
SPIROHETEROCYCLIC PYRROLIDINE DIONE DERIVATIVES USEFUL
AS PESTICIDES The present invention relates to new
spiroheterocyclic pyrrolidine dione derivatives, to
processes for preparing them, to pesticidal, in
particular insecticidal, acaricidal, molluscicidal and
nematicidal compositions comprising them and to
methods of using them to combat and control pests such
as insect, acarine, mollusc and nematode pests.
Spiroheterocyclic pyrrolidine dione derivatives are
disclosed for example in US 6555567, US 6479489, US
6774133, EP 596298, WO 98/05638 and WO 99/48869. It
has now surprisingly been found that certain new
spiroheterocyclic pyrrolidine dione derivatives with
nitrogen interrupting the spirocycle, and especially
those ones being N-oxy substituted, have good
insecticidal properties. The present invention
therefore provides compounds of formula I wherein X ,
Y and Z , independently of each other, are C1-4alkyl,
C3-6cycloalkyl, C1-4haloalkyl, C1^aIkOXy, halogen,
phenyl or phenyl substituted by C1-4alkyl or halogen,
C1-4haloalkyl, halogen or cyano, m and n ,
independently of each other, are 0, 1, 2 or 3, where
m+n is O 1, 2 or 3, G is hydrogen, a metal, ammonium,
sulfonium or latentiating group, R is hydrogen, d
.6alkyl, C1-6haloalkyl, Ci.6cyanoalkyl, benzyl,
C1^alkoxy(C 1-4)alkoxy(C 1-4)alkyl or a group selected
from G, and Ri, R2, R3 and R4, independently of each
other, are hydrogen or methyl, or an agrochemically
acceptable salt or an N-oxide thereof.In the compounds
of the formula I , each alkyl moiety either alone or
as part of a larger group is a straight or branched
chain and is, for example, methyl, ethyl, n-propyl,
n-butyl, iso-propyl, sec-butyl, iso-butyl, tert-butyl,
n-pentyl, iso-pentyl and n-hexyl. Alkoxy groups
preferably have a preferred chain length of from 1 to
4 carbon atoms. Alkoxy is, for example, methoxy,
ethoxy, propoxy, i-propoxy, n-butoxy, isobutoxy,
sec-butoxy and tert-butoxy. Such groups can be part of
a larger group such as alkoxyalkyl and
alkoxyalkoxyalkyl. Alkoxyalkyl groups preferably have
a chain length of 1 to 4 carbon atoms. Alkoxyalkyl is,
for example, methoxymethyl, methoxyethyl,
ethoxymethyl, ethoxyethyl, n-propoxymethyl,
n-propoxyethyl or isopropoxymethyl. Halogen is
generally fluorine, chlorine, bromine or iodine. This
also applies, correspondingly, to halogen in
combination with other meanings, such as haloalkyl.
Haloalkyl groups preferably have a chain length of
from 1 to 6 carbon atoms. Haloalkyl is, for example,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2,2,2-trifluoroethyl, 2-fluoroethyl, 2-chloroethyl,
pentafluoroethyl, 1,1- difluoro-2,2,2-trichloroethyl,
2,2,3,3-tetrafluoroethyl and 2,2,2-trichloroethyl;
preferably trichloromethyl, difluorochloromethyl,
difluoromethyl, trifluoromethyl and
dichlorofluoromethyl. The cycioaikyl groups preferably
have from 3 to 6 ring carbon atoms, for example
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Phenyl, also as part of a substituent such as benzyl,
may be substituted, preferably by alkyl 



groups. In this case, the substituents can be in
ortho, meta and/or para position. The preferred
substituent positions are the ortho and para positions
to the ring attachment point. The latentiating groups
G are selected to allow its removal by one or a
combination of biochemical, chemical or physical
processes to afford compounds of formula I where G is
hydrogen before, during or following application to
the treated area or plants. Examples of these
processes include enzymatic cleavage, chemical
hydrolysis and photoloysis. Compounds bearing such
groups G may offer certain advantages, such as
improved penetration of the cuticula of the plants
treated, increased tolerance of crops, improved
compatibility or stability in formulated mixtures
containing other herbicides, herbicide safeners, plant
growth regulators, fungicides or insecticides, or
reduced leaching in soils.The latentiating group G is
preferably selected from the groups d-C 8alkyl,
C2-C8haloalkyl, phenylCi-C 8alkyl (wherein the phenyl
may optionally be substituted by CrC 3alkyl, C1-
C3haloalkyl, Ci-C 3alkoxy, CrC 3haloalkoxy, d-C
3alkylthio, d-C 3alkylsulfinyl, C1- C3alkylsulfonyl,
halogen, cyano or by nitro), heteroaryld-C 8alkyl
(wherein the heteroaryl may optionally be substituted
by d-C 3alkyl, CrC 3haloalkyl, Ci-C 3alkoxy, d-C
3haloalkoxy, d-C 3alkylthio, d-C 3alkylsulfinyl, C1-C3
alkylsulfonyl, halogen, cyano or by nitro), C3-
Cbalkenyl, C3-C8haloalkenyl, C3-C8alkynyl, C(Xa)-Ra,
C(Xb)-Xc-Rb, C(Xd)-N(Rc)-Rd, -SO2-Re, - P(Xe)(Rf)-R9
or CH2-Xf-Rh wherein Xa, Xb, Xc, Xd, Xe and Xf are
independently of each other oxygen or sulfur; Ra is H,
Ci-C 18alkyl, C2-C18alkenyl, C2-C18alkynyl,
d-dohaloalkyl, d-C 10cyanoalkyl, C1- C10nitroalkyl,
d-doaminoalkyl, d-Csalkylaminod-Csalkyl, d-C
bdialkylaminod-Csalkyl, C3- C7cycloalkylCi-C 5alkyl,
d-Csalkoxyd-Csalkyl, d-Csalkenyloxyd-Csalkyl,
C3-C5alkynyld- C5oxyalkyl, d-Csalkylthiod-Csalkyl,
d-Csalkylsulfinyld-Csalkyl, d-C 5alkylsulfonyld-
C5alkyl, d-C balkylideneaminoxyd-Csalkyl,
d-Csalkylcarbonyld-Csalkyl, C1- C5alkoxycarbonyld-C
5alkyl, aminocarbonyld-Csalkyl,
d-Csalkylaminocarbonyld-Csalkyl, C
CbdialkylaminocarbonylC Csalkyl,
d-Csalkylcarbonylaminod-Csalkyl, /V-C1-
Csalkylcarbonyl- / d -CsalkylaminoC Csalkyl,
Cs-CetrialkylsilylC^Csalkyl, phenyld-C 5alkyl (wherein
the phenyl may optionally be substituted by Cr
C3alkyl, d-C 3haloalkyl, C1- C3alkoxy, C1-C^aIOaIkOXy,
d-C 3alkylthio, d-C 3alkylsulfinyl, C^Csalkylsulfonyl,
halogen, cyano, or by nitro), heteroaryld-C 5alkyl,
(wherein the heteroaryl may optionally be substituted
by d-C 3alkyl, d-C 3haloalkyl, C^Csalkoxy, d-C
3haloalkoxy, d-C 3alkylthio, C1- C3alkylsulfinyl,
C^Csalkylsulfonyl, halogen, cyano, or by nitro),
C2-C5haloalkenyl, C3- C8cycloalkyl, phenyl or phenyl
substituted by d-C 3alkyl, C^Cshaloalkyl, d-C 3alkoxy,
C1- C3haloalkoxy, halogen, cyano or nitro, heteroaryl
or heteroaryl substituted by C1-C3 alkyl, d-C
3haloalkyl, d-C 3alkoxy, d-C 3haloalkoxy, halogen,
cyano or nitro, Rb is Ci-C 18alkyl, C3-C18alkenyl,
C3-C18alkynyl, C2-C10haloalkyl, C^C^cyanoalkyl, C1-
C10nitroalkyl, C2-C10aminoalkyl, d-CsalkylaminoC
-Csalkyl, C^CsdialkylaminoC -Csalkyl, C3-
CrCycloalkylCrCsalkyl, d-Csalkoxyd-Csalkyl,
Cs-CsalkenyloxyC^Csalkyl, C3- CsalkynyloxyC Csalkyl,
d-dalkylthiod-Csalkyl, C1- CsalkylsulfonylC^Csalkyl, C
CbalkylideneaminoxyC Csalkyl,
d-Csalkylcarbonyld-Csalkyl,
C^Csalkoxycarbonyld-Csalkyl, aminocarbonylCrCsalkyl,
d-CsalkylaminocarbonylCr 



