma quality,
substantivity and strength inparted to said vol unme V[err] during
the total of all of the inter®ttent sprays as well as during the
" down ti ﬂ’ger;ﬂ:‘o@:es laim 1 wherein the total &®n n
represents the nunber |ntern1ttent sprays per f ornmed;
wher ei n chﬁmdtoqrameprdfﬂﬂét&itiﬁeﬂMaMEonFignrh Bnarsd rihtet satakproay;
[err] is the total time of the intermttent sprays and t he
down tinme bet wReshadRafl pida llenbiyy Akt t1d4¥ of Figure 9.Sprays; [err]
Is "tinme"; wherein R Is the gas constant in units of

| iter-atnospheres per gram nol e degree Kel vin; wherein T

is tenperature in gegregs okkBs . ANdcYel ehn wherein the totali Sidnhe

first partial derivative of pressure " With respect to

of
at

t he

time

gri nderomajpgram p¥afile s isyithaknof hEiguagieds oand Haeh&PEdW i@8nt ai ner

.

chromatogram profile gy is that of Figure 10.

13.

The process of Claim 1 for aromatizing a specific

volume Vi having an ambient temperature T; and pressure P

with a stable coffee aroma consisting essentially of the

sequential steps of:

{a)

(b)

(c)

(d)

providing a mass G of coffee grinder gas in the
solid phase at temperature To where Tp 1is
substantially less than T,, said coffee grinder gas
having an initial analytical total ion chromatogram

profile Oy

providing a hollow container capable of sustaining
a high internal pressure P, and having an internal
void volume V. equipped with spraying means for
spraying contents contained within the container
into Vi surrounding the container, said spraying

means being so designed that the difference in
enthalpies of (i) gas within the container and (ii)
gas evolving from the container during a spraying

operation is substantially zero;

cooling the internal void of the container to a
temperature T, wherein T.<To; and purging

molecular oxygen from the inner void thereof:

placing said mass G of solid phase coffee grinder

gas within the internal volume V; of said hollow

pressure container;

A



constant tenperature T, constant volune V and const ant
ent hal py H. 17. The process of Caim 14 governed by the additional
algorithm [err] wher ei n: represents the first partial
derivative of the scaled value of aron®1[err]A on a scale of zero up to
10 with "10" being the best value of coffee aroma quality, substantivity

and strength inpart@g tgesBiny RidMBoYL&H M brediflcCiddnRak Seit h@qxgt?a%.ning _
84 constant, 0.08206 |iter-atnmspheres per nole degree Kelvin; wherein V
is volume in liters; whd?¥d PasEeSsynbol : [-err] represents the first
partial derivative of pressure with respect to tine of the grinder gas

within the void of the .
(f)~ warming the thus-sealed hollow pressure container

containing said mass G to temperature Ty wherein
Ty2T;, thereby causing a pressure buildup within
said hollow pressure container to a pressure P,

with P, béing in the range of from about 40 psig up

to about 2,000 psig;

(g) storing the pressurized container containing.mass
G for a period of time Og, at the end of which
period, the grinder gas has an analytical .total ion

chromatogram profile Qg substantially equivalent

to ai; and

(h) engaging said spraying means in said specific
volume V; whereby said pressurized container is
depressurized from P, to a pressure at least as

great as P; and said volume V; is aromatized with

coffee aroma.

14. The process of Claim 13 wherein step (h}) is
governed by the algorithm:
0 oy -
AR = ¥-gx/o€f [__. AP
| Le (093] [
T,V,H '

)./ . B

TOCOTLG |

AA is a scaled value on a scale of zero up to 10, with

wherein:

"10” being the best value of coffee aroma quality,

substantivity and strength imparted to said volume Vi;

v is the void volume of the hollow container;



hol | ow contai ner at constant tenperature T, constant volune V and constant
ent hal py H wherein [err] is "tine" and wherein P is "pressure" in

at nospheres. 18. The process of Claim 13 wherein the total ion
chromatogram profile [err] is that of Fi8&re 8 and the total ion
chromatogram profile of [err] is that of Figure 9. 19. The process

of daim1l3 Weraﬁ; he oxyges ikRepyigetl paptidlhedexivazinmer ofoiptesisthe a

substance sel e romthe gr.o I ST of -1 i,quid ;i o%;sanlgg-,l,i qui d
carbon di oxi de\ Je- 20. ﬁ'%{eh %%ggggg ‘Es)% %ﬂgi I?ﬁflg%mﬁg%g?%tt e tottaf'ti on
chromat ogr am profi l'eT[¥rid] FBet Wekd (If fhguheldownoRtRingdt A jHRstan

chromatogram profile of [ergipberathat 9f Ebdba@tlOolume V ald cBastphroCcess
of Claim 13 controlled by electronic programcontroller neans. 22.

The process of O aim 15 conerthdley By el ectronic program controller neans.
23. The process of Claim 15 wherein the spraying neans is a

sol enoi d-control | eé spray val ve. 24. The process of Caim?23

control l ed by el ecVroniis ptéBeam control | er means.

61 represents the time during which the grinder gas

having a mass Gy is sprayed into volume V3; and

H is the enthalpy of grinder gas G;

R is the gas constant in units of liter-atmospheres

per mole degree Kelvin; and

P is pressure in units of atmospheres.

15. The process of Claim 13 wherein step (h) 1is

repeated at least once, whereby the pressure P; is first
diminished to P,'; and then P,' is reduced to P2''; wherein

P.'>P; and P,'' is at least as great as pressure P;.

16. The process of Claim 15 wherein the repeated steps
(h) are governed by the algorithm:

N 2. o -
4= 2 e [ [dtasf)
e 0 & Y4

~ 0-6o7/ 0.

wherein:

AAM is a scaled value on a scale of zero up to 10,

with “10” being the best value of coffee aroma
quality, substantivity and strength imparted to said
volume V; during the total of all of the

intermittent sprays as well as during the “down

) A

time”; wherein




85 _ 25. The process of Claim1l for aromati zing a specific volune
V[err] having an anbient tenperature T[err] and pressure P[err] wth stable
cof fee aroma consisting essentially of the sequential steps of: (a)
providing a mass G of coffee grinder ga€3in the solid phase at
tenperature T[err] where T[err] is substantially | ess than
Tlerr], said coffqg Ori Rdgfedldts the numbdaVi 88 aihtdimit8bnanaspdaysal

total ion chronmatogram profile [err]; (b) providing a
first holl ow contai ner papfdimedefwherein sustai ning a high internal
pressure P2 and having an internal void volune V2 and havi ng
attachnment neans associ ated therewith for attachnent to nmanifold
means wherein P2 i1 subserrrsentsythe dumer of hearip[idteFmittent SPFRY nrovi di ng
said mani fold neans (i) having attachnment means for attaching said
mani fold neans to said first hollow container and (ii) having
attached Operetie anautdtizll itdinkyodf tisecimokdniltk ent coptaisnams,

each capabl e of sustaining a high internal pressure i P3, each
havi ng an internal vol utbevdownngimechetween each egfii fped iREEFSHIeRAF ng
means for spraying cont @ptsys; contai ned within each of said holl ow
cont ai ners into a volunme V[err] surrounding each of said second
contai ners, said spraying neans being so designed - that the

di fference in ent &l pi edsottine’;gabereirhi n t he second cont ai ner
and (ii) gas evolving fromthe second contai ner during a spraying
operation is substantially zero wherein Plerr]>P[err]>P[err];

(d) seal ably attadRi ng tisethanjdslcdngbants iro unigsf pf stiter-atmosphgngsow

cont ai ner; . )
per gram mole degree Kelvin; wherein

T is temperature in degrees Kelvin; and wherein
QF is the first partial derivative of pressure
; o with respect to time of the grinder gas

S T,v,H within the void of the hollow container at

constant temperature T, constant volume v

and constant enthalpy H. -

17. The procéss of Claim 14 .governed by the additional

algorithm:
> R | - [ P\
( 3o = 2.8 ¥lp™2 [_r?_;_(v-i-Dos)(-g_'é‘) _X_ogo;/
WV H AN
wherein: A [A;QK T