C5alkyl, C2-C8dialkylaminocarbonylC r C5alkyl,
CrCsalkylcarbonylaminoC^Csalkyl, /V-C1-
Csalkylcarbonyl-ZV-d-CsalkylaminoC^Csalkyl,
Cs-CetrialkylsilylC^Csalkyl, phenyld-C 5alkyl (wherein
the phenyl may optionally be substituted by d-C
3alkyl, d-C 3haloalkyl, C1- C3alkoxy, C^Cshaloalkoxy,
d-C 3alkylthio, C^Csalkylsulfinyl, C^Csalkylsulfonyl,
halogen,cyano, or by nitro), heteroarylCi-C 5alkyl,
(wherein the heteroaryl may optionally be substituted
by Ci-C 3alkyl, d-C 3haloalkyl, Cr C3alkoxy, Ci-C
3haloalkoxy, d-C 3alkyl-thio, C1- C3alkylsulfinyl, d-C
3alkylsulfonyl, halogen, cyano, or by nitro),
C3-C5haloalkenyl, C3- C8cycloalkyl, phenyl or phenyl
substituted by d-C 3alkyl, d-C 3haloalkyl,
C1-C3BIkOXy, C1- C3halo-alkoxy, halogen, cyano or
nitro, heteroaryl or heteroaryl substituted by C1-C3
alkyl, C^haloalkyl, CrC 3alkoxy, Cr C3haloalkoxy,
halogen, cyano or nitro, Rc and Rd are each
independently of each other hydrogen, d-C 10alkyl,
C3-C10alkenyl, C3- C10alkynyl, C2-C10haloalkyl, d-C
10cyanoalkyl, d-C 10nitroalkyl, Ci-C 10aminoalkyl, C1-
Csalkylaminod-Csalkyl, C2-C8dialkylaminoC 1-C5alkyl,
C3-C7cycloalkyld-C 5alkyl, C1- CsalkoxyCrCsalkyl,
Cs-Csalkenyloxyd-Csalkyl, C3-C5alkynyloxyd-C 5alkyl,
d-Csalkylthiod- C5alkyl, d-Csalkylsulfinyld-Csalkyl,
d-Csalkylsulfonyld-Csalkyl, C2-
Csalkylideneaminoxyd-Csalkyl,
d-Csalkylcarbonyld-Csalkyl, d-Csalkoxycarbonyld-
C5alkyl, aminocarbonyld-Csalkyl,
d-Csalkylaminocarbonyld-Csalkyl, C2- C
dialkylaminocarbonylC -Csalkyl,
d-Csalkylcarbonylaminod-Csalkyl, /V-C1-
C5alkylcarbonyl- L/-C2-C5alkylaminoalkyl,
Ca-CetrialkylsilyICrCsalkyl, phenylC^Csalkyl (wherein
the phenyl may optionally be substituted by d-C
3alkyl, d-C 3haloalkyl, C1- C3alkoxy, d-C 3haloalkoxy,
C^Csalkylthio, Cr C3alkylsulfinyl, C^Csalkylsulfonyl,
halogen, cyano, or by nitro), heteroaryld-Csalkyl,
(wherein the heteroaryl may optionally be substituted
by d-C 3alkyl, d-C 3haloalkyl, Cr C3alkoxy,
C^Cshaloalkoxy, C^Csalkylthio, C1- C3alkylsulfinyl,
C^Csalkylsulfonyl, halogen, cyano, or by nitro),
C2-C5haloalkenyl, C3- C8cycloalkyl, phenyl or phenyl
substituted by d-C 3alkyl, d-C 3haloalkyl, Cr
C3alkoxy, C1- C3haloalkoxy, halogen, cyano or nitro,
heteroaryl or heteroaryl substituted by d-C 3alkyl,
C1- C3haloalkyl, C! -C3alkoxy, CrCshaloalkoxy,
halogen, cyano or nitro, heteroarylamino or
heteroarylamino substituted by d-C 3alkyl,
C^Cshaloalkyl, d-C 3alkoxy, CrCshaloalkoxy, halogen,
cyano or nitro, diheteroarylamino or diheteroarylamino
substituted by d-C 3alkyl, d-C 3haloalkyl, d-C
3alkoxy, d-C 3haloalkoxy, halogen, cyano or nitro,
phenylamino or phenylamino substituted by d-C 3alkyl,
d-C 3haloalkyl, C1-C3BIkOXy, C^Cshaloalkoxy, halogen,
cyano or by nitro, diphenylamino or diphenylamino
substituted by d-C 3alkyl, C1- C3haloalkyl,
C^Csalkoxy, C^Cshaloalkoxy, halogen, cyano or by nitro
or C3- C7cycloalkylamino, di-C 3-C7cycloalkylamino or
C3-C7cycloalkoxy or Rc and Rd may join together to
form a 3-7 membered ring, optionally containing one
heteroatom selected from O or S, Re is d-C 10alkyl,
C2-C10alkenyl, C2-C10alkynyl, d-C 10haloalkyl, d-C
10cyanoalkyl, C1- C10nitroalkyl, d-doaminoalkyl,
CrCsalkylaminoCrCsalkyl, C -C dialkylaminoCrCsalkyl,
C3- Crcycloalkyld-Csalkyl, d-CsalkoxyCrCsalkyl,
Cs-Csalkenyloxyd-Csalkyl, C3- CsalkynyloxyC^Csalkyl,
d-Csalkylthiod-Csalkyl, C CsalkylsulfinylC^Csalkyl,
C1-CsalkylsulfonylCi-Csalkyl, C2-C8alkylideneaminoxyC
1-C5alkyl, Ci-C 5alkylcarbonylCi-C 5alkyl,
d-Csalkoxycarbonyld-Csalkyl, aminocarbonyld-Csalkyl,
d-Csalkylaminocarbonyld- 



C5alkyl, C2-C8dialkylaminocarbonylCi-C 5alkyl,
d-Csalkylcarbonylaminod-Csalkyl, /V-C1-
Csalkylcarbonyl-AZ-d-CsalkylaminoCrCsalkyl,
Cs-Cetrialkylsilyld-Csalkyl, phenyld-C 5alkyl (wherein
the phenyl may optionally be substituted by d-C
3alkyl, d-C 3haloalkyl, C1- C3alkoxy, CrC 3haloalkoxy,
d-C 3alkylthio, d-C 3alkylsulf  nyl, d-C
3alkylsulfonyl, halogen, cyano, or by nitro),
heteroaryld-C 5alkyl (wherein the heteroaryl may
optionally be substituted by d-C 3alkyl, Cr
C3haloalkyl, d-C 3alkoxy, Cr C3haloalkoxy, d-C
3alkylthio, C1- C3alkylsulfinyl, d-C 3alkylsulfonyl,
halogen, cyano, or by nitro), C2-C5haloalkenyl, C3-
C8cycloalkyl, phenyl or phenyl substituted by d-C
3alkyl, d-C 3haloalkyl, d-C 3alkoxy, C1- C3haloalkoxy,
halogen, cyano or nitro, heteroaryl or heteroaryl
substituted by C1-C3 alkyl, d-C 3haloalkyl, d-C
3alkoxy, d-C 3haloalkoxy, halogen, cyano or by nitro,
heteroarylamino or heteroarylamino substituted by
C1-C3 alkyl, d-C 3haloalkyl, d-C 3alkoxy, d-C
3haloalkoxy, halogen, cyano or by nitro,
diheteroarylamino or diheteroarylamino substituted by
C1-C3 alkyl, d-C 3haloalkyl, d-C 3alkoxy, d-C
3haloalkoxy, halogen, cyano or nitro, phenylamino or
phenylamino substituted by Cr C3alkyl, d-C 3haloalkyl,
Ci-C 3alkoxy, d-C 3haloalkoxy, halogen, cyano or
nitro, diphenylamino, or diphenylamino substituted by
d-C 3alkyl, C1- C3haloalkyl, d-C 3alkoxy, d-C
3haloalkoxy, halogen, cyano or nitro, or C3-
C7cycloalkylamino, diC3-C7cycloalkylamino or
C3-C7cycloalkoxy, C1-C1OaIkOXy, C1- dohaloalkoxy,
d-Csalkylamino or C2-C8dialkylamino Rf and R9 are are
each independently of each other d-C 10alkyl,
C2-C10alkenyl, C2- C10alkynyl, C1-C1OaIkOXy, d-C
10haloalkyl, d-C 10cyanoalkyl, C C onitroalkyl, C1-
C10aminoalkyl, C CsalkylaminoC^Csalkyl, C
-Cbdialkylaminod-Csalkyl, Cs-CTcycloalkylC C5alkyl,
C^CsalkoxyCrCsalkyl, Cs-CsalkenyloxyC^Csalkyl,
Cs-Csalkynyloxyd-Csalkyl, C1- CsalkylthioC^Csalkyl,
C^Csalkylsulfinyld-Csalkyl,
d-Csalkylsulfonyld-Csalkyl, C2-
CbalkylideneaminoxyCrCsalkyl,
CrCsalkylcarbonylC^Csalkyl, d-Csalkoxycarbonyld-
C5alkyl, aminocarbonylC^Csalkyl,
CrCsalkylaminocarbonyld-Csalkyl, C2-
C8dialkylaminocarbonyld-C 5alkyl,
d-Csalkylcarbonylaminod-Csalkyl, /V-C1-
C5alkylcarbonyl- L/-C2-C5alkylaminoalkyl, Cs-C
trialkylsilylCrCsalkyl, phenylC^Csalkyl (wherein the
phenyl may optionally be substituted by d-C 3alkyl,
d-C 3haloalkyl, C1- C3alkoxy, d-C 3haloalkoxy,
C^Csalkylthio, d-C 3alkylsu!finyl, C^Csalkylsulfonyl,
halogen, cyano, or by nitro), heteroaryld-C 5alkyl
(wherein the heteroaryl may optionally be substituted
by d-C 3alkyl, d-C 3haloalkyl, C1-C3BIkOXy, C
-Cshaloalkoxy, d-C 3alkylthio, C1- C3alkylsulfinyl,
d-C 3alkylsulfonyl, halogen, cyano, or by nitro),
C2-C5haloalkenyl, C3- C8cycloalkyl, phenyl or phenyl
substituted by d-C 3alkyl, C^Cshaloalkyl, d-C 3alkoxy,
C1- C3haloalkoxy, halogen, cyano or nitro, heteroaryl
or heteroaryl substituted by C1-C3 alkyl,d-C
3haloalkyl, d-C 3alkoxy, C1-C3IIaIOaIkOXy halogen,
cyano or by nitro, heteroarylamino or heteroarylamino
substituted by C1-C3 alkyl, d-C 3haloalkyl, d-C
3alkoxy, d-C 3haloalkoxy, halogen, cyano or by nitro,
diheteroarylamino or diheteroarylamino substituted by
C1-C3 alkyl, d-C 3haloalkyl, Ci-C 3alkoxy, Ci-C
3haloalkoxy, halogen, cyano or nitro, phenylamino or
phenylamino substituted by d-C 3alkyl, d-C 3haloalkyl,
d-C 3alkoxy, C1-C3IIaIOaIkOXy, halogen, cyano or
nitro, diphenylamino, or diphenylamino substituted by
Ci-C 3alkyl, C1- C3haloalkyl, d-C 3alkoxy, d-C
3haloalkoxy, halogen, cyano or nitro, or C3- 



Cycycloalkylamino, diC3-C7cycloalkylamino or
C3-C7cycloalkoxy, d-C 10haloalkoxy, C1- C5alkylamino
or C2-C8dialkylamino, benzyloxy or phenoxy, wherein
the benzyl and phenyl groups may in turn be
substituted by Ci-C 3alkyl, d-C 3haloalkyl, d-C
3alkoxy, C1- C3haloalkoxy, halogen, cyano or nitro,
and Rh is d-C^alkyl, C3-C10alkenyl, C3-C10alkynyl,
d-dohaloalkyl, CrC 10cyanoalkyl, C1- C10nitroalkyl,
C2-C10aminoalkyl, d-Csalkylaminod-Csalkyl, C
-Csdialkylaminod-Csalkyl, C3- C7cycloalkyld-C 5alkyl,
d-Csalkoxyd-Csalkyl, Cs-Csalkenyloxyd-Csalkyl, C3-
Csalkynyloxyd-Csalkyl, d-Csalkylthiod-Csalkyl,
d-Csalkylsulfinyld-Csalkyl, C1- C5alkylsulfonyld-C
5alkyl, Cz-Cbalkylideneaminoxyd-Csalkyl,
d-Csalkylcarbonyld-Csalkyl,
d-Csalkoxycarbonyld-Csalkyl, aminocarbonylCrCsalkyl,
CrCsalkylaminocarbonylC^ C5alkyl,
C2-C8dialkylaminocarbonyld-C 5alkyl,
CrCsalkylcarbonylaminoC Csalkyl, L/-C1-
Csalkylcarbonyl-yV-C^CsalkylaminoC^Csalkyl,
Cs-CetrialkylsilylCrCsalkyl, phenyld-C 5alkyl (wherein
wherein the phenyl may optionally be substituted by
d-C 3alkyl, d-C 3haloalkyl, C1- C3alkoxy, d-C
3haloalkoxy, C^Csalkylthio, C^Csalkylsulfinyl, C1-C3
alkylsulfonyl, halogen, cyano or by nitro),
heteroaryld-C 5alkyl (wherein the heteroaryl may
optionally be substituted by d-C 3alkyl, d-C
3haloalkyl, Cr C3alkoxy, C -Cshaloalkoxy, C
-Csalkylthio, C1- C3alkylsulfinyl, C1-C3
alkylsulfonyl, halogen, cyano or by nitro), phenoxyd-C
5alkyl (wherein wherein the phenyl may optionally be
substituted by d-C 3alkyl, d-C 3haloalkyl, d-C
3alkoxy, CrCshaloalkoxy, C^Csalkylthio,
C^Csalkylsulfinyl, C1-C3 alkylsulfonyl, halogen, cyano
or by nitro), heteroaryloxyd-C 5alkyl (wherein the
heteroaryl may optionally be substituted by C1-
C3alkyl, d-C 3haloalkyl, C^Csalkoxy, Cr C3haloalkoxy,
C^Csalkylthio, C! -C3akylsulfinyl, C1- C3
alkylsulfonyl, halogen, cyano or by nitro),
C3-C5haloalkenyl, C3-C8cycloalkyl, phenyl or phenyl
substituted by d-C 3alkyl, d-C 3haloalkyl, C^Csalkoxy,
d-C 3haloalkoxy, halogen or by nitro, or heteroaryi,
or heteroaryl substituted by d-C 3alkyl, d-C
3haloalkyl, d-C 3alkoxy, C^Cshaloalkoxy, halogen,
cyano or by nitro. In particular, the latentiating
group G is a group -C(Xa)-Ra or -C(X b)-Xc-Rb, and the
meanings of Xa, Ra, Xb, Xc and Rb are as defined
above.It is preferred that G is hydrogen, an alkali
metal or alkaline earth metal, or an ammonium or
sulfonium group, where hydrogen is especially
preferred. Depending on the nature of the
substituents, compounds of formula I may exist in
different isomeric forms. When G is hydrogen, for
example, compounds of formula I may exist in different
tautomeric forms: This invention covers all such
isomers and tautomers and mixtures thereof in all
proportions. Also, when substituents contain double
bonds, cis- and frans-isomers can exist. These
isomers, too, are within the scope of the claimed
compounds of the formula I . The invention relates
also to the agriculturally acceptable salts which the
compounds of formula I are able to form with
transition metal, alkali metal and alkaline earth
metal bases, amines, quaternary ammonium bases or
tertiary sulfonium bases. Among the transition metal,
alkali metal and alkaline earth metal salt formers,
special mention should be made of the hydroxides of
copper, iron, lithium, sodium, potassium, magnesium
and calcium, and preferably the hydroxides,
bicarbonates and carbonates of 



sodium and potassium. Examples of amines suitable for
ammonium salt formation include ammonia as well as
primary, secondary and tertiary d-Ci alkylamines,
C1-C4hydroxyalkylamines and C2-C4alkoxyalkyl-amines,
for example methylamine, ethylamine, n-propylamine, /-
propylamine, the four butylamine isomers, n-amylamine,
/-amylamine, hexylamine, heptylamine, octylamine,
nonylamine, decylamine, pentadecylamine,
hexadecylamine, heptadecylamine, octadecylamine,
methylethylamine, methylisopropylamine,
methylhexylamine, methylnonylamine,
methylpentadecylamine, methyloctadecylamine,
ethylbutylamine, ethylheptylamine, ethyloctylamine,
hexylheptylamine, hexyloctylamine, dimethylamine,
diethylamine, di-n-propylamine, di-/-propylamine,
di-n-butylamine, di- -amylamine, di-/-amylamine,
dihexylamine, diheptylamine, dioctylamine,
ethanolamine, npropanolamine, /-propanolamine,
L/,L/-diethanolamine, L/-ethylpropanolamine,
Nbutylethanolamine, allylamine, n-but-2-enylamine,
n-pent-2-enylamine, 2,3-dimethylbut-2- enylamine,
dibut-2-enylamine, n-hex-2-enylamine,
propylenediamine, trimethylamine, triethylamine,
tri-n-propylamine, tri-/-opropylamine,
tri-n-butylamine, tri-/-butylamine, tri-secbutylamine,
tri-p-amylamine, methoxyethylamine and
ethoxyethylamine; heterocyclic amines, for example
pyridine, quinoline, isoquinoline, morpholine,
piperidine, pyrrolidine, indoline, quinuclidine and
azepine; primary arylamines, for example anilines,
methoxyanilines, ethoxyanilines, o , m- and
p-toluidines, phenylenediamines, benzidines,
naphthylamines and o-, m- and p-chloroanilines; but
especially triethylamine, /-propylamine and
di-/-propylamine. Preferred quaternary ammonium bases
suitable for salt formation correspond, for example,
to the formula [N(R Rb Rc Rd)]OH, wherein R , Rb, R
and Rd are each independently of the others hydrogen
or d-C 4alkyl. Further suitable tetraalkylammonium
bases with other anions can be obtained, for example,
by anion exchange reactions. Preferred tertiary
sulfonium bases suitable for salt formation
correspond, for example, to the formula [SReRfRg]OH,
wherein Re, Rf and R are each independently of the
others Ci-C 4 alkyl. Trimethylsulfonium hydroxide is
especially preferred. Suitable sulfonium bases may be
obtained from the reaction of thioethers, in
particular dialkylsulfides, with alkylhalides,
followed by conversion to a suitable base, for example
a hydroxide, by anion exchange reactions. It should be
understood that in those compounds of formula I ,
where G is a metal, ammonium or sulfonium as mentioned
above and as such represents a cation, the
corresponding negative charge is largely delocalised
across the 0-C=C-C=O unit. The compounds of formula I
according to the invention also include hydrates which
may be formed during the salt formation. In the
compounds of the formula I , the substituent R is
preferably CrC 4alkyl, in particular methyl or
ethyl.Preferably, X, Y and Z denote Ci-C4alkyl,
C3-C6cycloalkyl, C C4alkoxy or halogen, in particular
methyl, ethyl, cyclopropyl, methoxy, fluoro or chloro,
when m+n is 1-3, in particular, when m+n is 1-2.
Alternatively, Y and Z, independently of each other,
denote CrC 4alkyl, C3-C6cycloalkyl, C1- 