> | T ) 0 o

TV, ¢
represents the first partial derivative of the scaled value

of aroma, AA on a scale of zero up to 10 with *“10” being the
best wvalue of coffee aroma quality, substantivity and

strength imparted to said volume Vi; wherein R is the gas



(e) cooling the internal void of said first holl ow container to a

tenperature T[err] wherein T[err]<T[err]; and pur gi ng oxygen from
the inner void thereof; 86 (f) placing
said mass G of solid phase coffee grind&4 gas within the internal

vol une V2 of said first hol | ow container; (g) isolatably sealing said
first hollow container containing said nmass G (h) warm ng the

t hus-i sol at abFynstagited OhQBZQﬁv Ilitﬁrt-atmosnimmai per woh¢ adegrre deeldimass G to
tenperature T{,@ din v V\@ﬂﬂe l;[[%rtre}g léé%eln REL eRMedyYsSi Ng a pressure
Sal

bui | dup In sal oW VOi Irst container to a
pressure P[err], with Plerr] being |n the range of from about 700 psig
up to about 2,000 psig; (i) purgi @xygen fromthe inner voids of each of
sai d second hol | ow cont ai ners; Sﬁd- educi ng the internal pressure
of the inner voids of each of sai d containers to a pressure
Plerr] wherein Plerr]<P[err]; (1) cal]'angJat | east a portion fG of said
mass Gto flow fromsaid first container into at | east one of sai d
second contaipers there causing a sure, . buildup within said at

| east one of ﬁ‘?ereﬁc?fl?%w%e a%}’ S4s Pc?r‘% ?d J§§&3ﬁ'&“€ﬁ)n?g REFSSEL® a¥pFBssure
P3 wi t h PSsRssitndgof tdmeabfuthd0gpindpripgaso wlkbin 356 void psi gheherein

f<l and is tf}e MRSSohtaeld: L0 ceBstant temperature T, constant volume

V and constant enthalpy H; wherein 6 is “time” and wherein P

is “pressure” in atmospheres.
18. The process of Claim 13 wherein the total ion
chromatogram profile @j is that of Figure 8 and the total ion

chromatogram profile of Qg is that of Figure 9.

19. The process of Claim 13 werein the oxygen is purged
from the container void with a substance selected from the
group consisting of 1liquid nitrogen and liquid carbon
dioxide.

20. The process of Claim 13 wherein the total ion

chromatogram profile ¢ is that of Figure 8 and the total ion

chromatogram profile of Qg is that of Figure 10.

21. The process of Claim 13 controlled by electronic
program controller means.

22. The process of Claim 15 controlled by electronic
program controller means.

23. The process of Claim 15 wherein the spraying means
is a solenoid-controlled spray valve.

24. The process of Claim 23 controlled by electronic
program controller means. T

A O 0 o



noved from

said first container to at |east one of  said second

containers; and the anount of coffee grinder gas in sa
of said second containers is:

wherein Nis the nunber of second contai8Brs into whi ¢
grinder gas is placed,; (k) seal ably detaching said at le
second containers fromsaid nmani fold neans whereby the
87 _ _ presxiuv e Tak phecdssnef Ceafimof Sat das@exvidihg
contal ner |

. Vo
sai d second con

[err]

AT o, i 0

I ner

id at | east one
[err]

h the coffee

ast one of said

| bowpecific

d at Iea;ﬁ one of
pressure 1

with fgirabdeperdfifideofatomme keonsistiatg t kesemciadflywho€h tie ch

period, the grbfskéiti@asseopy dghed within the void
container has a total ion chromatogram profile [

subst anti al

ly equivalent to [err]; and (m engagi ng

of the second
err]
sai d spraying

nmeans on said at |@astpeoeiding a masel Gabfl seconyl gonidRNgas Whermly said
at | east one of said second containers is depress

to a pPesdurRhage | @é&st taapgratdreas N ervergnd Bai d-s

Plerr]

substantially less than T;, said coffee

having an initial analytical total ion

profile ay;

(b) providing a first hollow container

urized from

grinder gas

chromatogram

capable of

sustaining a high internal pressure P, and having an

internal void volume V; and having attachment means

associated therewith for attachment to manifold

means wherein P, is éubstantially greater than Py;