C4alkoxy, halogen, phenyl or phenyl substituted by
C1-4alkyl or halogen, in particular methyl, ethyl,
cyclopropyl, methoxy, fluoro, chloro, phenyl or phenyl
substituted with halogen, in particular fluoro or
chloro, in particular in 4-position, when m+n is 1-3,
in particular, when m+n is 1-2. In preferred group of
compounds of the formula I Ri to R4 are hydrogen. In
another preferred group of compounds of the formula
(I), R is methyl or ethyl, X is methyl, ethyl,
cyclopropyl, methoxy, fluoro or chloro, Y and Z,
independently of each other, are methyl, ethyl,
cyclopropyl, methoxy, fluoro, chloro, phenyl or phenyl
substituted by halogen or C1-C2alkyl, G is hydrogen,
and R1, R2, R and R4 are hydrogen. The invention
covers also salts of the compounds of the formula I
with amines, alkali metal and alkaline earth metal
bases or quaternary ammonium bases. Among the alkali
metal and alkaline earth metal hydroxides as salt
formers, special mention should be made of the
hydroxides of lithium, sodium, potassium, magnesium
and calcium, but especially the hydroxides of sodium
and potassium. The compounds of formula I according to
the invention also include hydrates which may be
formed during the salt formation. Examples of amines
suitable for ammonium salt formation include ammonia
as well as primary, secondary and tertiary
CrC^alkylamines, CrC^hydroxyalkylamines and
C2-C4alkoxyalkylamines, for example methylamine,
ethylamine, n-propylamine, isopropylamine, the four
butylamine isomers, n-amylamine, isoamylamine,
hexylamine, heptylamine, octylamine, nonylamine,
decylamine, pentadecylamine, hexadecylamine,
heptadecylamine, octadecylamine, methylethylamine,
methylisopropylamine, methylhexylamine,
methylnonylamine, methylpentadecylamine,
methyloctadecylamine, ethylbutylamine,
ethylheptylamine, ethyloctylamine, hexylheptylamine,
hexyloctylamine, dimethylamine, diethylamine,
di-n-propylamine, diisopropylamine, di-n-butylamine,
di-namylamine, diisoamylamine, dihexylamine,
diheptylamine, dioctylamine, ethanolamine,
npropanolamine, isopropanolamine, N,N-diethanolamine,
N-ethylpropanolamine, Nbutylethanolamine, allylamine,
n-but-2-enylamine, n-pent-2-enylamine,
2,3-dimethylbut-2- enylamine, dibut-2-enylamine,
n-hex-2-enylamine, propylenediamine,
trimethylamine,triethylamine, tri-n-propylamine,
triisopropylamine, tri-n-butylamine, triisobutylamine,
tri-secbutylamine, tri-n-amylamine, methoxyethylamine
and ethoxyethylamine; heterocyclic amines, for example
pyridine, quinoline, isoquinoline, morpholine,
piperidine, pyrrolidine, indoline, quinuclidine and
azepine; primary arylamines, for example anilines,
methoxyanilines, ethoxyanilines, o-, m- and
p-toluidines, phenylenediamines, benzidines,
naphthylamines and o-, m- and p-chloroanilines; but
especially triethylamine, isopropylamine and
diisopropylamine. Preferred quaternary ammonium bases
suitable for salt formation correspond, for example,
to the formula [N(R RbRcRd)]OH wherein R , Rb, Rc and
Rd are each independently of the others Ci-C4alkyl.
Further suitable tetraalkylammonium bases with other
anions can be obtained, for example, by anion exchange
reactions. The compounds of the invention may be made
by a variety of methods. For example, the 



compounds of formula I, wherein the substituents have
the meanings assigned to them above, can be prepared
by means of processes known perse, e.g. by treating
compounds of formula Il with an alkylating, acylating,
phosphorylating or sulfonylating agent G-Q in the
presence of at least one equivalent of a base, where G
is the alkyl, acyl, phosphoryl or sulfonyl group to be
incorporated and Q is a nucleofuge: Compounds of
formula I , wherein G is a latentiating group of the
formula -C(Xa)-Ra, C(Xb)- Xc-Rb or -C(Xd)-NRcRd may be
prepared by known procedures as described, for
example, in US 6774133, US 6555567 and US 6479489.
Typically, compounds of formula Il are treated with an
acylating agent such as an acid halide (especially
acid chloride), acid anhydride, haloformate
(especially chloroformate), halothioformate
(especially chlorothioformate), isocyanate,
isothiocycanate, carbamoyl halide (especially
carbamoyl chloride) or thiocarbamoyl chloride
(especially thiocarbamoyl chloride) in the presence of
at least one equivalent of a suitable base, optionally
in the presence of a suitable solvent. The base may be
inorganic such as an alkali metal carbonate or
hydroxide or a metal hydride, or an organic base such
as a tertiary amine or metal alkoxide. Examples of
suitable inorganicbases include sodium carbonate,
sodium or potassium hydroxide, sodium hydride, and
suitable organic bases include trialkylamines such as
trimethylamine and triethylamine, pyridines or other
amine bases such as 1,4-diazobicyclo[2.2.2]octane and
1,8- diazabicyclo[5.4.0]undec-7-ene. Preferred bases
include triethylamine and pyridine. Suitable solvents
for this reaction are selected to be compatible with
the reagents and include ethers such as
tetrahydrofuran and 1,2-dimethoxyethane and
halogenated solvents such as dichloromethane and
chloroform. Certain bases, such as pyridine and
triethylamine, may be employed successfully as both
base and solvent. For cases, where the acylating agent
is a carboxylic acid, acylation is preferably effected
in the presence of a coupling agent such as
2-chloro-1-methylpyridinium iodide, L/
L/'-dicyclohexycarbodiimide,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and
L/,L/-carbodiimidazole, and a base such as
triethylamine or pyridine in a suitable solvent such
as tetrahydrofuran, dichloromethane and acetonitrile.
Suitable procedures are described, for example, in US
6774133, US 6555567 and US 6479489. Compounds of
formula I , wherein G is a latentiating group of the
formula C(Xb)-Xc-Rb or - C(Xd)-NRcRd, may be also be
prepared by treating compounds of formula Il with
phosgene or a phosgene equivalent, optionally in the
presence of a solvent such as toluene or ethyl
acetate, and a base and reacting the resultant
chloroform ate, or equivalent, with an alcohol, thiol
or amine under known conditions, as described, for
example, in US 6774133, US 6555567 and US 6479489.
Compounds of formula I , wherein G is a latentiating
group of the formula -P(Xe)RfR9 may be prepared from
compounds of formula Il using procedures described,
for example, in US 6774133, US 6555567 and US 6479489.
Compounds of formula I , wherein G is a latentiating
group of the formula -SO2Re, may be prepared by
reaction of compounds of formula Il with an alkyl or
aryl sulfonyl halide, preferably in the presence of at
least one equivalent of base. 



Compounds of formula I wherein G is Ci-Cealkyl,
C2-C6alkenyl, C3-C6alkynyl or a latentiating group of
the formula CH2-Xf-Rh, may be prepared by treatment of
a compound of formula Il with a compound of formula
G-Y wherein Y is a halogen (especially bromine or
iodine), sulfonate (especially mesylate or tosylate)
or a sulfate preferably in the presence of a base,
under known conditions.Compounds of formula III can be
obtained by catalytic hydrogenation of compounds of
formula I , in which R is represented by a benzyl
group. Compounds of formula I , in which R represents
-C(Xa)-Ra, C(Xb)-Xc-Rb or -C(Xd)-NRcRd SO2Re,
P(Xe)RfR9 or CH2-Xf-Rh, can be obtained by treating
compounds of formula III with an alkylating,
acylating, phosphorylating or sulfonylating agent R-Q,
wherein Q represents a nucleofuge, in the presence of
at least one equivalent of a base. Suitable conditions
are the same as described above for the conversion of
compounds of formula Il to compounds of formula I .
(IV) (II) Compounds of formula Il may be prepared via
the cyclisation of compounds of formula IV, wherein
Ri4 is C1-4alkyl, preferably in the presence of base,
and optionally in the presence of a suitable solvent,
by methods described, for example, in US 6774133, US
6555567 and US 6479489.(V) (Vl) (IV) Compounds of
formula IV may be prepared by reacting amino acid
derivatives of formula V with phenylacetyl halides of
formula Vl, preferably in the presence of base in a
suitable solvent by known methods described, for
example, in US 6774133, US 6555567 and US 6479489.
Phenylacetyl halides of formula Vl, wherein Hal is Cl
or Br, are known compounds or can be prepared by known
methods as described, for example, in US 6774133, US
6555567 and US 6479489. Amino acid esters of formula
V, wherein Ri4 is C1-C4alkyl, can be prepared by known
methods from amino acids of formula VII. These
compounds can be isolated as free amines or amine
salts. VlIl Amino acids of formula VII can be prepared
from ketons of formula X by means of Strecker
Synthesis via amino nitriles of formula
VIII.Alternatively, amino acids of formula VII can be
prepared from ketones of formula X by means of
Bucherer Bergs reaction via hydantoins of formula IX.
Compounds of formula X, where R1, R2, R3 and R4 are
hydrogen and R is C1-4 alkyl, C1-4 haloalkyl, C3-C6
alkenyl, C3-C6 alkinyl or a benzyl group, are known or
can be obtained, for example, according to Journal of
Organic Chemistry (1961), 26, 1867-74). Compounds of
formula X, where R1, R2, R and R4 are CH3 and R is a
C1-4 alkyl or C3-C6 alkenyl, are known or can be
obtained in analogy to procedures described, for
example, in WO9854174. (IV) Alternatively, compounds
of formula IV may be prepared by subjecting
derivatives of 



formula Xl to alcoholysis with R14OH, preferably in in
acidic media by known methods described, for example,
in US 6774133, US 6555567 and US 6479489. Compounds of
formula Xl may be themselves prepared by reacting
amino nitriles of formula VIII with phenylacetyl
halides of formula Vl, preferably in the presence of
base in a suitable solvent by known methods described,
for example, in US 6774133, US 6555567 and US 6479489.
The compounds of the formulae IV, V, VII VIII IX and
Xl, and salts thereof in the case of compounds V VII
and VIM, are novel and have been specifically designed
for the synthesis of the compounds of the formula I .
The remaining starting compounds and intermediates
ofthe reaction schemes are known or can be prepared
according to methods known to a person skilled in the
art. The reactants can be reacted in the presence of a
base. Examples of suitable bases are alkali metal or
alkaline earth metal hydroxides, alkali metal or
alkaline earth metal hydrides, alkali metal or
alkaline earth metal amides, alkali metal or alkaline
earth metal alkoxides, alkali metal or alkaline earth
metal acetates, alkali metal or alkaline earth metal
carbonates, alkali metal or alkaline earth metal
dialkylamides or alkali metal or alkaline earth metal
alkylsilylamides, alkylamines, alkylenediamines, free
or N-alkylated saturated or unsaturated
cycloalkylamines, basic heterocycles, ammonium
hydroxides and carbocyclic amines. Examples which may
be mentioned are sodium hydroxide, sodium hydride,
sodium amide, sodium methoxide, sodium acetate, sodium
carbonate, potassium tert-butoxide, potassium
hydroxide, potassium carbonate, potassium hydride,
lithium diisopropylamide, potassium
bis(trimethylsilyl)amide, calcium hydride,
triethylamine, diisopropylethylamine,
triethylenediamine, cyclohexylamine,
N-cyclohexyl-N,N-dimethylamine, N,N-diethylaniline,
pyridine, 4-(N,N-dimethylamino)pyridine, quinuclidine,
N-methylmorpholine, benzyltrimethylammonium hydroxide
and 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). The
reactants can be reacted with each other as such, i.e.
without adding a solvent or diluent. In most cases,
however, it is advantageous to add an inert solvent or
diluent or a mixture of these. If the reaction is
carried out in the presence of a base, bases which are
employed in excess, such as triethylamine, pyridine,
N-methylmorpholine or N Ndiethylaniline, may also act
as solvents or diluents. The reaction is
advantageously carried out in a temperature range from
approximately - 800C to approximately +1400C,
preferably from approximately -300C to approximately
+1000C, in many cases in the range between ambient
temperature and approximately +800C. A compound I can
be converted in a manner known per se into another
compound I by replacing one or more substituents of
the starting compound I in the customary manner by
(an)other substituent(s) according to the invention.
Depending on the choice of the reaction conditions and
starting materials which are suitable in each case, it
is possible, for example, in one reaction step only to
replace one substituentby another substituent
according to the invention, or a plurality of
substituents can be re placed by other substituents
according to the invention in the same reaction step.
Salts of compounds I can be prepared in a manner known
per se. Thus, for example, acid 



addition salts of compounds I are obtained by
treatment with a suitable acid or a suitable ion
exchanger reagent and salts with bases are obtained by
treatment with a suitable base or with a suitable ion
exchanger reagent. Salts of compounds I can be
converted in the customary manner into the free
compounds I , acid addition salts, for example, by
treatment with a suitable basic compound or with a
suitable ion exchanger reagent and salts with bases,
for example, by treatment with a suitable acid or with
a suitable ion exchanger reagent. Salts of compounds I
can be converted in a manner known per se into other
salts of compounds I , acid addition salts, for
example, into other acid addition salts, for example
by treatment of a salt of inorganic acid such as
hydrochloride with a suitable metal salt such as a
sodium, barium or silver salt, of an acid, for example
with silver acetate, in a suitable solvent in which an
inorganic salt which forms, for example silver
chloride, is insoluble and thus precipitates from the
reaction mixture. Depending on the procedure or the
reaction conditions, the compounds I , which have
saltforming properties can be obtained in free form or
in the form of salts. The compounds I and, where
appropriate, the tautomers thereof, in each case in
free form or in salt form, can be present in the form
of one of the isomers which are possible or as a
mixture of these, for example in the form of pure
isomers, such as antipodes and/or diastereomers, or as
isomer mixtures, such as enantiomer mixtures, for
example racemates, diastereomer mixtures or racemate
mixtures, depending on the number, absolute and
relative configuration of asymmetric carbon atoms
which occur in the molecule and/or depending on the
configuration of non-aromatic double bonds which occur
in the molecule; the invention relates to the pure
isomers and also to all isomer mixtures which are
possible and is to be understood in each case in this
sense hereinabove and hereinbelow, even when
stereochemical details are not mentioned specifically
in each case. Diastereomer mixtures or racemate
mixtures of compounds I , in free form or in salt
form, which can be obtained depending on which
starting materials and procedures have beenchosen can
be separated in a known manner into the pure
diasteromers or racemates on the basis of the
physicochemical differences of the components, for
example by fractional crystallization, distillation
and/or chromatography. Enantiomer mixtures, such as
racemates, which can be obtained in a similar manner
can be resolved into the optical antipodes by known
methods, for example by recrystallization from an
optically active solvent, by chromatography on chiral
adsorbents, for example highperformance liquid
chromatography (HPLC) on acetyl celulose, with the aid
of suitable mi croorganisms, by cleavage with
specific, immobilized enzymes, via the formation of
inclusion compounds, for example using chiral crown
ethers, where only one enantiomer is complexed, or by
conversion into diastereomeric salts, for example by
reacting a basic endproduct racemate with an optically
active acid, such as a carboxylic acid, for example
camphor, tartaric or malic acid, or sulfonic acid, for
example camphorsulfonic acid, and separating the
diastereomer mixture which can be obtained in this
manner, for example by fractional crystallization
based on their differing solubilities, to give the
diastereomers, from 



which the desired enantiomer can be set free by the
action of suitable agents, for example basic agents.
Pure diastereomers or enantiomers can be obtained
according to the invention not only by separating
suitable isomer mixtures, but also by generally known
methods of diastereoselective or enantioselective
synthesis, for example by carrying out the process
according to the invention with starting materials of
a suitable stereochemistry. It is advantageous to
isolate or synthesize in each case the biologically
more effective isomer, for example enantiomer or
diastereomer, or isomer mixture, for example
enantiomer mixture or diastereomer mixture, if the
individual components have a different biological ac
tivity. The compounds I and, where appropriate, the
tautomers thereof, in each case in free form or in
salt form, can, if appropriate, also be obtained in
the form of hydrates and/or include other solvents,
for example those which may have been used for the
crystallization of compounds which are present in
solid form. The compounds in Tables 1 to 22 below
illustrate the compounds of the invention.Table 1:
This table discloses the 105 compounds T 1.001 to T
1.105 of the formula Ia: wherein R is CH3, R1, R2, R3
and R4 are hydrogen, G is hydrogen and Ra, Rbl Rc and
Rd are as defined below:A FRAME ASSEMBLY FOR
SUPPORTING PRINTING SCREENS. A FRAME SUPPORT MECHANISM
FOR SUPPORTING THE SAME. AND A METHOD OF MOUNTING
PRINTING SCREENS I N A SCREEN PRINTING MACHINE The
present invention relates to a frame assembly for
supporting de mountable printing screens, often
alternatively referred to as stencils or foils, for
use in a screen printing machine, a frame support
mechanism for supporting the same, and a method of
mounting printing screens in screen printing machines.
A printing screen, typically comprising a screen sheet
formed of a metal or plastic, includes apertures which
define the pattern to be printed, with the screen
being located over an object to be printed and
printing medium forced through the apertures to
provide the required print. De-mountable printing
screens are finding increasing favour as compared to
glued screens. Key benefits include ease of use,
cheaper replacement cost, improved handling logistics
in not requiring the frame to be returned when
requiring a replacement printing screen, and fewer
frames are needed as many printing screens can be used
in one frame. Various competing systems are in use,
including the VECTORGUARD (RTM) frame system, as
supplied by DEK INTERNATIONAL GMBH (Zurich,
Switzerland), and disclosed in WO-A- 2003/093012. The
current frame systems for printing liquid print media
onto planar substrates require the printing screens to
be loaded and tensioned in frames externally of the
screen printing machines, using a loading/unloading
jig. In requiring the removal of the frame from the
screen printing machine, the print 