(c} providing said manifold means (i) having attachment

means for attaching said manifold means to said

first hollow container and (ii) having attached

thereto a multiplicity of second hollow

containers,

each capable of sustaining a high internal pressure

P3, each having an internal volume V3; and each

equipped with spraying means for spraying contents

contained within each of said hollow

containers

into a volume V3 surrounding each of said second

containers, said spraying means being' so designed

that the difference in enthalpies of (i)

gas within

the second container and (ii) gas evolving from the

second container during a spraying operation is

substantially zero wherein P,>P3>P;y;

(d) sealably attaching the manifold means to the first

hollow container;

(e) cooling the internal void of said first hollow

container to a temperature T, wherein

T.<Ty:; and

purging oxygen from the inner void thereof;

* [4 L M ] *



volume V[err] is aromatized with coffee aroma. 26. The process of
Claim25 wherein the step (n) is governed by the algorithm [err]

wher ei n: [err]Ais a scaled value on a scale of zero up to 10, with
"10" being the best value of coffee arof quality, substantivity
and strength inparted to said volune V[err]; V is the void vol une
of the holl ow cont ai ner; [err] Is the first partial derivative of

ith t {. d th
pressure w (£, pLaciss®IREE n nd aqufeogohfae pBhEDdes £ 85 am&w e

void of the holl ow alner cons nper at ar e
constant volune V and @mﬂSWHmnnenmhahpyeHnal volume V2 of said flrst

88 [err] "tine; [err] represents the tinme during

whi ch the grinder gas o holidw tontaﬁﬂﬁﬁ’ng a mass Jerr] is sprayed into
vol ume V[err]; anq

isolatably sealing said first hollow container

containing said mass G;

(h) warming the thus-isolatably sealed hollow first

container containing said mass G to temperature Ty

wherein Ty2T,, thereby causing a pressure buildup
within said hollow void of said first container to
a pressure P;, with P, being in the range of from

about 700 psig up to about 2,000 psig:

(i) purging oxygen from the inner voids of each of said
second hollow containers; and reducing the internal

pressure of the inner voids of each of said hollow

containers to a pressure P4 wherein Py<Pjy;

(j) causing at least a portion £G of said mass G to
flow from said first container into at least one of
said second containers thereby causing a pressure
buildup within said at least one  of the holloQ

voids of said second containers to a pressure Pj
with P3 being from about 40.p§ig up to about 350
psig wherein £<1 and is the mass fraction of G

moved from said first container to at ‘least one of
said second containers; and the amount of coffee
grinder gas in said at least one of said second

£8 ) R

N

containers is:

wherein N is the number of second containers into

which the coffee grinder gas is placed;

(k) sealably detaching said at least one of said second
containers from said manifold means whereby the



H I's the enthal py of grinder gas G R I's the gas constant in

units of liter-atnospheres _ per nol e degree Kelvin; and P
is pressure in units of atnobspheres. 27. The process of Cdaim

25 wherein step (m is repeated at IBFast once for at |east one of said
second containers whereby pressure P3 is first dimnished to Plerr]'; and
then Plerr]' is reduced to Plerr]'' wherein Plerr]'>P[err] and P[err]'" is

at |l east as great as Rressire of the ZhnetheopHoo€ssadll Skaoma 2Holdsy ei n t he

repeated steps (n) are verned _by_ fhe.algorithm .

[err] wher ei n: c°ﬁ‘c')ame[re|"F]%\TJ«‘:\nrq:l’a]mfe 3t sag’glu«gdp%'al ue on a scal e of
zero up to 10, with "10" being the best val ue of coffee aroma
qual ity, substant(Mitptanthsiseddget Jegssr orel 9 sedddsecond containems une
Vierr]; R | gontdhingamas€onstant, 0.08206 Iliter-atnospheres
per gram nol e degree Kel vin; wherein T I's tenperature in degrees
Kel vi n; wherein fG

N

for a period of time 93, at the end of which which

period, the grinder gas contained within the wvoid
of the second container has a total ion chromatogram

profile Qg substantially equivalent to @;; and

(m) engaging said spraying means on said at least one

of said second containers whereby said at least one
of said second containers is depressurized from P3
to a pressure at least as great as P; and said

volume Vi is aromatized with coffee aroma.