head, typically a squeegee mechanism, has be lifted
clear of the frame, and also any residual print medium
has to be removed from the printing screen. The size
and weight of the frame and accompanying foil make
this operation awkward, and the need to remove the
residual print medium can make the process
particularly time consuming.It is an aim of the
present invention to provide an improved frame
assembly and frame supporting mechanism, which allows
for the in situ replacement of printing screens.
Although printing screens are only slightly smaller in
size than the supporting frame, printing screens are
considerably lighter and easier to handle. In one
aspect the present invention provides a frame assembly
for tensioning a printing screen, the frame assembly
comprising: a frame unit to which a printing screen is
in use tensioned; and a screen loading mechanism for
loading a printing screen into and unloading a
printing screen from the frame unit, wherein the
screen loading mechanism comprises a screen loading
member which is movably coupled to the frame unit
between a screenreceiving position in which a printing
screen can be loaded into or removed from the screen
loading member and a loaded position in which the
printing screen is loaded into the frame unit, and at
least one actuator element which is coupled to the
screen loading member and actuatable to move the
screen loading member between the screen-receiving and
loaded positions. The present invention also extends
to a screen printing machine incorporating the
above-described frame assembly. In another aspect the
present invention provides a screen printing machine,
comprising: a frame unit to which a printing screen is
in use tensioned; and a screen loading mechanism for
loading a printing screen into and unloading a
printing screen from the frame unit, wherein the
screen loading mechanism comprises a screen loading
member which is movably coupled to the frame unit
between a screen-receiving position in which a
printing screen can be loaded into or removed from the
screen loading member and a loaded position in which
the printing screen is loaded into the frame unit, and
at least one actuator element which is coupled to the
screen loading member and actuatable to move the
screen loading member between the screen-receiving and
loaded positions.- - In a further aspect the present
invention provides a frame support mechanism for
supporting a frame assembly which includes a
de-mountable printing screen, the frame support
mechanism comprising: a frame support member to which
a frame assembly is in use mounted, wherein the frame
assembly comprises a screen loading member which is
movable between a screenreceiving position in which a
printing screen can be loaded into or removed from the
screen loading member and a loaded position in which
the printing 



screen is loaded in an operative position in the frame
assembly, and at least one actuator element which is
coupled to the screen loading member and actuatable to
move the screen loading member between the
screen-receiving and loaded positions; and an actuator
mechanism which is operable to actuate the at least
one actuator element of the frame assembly to move the
screen loading member of the frame assembly between
the screen-receiving and loaded positions. The present
invention also extends to a screen printing machine
incorporating the above-described frame support
mechanism. In a still further aspect the present
invention provides a screen printing machine,
comprising: a frame support member to which a frame
assembly is in use mounted, wherein the frame assembly
comprises a screen loading member which is movable
between a screen-receiving position in which a
printing screen can be loaded into or removed from the
screen loading member and a loaded position in which
the printing screen is loaded in an operative position
in the frame assembly, and at least one actuator
element which is coupled to the screen loading member
and actuatable to move the screen loading member
between the screen-receiving and loaded positions; and
an actuator mechanism which is operable to actuate the
at least one actuator element of the frame assembly to
move the screen loading member of the frame assembly
between the screen-receiving and loaded positions.- -
In a yet further aspect the present invention provides
a frame assembly for tensioning a printing screen, the
frame assembly comprising: a frame unit to which a
printing screen is in use tensioned, wherein the frame
unit includes a support station adjacent an inner edge
thereof onto which a print head can be parked prior to
separation of the printing screen from the frame unit,
such as to provide for removal of the print head and
associated print medium from the printing screen prior
to separation of the printing screen from the frame
unit. The present invention also extends to a screen
printing machine incorporating the above-described
frame assembly. In a still yet further aspect the
present invention provides a screen printing machine,
comprising: a frame unit to which a printing screen is
mounted; and a support station onto which a print head
can be parked prior to separation of the printing
screen from the frame support member, such as to
provide for removal of the print head and associated
print medium from the printing screen prior to
separation of the printing screen from the frame
support member. In yet another aspect the present
invention provides a method of mounting a printing
screen in a screen printing machine, comprising the
steps of: providing a frame unit to which a printing
screen is mounted; providing a 



screen loading mechanism for loading a printing screen
into and unloading a printing screen from the frame
unit, wherein the screen loading mechanism comprises a
screen loading member which is movably coupled to the
frame unit between a screen-receiving position in
which a printing screen can be loaded into or removed
from the screen loading member and a loaded position
in which the printing screen is loaded into the frame
unit; moving the screen loading member to the
screen-receiving position; loading a printing screen
into the screen loading member when positioned in the
screen-receiving position; and moving the screen
loading member to the loaded position in which the
printing screen is loaded into the frame unit.In yet
still another aspect the present invention provides a
method of mounting a printing screen in a screen
printing machine, comprising the steps of: providing a
frame unit to which a printing screen is mounted;
providing a support station adjacent an inner edge of
the frame unit onto which a print head can be parked
prior to separation of the printing screen from the
frame unit; and parking a print head on the support
station prior to removing the printing screen from the
frame unit, thereby enabling removal of the print head
and associated print medium from the printing screen
prior to separation of the printing screen from the
frame unit. Preferred embodiments of the present
invention will now be described hereinbelow by way of
example only with reference to the accompanying
drawings, in which: Figure 1 illustrates a perspective
view from below of a frame assembly for tensioning a
printing screen in accordance with a preferred
embodiment of the present invention; Figure 2
illustrates a perspective view from above of the frame
assembly of Figure 1; Figure 3 illustrates in enlarged
scale a fragmentary perspective view (region A in
Figure 1) from below of one corner of the frame
assembly of Figure 1; Figure 4 illustrates a first
vertical sectional view (along section I-I in Figure
1) through the frame assembly of Figure 1, where
mounted in a frame supporting mechanism in accordance
with a preferred embodiment of the present invention;
Figure 5 illustrates a second vertical sectional view
(along section II-II in Figure 1) through one of the
frame members of the frame assembly of Figure 1;- -
Figures 6(a) to (e) illustrate the operation of the
frame assembly of Figure 1 when mounting a printing
screen thereto; and Figures 7(a) and (b) illustrate
steps in the operation of the frame assembly of Figure
1 when de-mounting a printing screen therefrom.
Figures 1 to 5 illustrate a frame assembly 100 for
tensioning a printing screen 



101 in accordance with a preferred embodiment of the
present invention. In this embodiment, as illustrated
in Figure 4, the screen 101 comprises a screen sheet
102, typically formed of a metal or plastic, which
includes a pattern of apertures through which a
printing medium is printed, and engagement members 103
at each of the edges of the screen sheet 102 by which
the screen 101 is tensioned. WO-A-2003/093012
discloses examples of such printing screens. The frame
assembly 100 comprises a frame unit 104 to which the
screen 101 is tensioned and a loading mechanism 105
for loading the screen 101 into the frame unit 104.
The frame unit 104 comprises first, second, third and
fourth frame members 106a-d, in this embodiment
elongate members, for engaging respective edges of the
screen 101, and first, second, third and fourth corner
pieces 107a-d which connect the respective ends of the
frame members 106a-d. I n this embodiment the frame
members 106a-d are connected to the corner pieces
107a-d by screws, but in an alternative embodiment the
frame members 106a-d and the corner pieces 107a-d
could be configured to be a press-fit connection. The
frame members 106a-d each comprise a frame element
109, which frame elements 109 are connected to the
respective corner pieces 107a-d, in this embodiment by
screws, such as to define a rigid frame, a plurality
of engagement elements 111 for engaging a respective
edge of the screen 101,in this embodiment through the
engagement member 103 at the respective edge of the
screen 101, which engagement elements 111 are
pivotally coupled to the frame element 109 such as to
be pivotable in one, tensioning sense to tension the
screen 101 and the other, opposite sense to allow for
fitting and removal of the screen 101, and a plurality
of biasing elements 117 for applying a biasing force
to respective ones of the engagement elements 111,
which biasing force acts to bias the engagement
elements 111 to pivot in the tensioning sense and
apply a tension to the respective edge of the screen
101. In this embodiment the provision of a plurality
of engagement elements 111 for engagement with each
edge of the screen 101 facilitates the application of
a controlled tension across the length of each edge of
the screen 101. I n addition, the provision of a
plurality of engagement elements 111 for engagement
with each edge of the screen 101 allows for each edge
of the screen 101 to be tensioned with a
predeterminable tension profile, for example, to a
higher tension at the respective ends. Each of the
frame elements 109 includes a central, elongate cavity
119 in which the respective engagement elements 111
are disposed along the length thereof, and a pivot
bead 121, in this embodiment a part-circular bead,
which extends along the length of the cavity 119 to
which the respective 