26. The process of Claim 25 wherein the step (m) is

r

governed by the algorithm:

G
AR = 7, ' 46
??xlo—ai‘ ['E'-F— (v+ 0.5)@_’3 ]a@
T.YH

ij

I

AA is a scaled value on a scale of zero up to 10, with

- 0407/ @

wherein:

"“10” being the best value of coffee aroma quality,
substantivity and strength imparted to said volume Vjy;
Vv is the void volume of the hollow container;
respect to time of the grinder gas within the

QF) is the first partial derivative of pressure with
T,V,H

VY, void of the hollow container at constant temperature

T, co.nstant volume V and constant enthalpy H;



89 Vv I's volune; wherein the synbol: Is the

first partial derivative of pressure wth respect to tine of the
grinder gas [err] within the void of the hollow container at
constant tenperature T, constant vol une 88 and const ant
ent hal py H, wherein [err] Is "time"; wherein [err] S
the time during which the grinder gas having a nass Jerr] S
sprayed into vol ur@® V[ esr¥time;i nternmittent spray; wherein n S
the nunber of intermttent sprays; and wherein [err] is the
total anmount of time over which the total’ - nunber of sprays is
ef fected and repr nt 5%&@; P o ¥ g =0 P& 2V tdaae.

29. The process os; a?%126 ggSeFﬁgdt ?etHg?éﬂiiyﬁ%%hﬁég%géﬁ?ﬁﬁﬁ% glarsre[err]

having a mass G; is sprayéd into volume V;; and

H is the enthalpy of grinder gas G;

R is the gas constant in units of liter-atmospheres

per mole degree Kelvin; and

P is pressure in units of atmospheres.

27. The process of Claim 25 wherein step (m) is
repeated at least once for at least one of said second

containers whereby pressure P3 is first diminished to P3':;
and then P3' is reduced to P3'' wherein P3'>P; and P3'' is

at least as great as Pj.

28. The process of Claim 27 wherein the repeated steps

{(m) are governed by the algorithm:

!

&
n ,
AR, = ;%9 10" [%(w 0. 5)(.3_’;)

Tosorio. ) O AR

'AAM is a scaled value on a scale of zero up to 10,

wherein:

with "“10” being the best value of coffee aroma
quality, substantivity and strength imparted to said

volume Vy;

R is the gas constant, 0.08206 liter-atmospheres

per gram mole degree Kelvin; wherein

T is temperature in degrees Kelvin; wherein



wher ei n: [err] represents the first partial derivative of the
scaled value of aroma, [err]A on a scale of zero up to 10 with "10" being
t he best value of coffee aroma quality, substantivity and strength inparted
to said volune V[err]; wherein Ris the 88s constant, 0.08206

l'i ter-atnmospheres per nole degree Kelvin; wherein Vis volune in liters;
wherei n the synbol : 90

[err] represent § the {irediuRat tiilredar tiya@tdyi®o®t pressure with respect to
time of the grinder gas within.the void of the hollow container at constant

tenperature T, constant volune V and constant enthalpy H, wherein [err] is
"time" and wh gifﬁ P is "phlessheefitst apanidphedesivative of3PreFRUIProcess
of Claim?25 erer ) at | eastyi@ne RfspbhBe Hr ayinl) BBANheAS§OLhRIredguéth said

second cont ai ngPL s a s | enoid: controlled spr val.ve. ,_31. _The
process of Claim 25$4rc'dlmj ol Iwéégb? @Feec‘f?’b i Pp‘%gegrté%\ié’&'ntcrogltfé?e?reaa%s.
constant temperature T, constant volume V

and constant enthalpy H; wherein
0 is “time”; wherein

91 is the time during which the grinder gas having a mass G

is sprayed into volume V; per intermittent spray; wherein

n is the number of intermittent sprays; and wherein

GT is the total amount of time over which the total

number of sprays is effected and represents down
time as well as spraying time.

29. The process of Claim 26 governed by the additional

algorithm:
> A [4—5 '
2E8) - o [Snefi)T
=7 = )(éﬂ)m 0603
wherein: 3 [APK
T

.V, i

represents the first partial derivative of the scaled value
of aroma, AA on a scale of zero up to 10 with “10” being the
best value of coffee aroma quality, substantivity and
strength imparted to said volume V;:; wherein R is the gas
constant, 0.08206 liter-atmospheres per itiole degree Kelvin;

wherein V is volume in liters; wherein the symbol:

* [ L M s *




32. The process of Claim?27 controlled by electronic programcontroller
nmeans. 33. The process of Caim30 controlled by electronic program
control |l er neans. 34. A holl ow container having an internal void
vol ume V2 containing a stable mass of c¥®fee grinder gas Gerr], said
internal void volune being substantially free of nolecul ar oxygen at a
pressure P2 in the range of from about 40 psig up to about 2,000 psig at a
tenperature in the range of froma éaé’ 20[err]C up to about 40[err]C and
equi pped Wi th spraying neans for spgdying the contents of said container
into the environnent surrounding container, said environnent

havi ng a pressure of about zero pS|§ ang- g rrperature of from about
20[err]C up to about 40[err]C. 35." The hol | ow contai ner of C aim 34

wherein the coffee grinder gfas contai ns_ fromabout 92 up to about 98 wei ght
per cent qurrrepresents the Tirst partial derivative ofggressure 36

Appar at us forreeiaéett tag tamanafl Ziaé | grimefera gfa[seMLﬂ:hdthOheerﬁomvoflgthe

f t t t f 1 b 0 c t
Bbout 40C wi RI30Y; SoRFRist: 8F sPaherRorrrerngure £ Csstanty REARAE, 0o ©

gas suppl yi ngy %@naoaﬁaﬁwmm%, H; wherein @i fSEGt%é'ndeﬁ'fd gaargpn sgal abl e
cof fee grinder gas i ng neans; (b) cooling nmeans to

mai nt ai n cof fige “grepye“gas punqfpheres. supplied fromsaid supply neans
to said seal able hol di ng means at or bel ow t he sublinmation

tenperature 30. 'ﬁie PY gésr o%t Cfaf)nlt‘ %Sufmgrg{n aal%O'feas ro%eo%lfgi:he
spraying means associated with said second containers is a
solenoid-controlled spray valve.

31. The process of Claim 25 controlled by electronic

program controller means.

32. The process of Claim 27 controlled by electronic

program controller means.

33. The process of Claim 30 controlled by electronic

program controller means.

34. A hollow container having an internal void volume
V., containing a stable mass of coffee grinder gas Gp, said
internal void volume being substantially free of molecular
oxygen at a pressure P; in the range of from about 40 psig up
to about 2,000 psig at a temperature in the range of from
about 20°C up to about 40°C and equipped with - spraying means
for spraying the contents of said container into the
environment surrounding said container, said environment
having a pressure of about zero psig and a temperature of
from about 20°C up to about 40°C. .

35. The hollow container of Claim 34 wherein the coffee
grinder gas contains from about 92 up to about 98 weight

percent CO,.
_—
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(c) seal able coffee grinder gas hol di ng neans havi ng an I nner
void volune to hold coffee grinder gas under a pressure of from
about 40 psig up to about 2,000 psig and capable of withstanding
a pressure of from about 40 p8&lg up to about 2,000 psig; and
(d) spraying neans for spraying stable coffee grinder gas held

under a pressure g, fr&%@@ﬂkﬁ £60 PBEL-tiRg aromatlzatﬁ.@na&mlﬂ speBOfiqpsig in
sai d hol di ng neans i nt.o cific el gﬁpgt‘}ﬁ_\e t ot al

i on chr onat od'PéHﬁ“‘(’)fhat‘ﬁé’gcﬁf?reeéssé‘frfn?i%rabé’g‘ 28U S g v Sai )
neans [err] iof Sixomt aboibl R9°Ci dpntpcaboud ﬂﬁectb%‘a‘? Foﬁtéﬁ?‘%nﬁf’gﬂ’r"am of

the coffee gLi-BHErcorfAstRgayed by engagi ng said spraying neans [err].
37. The apparatus of d al m 36 wherein the sealable coffee grinder gas

hol di ng means of ?10)) t&%§f§ gpégedat#%ch%%lgﬁgt q\e§ﬁgdfgpr @,ylbggyﬁp@ns of

(d). 38. The appara rern the sea a cof fee
grinder gas hol di ng mes@d§esf Sxindazosesi §essealable qolfgp: g§éﬁ$%’bl%asf| rst

hol | ow cont ai ner nmeansctapay!means; of sustaining a pressure in the
range of from about 700 psig up to about 2,000 psig;