engagement elements 111 are pivotally hinged, as will
be described in more detail hereinbelow. In this
embodiment the engagement elements 111 of each frame
member 106a-d are juxtaposed in end-to-end relation.
In an alternative embodiment the engagement elements
111 of each frame member 106a-d could be disposed in
spaced relation. Each of the frame elements 109
further includes an elongate, screen recess 123 at a
lower, mounting surface for receiving the engagement
member 103 at the respective edge of the screen 101
and into which the respective engagement elements 111
extend to engage the engagement member 103, and a
guide 125 at an inner edge over which the screen sheet
102 of the screen 101 is tensioned.- - In this
embodiment the frame elements 109 are fabricated from
an extrusion, here an aluminum extrusion, with the
extrusion being sectioned at the required lengths.
Each of the engagement elements 111 comprises a body
127 which includes a pivot recess 129, in this
embodiment a part-circular recess, which extends along
the length thereof and in which the pivot bead 121 of
the respective frame element 109 is held captive,
whereby the engagement elements 111 are captively
pivotable to the respective frame elements 109. Each
of the engagement elements 111 further includes a
first, engagement arm 131 which extends into the
screen recess 123 in the respective frame element 109
for engagement with the engagement member 103 at the
respective edge of the screen 101. In this embodiment
the engagement arm 131 extends substantially
orthogonally to the lower, mounting surface of the
respective frame element 109. In this embodiment the
engagement arm 131 comprises a continuous bar, but in
other embodiments can have any desired form, for
example, as a comb structure for engaging slots which
provide the engagement member 103 at the respective
edge of the screen 101. Each of the engagement
elements 111 further includes a second, biasing arm
133 which is engaged by respective ones of the biasing
elements 117, in this embodiment by a pair of the
biasing elements 117, such as to bias the engagement
element 111 to pivot in the tensioning sense, whereby
the distal end of the engagement arm 131 is biased in
a direction outwardly from the inner edge of the
respective frame element 109 to tension the respective
edge of the screen 101. I n this embodiment the
biasing arm 133 extends substantially parallel to the
lower, mounting surface of the respective frame
element 109 in a direction towards the outer edge of
the respective frame element 109. In this embodiment
the biasing elements 117 are configured to apply a
biasing force to the biasing arm 133 in a direction
substantially orthogonal to the lower mounting surface
of the respective frame element 



109.Each of the engagement elements 111 further
includes a third, operating arm 135 which allows for
operation of the engagement elements 111 to enable the
fitting of the screen 101, as will be described in
more detail hereinbelow. In this embodiment the
operating arm 135 extends substantially parallel to
the lower, mounting surface of the respective frame
element 109 in a direction towards the inner edge of
the respective frame element 109. In this embodiment
the engagement elements 111 are fabricated from an
extrusion, here an aluminum extrusion, with the
extrusion being sectioned at the required lengths. The
frame unit 104 further comprises a counter-biasing
element 141 which is operable, in this embodiment
commonly, to engage the operating arms 135 of each of
the engagement elements 111 to apply a counter-biasing
force to the operating arms 135, such as to
counter-bias the engagement elements 111 to overcome
the normal biasing force of the biasing elements 117
and cause the engagement elements 111 to adopt a
position in which the screen 101 is released from
engagement with the engagement elements 111, such as
to allow for the fitting or removal of the screen 101.
In this embodiment the counter-biasing element 141
comprises a single elongate inflatable bladder 143,
here a pneumatic bladder, which is threaded through
the central cavities 119 of the frame elements 109
adjacent the operating arms 135 of the engagement
elements 111 and through the corner pieces 107a-d, as
illustrated in Figure 3, and a fluid connector 145,
here a quick-fit pneumatic connector, which is
connected to one end of the bladder 143 such as to
allow for inflation and deflation of the bladder 143
by a separate actuator (not illustrated), with the
other end of the bladder 143 being closed. In this
embodiment the fluid connector 145 is mounted in one
of the corner pieces 107a-d, here the first corner
piece 107a. In this embodiment the counterbiasing
element 141 is configured to apply a counter-biasing
force to the operating arms 135 in a direction
substantially orthogonal to the lower, mounting
surface of the respective frame elements 109.- - As
illustrated in Figure 5, the frame unit 104 further
comprises a support station 147 which is located
adjacent the inner edge of the frame element 109 of
one of the frame members 106a-d, in this embodiment
the first frame member 106a, onto which a print head
PH, such as a squeegee mechanism, can be parked, such
as to support the print medium PM which is being
operated upon by the print head PH and thereby allow
for the screen 101 to be changed without requiring any
special action in relation to the print head PH and in
particular the print medium PM, typically the removal
of the print medium PM from the surface of the screen
101 as would otherwise be required. 



In this embodiment the support station 147 includes a
planar, sheet element 149, which extends inwardly from
the lower surface of the frame element 109 and has a
sufficient width to receive the print head PH thereon.
In this embodiment the sheet element 149 has a tapered
leading edge 151, such as to facilitate the movement
of the print head PH thereonto. The screen loading
mechanism 105 comprises a loading member 153 which is
movably coupled to the frame unit 104 between a
screen-receiving position, as illustrated in Figure
6(c), in which the loading member 153 is spaced from
the frame unit 104 to allow the screen 101 to be
loaded into the loading member 153, and a loaded
position, as illustrated in Figure 6(d), in which the
screen 101 is located at the frame unit 104 at a
position which allows for tensioning of the screen
101, and at least one actuator element 154, in this
embodiment a plurality of actuator elements 154a-d
which are coupled to the loading member 153 such as to
move the loading member 153 between the
screen-receiving and loaded positions on actuation. In
this embodiment the loading member 153 comprises a
plurality of support elements 155 which are movably
coupled to the frame elements 109 of respective ones
of the frame members 106a-d, in this embodiment first,
second and third support elements 155a, b, c which are
movably coupled tothe frame elements 109 of the
second, third and fourth frame members 106b, c, d and
together define a U-shaped section when viewed from
above, which allows for the screen 101 to be slid
thereinto and captively received. In this embodiment
the support elements 155a-c comprise elongate elements
which extend along the lengths of the respective ones
of the frame elements 109. The support elements 155a-c
each define a support surface 159, on which the screen
101 is supported, and a guide surface 161, which acts
to guide the screen 101 to the required position for
loading the screen 101 into the frame unit 104. I n
this embodiment the support elements 155a, b, c
comprise Lshaped bars, the inner faces of which define
the support and guide surfaces 159, 161. With this
configuration, the opposing support elements 155a, c,
in this embodiment at the frame elements 109 of the
second and fourth frame members 106b, d, act as
lateral guides as the screen 101 is slid onto the
loading member 153, and the other, rear support
element 155b acts as a rear guide, which defines a
stop to the extent of insertion of the screen 101. In
this embodiment the actuator elements 154a-d are
coupled to the respective ends of the support elements
155a-c, with the third and fourth actuator elements
154c, d being commonly coupled to the ends of the
first and second support elements 155a, b and the
second and third support elements 155b, c,
respectively. In this embodiment the actuator elements
154a-d extend from respective 



ones of the corner pieces 107a-d, here in symmetrical
relation, and at the respective sides of the frame
assembly 100. This configuration advantageously
provides for actuation of the actuator elements 154a-d
irrespective of the extent to which the frame assembly
100 is inserted into the screen printing machine, and
thereby allows for manual positioning of the frame
assembly 100 by the operator to a desired position,
and is not constrained to a position as defined by the
actuator elements 154a-d.In this embodiment, as
illustrated in Figure 4, the actuator elements 154a-d
each comprise an actuator pin 171 which projects from
the other, upper surface of the frame unit 104 to
which the support member 153 is located, and a biasing
element 173, here a resilient element, such as a
compression spring, which is operative normally to
bias the actuator pin 171 to an extended, rest
position, as illustrated in Figure 6(a), in which the
support member 153 is in the loaded position. With
this configuration, the actuator pins 171 can be moved
from the extended, rest position to a depressed,
actuated position, as illustrated in Figure 6(b), in
which the actuator pins 171 are depressed and the
support member 153 is moved to the screen-receiving
position for allowing the screen 101 to be loaded
thereinto or removed therefrom. Figure 4 illustrates a
frame support assembly 201 in accordance with a
preferred embodiment of the present invention, in this
embodiment of a screen printing machine, where
supporting the frame assembly 100. The frame support
assembly 201 comprises first and second frame support
members 203a, b, in this embodiment elongate members,
which are disposed in opposed relation to receive
opposite frame members 106d, b of the frame assembly
100. In this embodiment the frame support members
203a, b each comprise a support element 205, here in
the form of a shelf, which defines a support surface
207 for supporting the frame members 106d, b of the
frame assembly 100. In this embodiment the frame
support assembly 201 further comprises a frame
clamping mechanism 209 for clamping the frame assembly
100 to the frame support assembly 201.- - In this
embodiment the frame clamping mechanism 209 comprises
first and second clamp units 211a, b, which are
associated with respective ones of the first and
second frame support members 203a, b and operative to
clamp the frame assembly 100 to the frame support
assembly 201. I n this embodiment the first and second
clamp units 211a, b each comprise at least one piston
element 213, here comprising a piston 215 and a piston
rod 217, which is actuated by the piston 215 to clamp
the frame assembly 100 to the frame support members
203a, b of the frame support assembly 201. 