92 (c-2) ) ald:330ed nddhs €31 HaindhH Ukeee §i e bl mng

cont ai ner nmea t| ng

stabl e coffee grl nder SyRRLied me "Satd Suppllyeé‘seﬁnﬁn§° fsaédrnfle? %l?l Ci ty of
second hol | ow holding means at or below the sublimation temperature

of CO, at a pressure of about zero psig:;

(c) sealable coffee grinder gas holding means having an
inner void volume to hold coffee grinder gas under
a pressure of from about 40 psig up to about 2,000_
psig and capable of withstanding a pressure of from
about 40 psig up to about 2,000 psig; and

(d) spraying means for spraying stable coffee grinder
gas held under a pressure of from about 40 psig up
to about 2,000 psig in said holding means into said

specific volume; .

whereby the total ion chromatogram of the coffee grinder gas

supplied by said supplying means O3 is substantially

identical to the total ion chromatogram of the coffee grinder

gas sprayed by engaging said spraying means Og.

37. The apparatus of Claim 36 wherein the sealable
coffee grinder gas holding means of (c) has sealably attached

thereto said spraying means of (d).

38. The apparatus of Claim 36 wherein the sealable

coffee grinder gas holding means of (c) comprises:

(c-1): sealable first hollow container means capable
of sustaining a pressure in the range of from
about 700 psig up to about 2,000 psig:

_—

A g



cont ai ner nmeans, each of which is capabl e of sustaining a

pressure of from about 40 psig up to about 350 psig; and
(c-3): detachably attached to said manifold neans, sai d
nultiplicity of second hol | ow contai ner 92 neans;  and wherein

said spraying neans conprises a nultiplicity of separate spraying neans (i)
each of which is sealably attached to one of said nultiplicity of second
hol | ow contai ner nmeans and (ii) each of which is capable of spraying stable
cof fee grinder gas(¢tRlc sattadpstifte voladde. sealable3g fipgé appRirletus of
Cl ai m 36 wherein the spra}gbﬂgalrﬁ@ns c,ggg;{g ses angfglqrat | Rebhdrer - afdiruat ed

sol enoi d val ve for automat| cal effectl pu tine-series_s Layj.ng of
coffee grinder gas into s&td° ’é‘ﬁ%“fr"f‘?c S\FB °°§'gee grﬂf‘s *Thes aanraatus of

C ai m 38 wherein the sprayeasgt neamso&oapm@@spamm mﬁat%cqu*re‘PQ]d@twuat ed

sol enoi d val ve for aut OWBEbﬁé‘AldérefrJe%ﬁE' nQaEH| $2d JrieB- ST i @padpeaymg of

coffee grinder gas into said specific vol Th us of
Claim 36 controlled by el EEfFﬁﬂlé‘quoﬁfﬁﬁ?‘&)enﬁfolqrgm a%OUt fo PRY L 2. The

apparatus of C ai m 38 conteotbbart BHOedsictir enfic program control | er means.
43. The apparatus of Claim 39 controlled by electronic programcontroller

nmeans. 44, The app r at f Cl aim4Q control.l.ed b ctrogH'c
progranlcontroller ﬁetac ab Yy attacheg to said ma 1f%&8 means,

said multiplicity of second hollow container

means;

and wherein said spraying means comprises a multiplicity of
separate spraying- means (i) each of which 1is sealably
attached to one of said multiplicity of second hollow
container means and (ii) each of which is capable of spraying

stable coffee grinder gas into said specific volume.

39. The apparatus of Claim 36 wherein the spraying
means comprises an automatic timer-actuated solenoid valve
for automatically effecting pulsed time-series spraying of

coffee grinder gas into said specific volume.

40. The apparatus of Claim 38 wherein the spraying
means comprises an automatic timer-actuated solenoid valve
for automatically effecting pulsed time-series spraying of

coffee grinder'gas into said specific volume.

41. The apparatus of Claim 36 controlled by electronic
.program controller means.

42. The apparatus of Claim 38 controlled by electronic

program controller means.

43. The apparatus of Claim 39 controlled by electronic
program controller means.

44, The apparatus of Claim 40 controlled by electronic

program controller means. —_
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