In an alternative embodiment the frame assembly 100
could be permanently mounted in the screen printing
machine, but such permanent mounting does not allow
for any "rough" manual positioning of the frame
assembly 100 relative to the printing zone. In another
alternative embodiment the frame elements 109 of the
frame assembly 100 could be formed as an integral part
of the screen printing machine, and in one embodiment
define part of the chassis or supporting frame of the
screen printing machine. This configuration
advantageously reduces the complexity and weight of
the screen printing machine, in avoiding the need for
a separate frame support assembly 201, which is
necessarily of bulky construction to support the
relatively-large frame assembly 100. The frame support
assembly 201 further comprises an actuator mechanism
221 for actuating the actuator elements 154a-d of the
loading mechanism 105 of the frame assembly 100. In
this embodiment the actuator mechanism 221 comprises
first and second actuator units 223a, b, which are
associated with respective ones of the first and
second frame support members 203a, b and operative to
actuate the actuator elements 154a-d of the loading
mechanism 105 of the frame assembly 100.In this
embodiment the actuator units 223a, b each comprise an
actuator element 225, in this embodiment an elongate
plate which extends over a length corresponding to the
length of the frame members 106d, b, and at least one
piston element 227, in this embodiment a plurality of
piston elements 227, here each comprising a piston 235
and a piston rod 237, which is actuated by the piston
235 to drive the actuator element 225 to actuate the
actuator elements 154a-d of the loading mechanism 105
of the frame assembly 100. Operation of the frame
assembly 100 and the frame support assembly 201 will
now be described hereinbelow. The fitting of a
printing screen 101 to the frame assembly 100 will now
be described hereinbelow with reference to Figures
6(a) to (e). Figure 6(a) illustrates the normal, rest
configuration of the frame assembly 100. In a first
operation, the counter-biasing element 141 is
actuated, in this embodiment by inflating the bladder
143, to apply a counter-biasing force to the operating
arms 135 of the engagement elements 111, such as to
counterbias the engagement elements 111 to overcome
the normal biasing force of the biasing elements 117
and cause the engagement elements 111 to adopt a
screen-receiving position for receiving the screen
101, and the actuator elements 154a-d are actuated,
here by depression of the actuator pins 171 thereof by
the actuator units 223a, b of the frame support
assembly 201, such 



as to move the screen support member 153 to the
screen-receiving position, in this embodiment in a
spaced, lowered position relative to the frame members
106a-d of the frame unit 104, as illustrated in Figure
6(b). As illustrated in Figure 6(c), the screen 101 is
then located in position on the screen support member
153, in this embodiment by sliding the screen 101 into
the support member 153 to a loaded position.Following
loading of the screen 101 into the screen support
member 153, the actuator elements 154a-d are returned
to the first, rest position, in this embodiment by
actuating the actuator units 223a, b of the frame
support assembly 201 to release the biasing force from
the actuator pins 171 thereof, whereby the screen
support member 153 is moved to the loaded position, as
illustrated in Figure 6(d), in which the engagement
members 103 at the edges of the screen 101 are located
in the screen recesses 123 in the frame elements 109
of the respective frame members 106a-d. Following
mounting of the screen 101 to the frame unit 104, the
counterbiasing element 141 is de-actuated, in this
embodiment by deflating the bladder 143, which
de-actuation causes the engagement elements 111 to be
pivoted by the biasing force of the biasing elements
117 in the tensioning sense, such as to tension the
respective edges of the screen 101, as illustrated in
Figure 6(e). The removal of a printing screen 101 from
the frame unit 104 is achieved by performing the
reverse sequence of operations, but with the
additional step of parking a print head PH, in this
embodiment a squeegee mechanism comprising a pair of
opposed blades, on the support station 147 prior to
separation of the screen 101 from the frame unit 104,
as illustrated in Figures 7(a) and (b), such as to
support the print medium PM which is being operated
upon by the print head PH and thereby allow for the
screen 101 to be changed without requiring any special
action in relation to the print head PH and in
particular the print medium PM, typically the removal
of the print medium PM from the surface of the screen
101 as would otherwise be required. Finally, it will
be understood that the present invention has been
described in its preferred embodiments and can be
modified in many different ways without departing from
the scope of the invention as defined by the appended
claims.- - In one alternative embodiment the frame
members 106a-d could each include a single, elongate
engagement element 111. In other alternative
embodiments the biasing elements 117 could be provided
by any kind of resilient element, whether tensioned or
compressed. In yet another alternative embodiment the
biasing elements 117 could be provided by actuatable
elements, for example, an inflatable bladder of the
kind as embodied in relation to the counter-biasing
element 141. Also, in the described embodiments the
inflatable bladder 143 of the counterbiasing 



element 141 is pneumatically operated, but in other
embodiments could be hydraulically operated.- - CLAIMS
1. A frame assembly for supporting a printing screen,
the frame assembly comprising: a frame unit to which a
printing screen is in use supported; and a screen
loading mechanism for loading a printing screen into
and unloading a printing screen from the frame unit,
wherein the screen loading mechanism comprises a
screen loading member which is movably coupled to the
frame unit between a screen-receiving position in
which a printing screen can be loaded into or removed
from the screen loading member and a loaded position
in which the printing screen is loaded into the frame
unit, and at least one actuator element which is
coupled to the screen loading member and actuatable to
move the screen loading member between the
screen-receiving and loaded positions. 2. The frame
assembly of claim 1, wherein the screen loading
mechanism comprises a plurality of actuator elements.
3. The frame assembly of claim 2, wherein the actuator
elements are arranged to allow for loading of the
frame assembly into a screen printing machine in more
than one position. 4. The frame assembly of any of
claims 1 to 3, wherein the frame unit comprises a
plurality of frame members, and the screen loading
member comprises a plurality of support elements which
are movably coupled to respective ones of the frame
members. 5. The frame assembly of claim 4, wherein the
screen loading member comprises at least two support
elements which are disposed in opposed relation
slidingly to receive a printing screen.6. The frame
assembly of claim 5, wherein the screen loading member
comprises three support elements which together define
a U-shaped profile when viewed from above, with first
and second of the screen support elements being
disposed in opposed relation slidingly to receive a
printing screen from the one, proximal ends thereof
and the other, third screen support element extending
between the other, rear ends thereof. 7. The frame
assembly of any of claims 4 to 6, wherein the frame
members comprise elongate members and the screen
support elements comprise elongate elements which
extend along a length of the respective frame members.
8. The frame assembly of claim 7 when appendant upon
claim 2, wherein the actuator elements are coupled to
respective ends of the screen 



support elements. 9. The frame assembly of any of
claims 1 to 8, wherein the at least one actuator
element comprises a movable body which is coupled to
the screen support member and extends from the frame
unit, such as to be actuatable by an external actuator
to be moved between a first position in which the
screen loading member is in the loaded position and a
second position in which the screen loading member is
in the screenreceiving position. 10. The frame
assembly of claim 9, wherein the at least one actuator
element further comprises a biasing element which
normally biases the movable body to the first
position, with the movable body being moved to the
second position against the bias of the biasing
element. 11. The frame assembly of claim 9 or 10,
wherein the first position is an extended position, in
which the movable body extends from the frameunit and
the second position is a depressed position, in which
the movable body is depressed into the frame unit. 12.
The frame assembly of any of claims 1 to 11, wherein
the frame unit includes a support station adjacent an
inner edge thereof onto which a print head can be
parked prior to separation of the printing screen from
the frame unit, such as to enable removal of the print
head and associated print medium from the printing
screen prior to separation of the printing screen from
the frame unit. 13. The frame assembly of claim 12,
wherein the support station comprises a platform which
extends inwardly from a lower surface of the
respective edge of the frame unit, such as to allow
for sliding movement of the print head thereonto. 14.
The frame assembly of claim 13, wherein the platform
comprises a sheet element. 15. A screen printing
machine incorporating the frame assembly of any of
claims 1 to 14. 16. The screen printing machine of any
of claims 1 to 15, wherein the frame unit is provided
at least in part by a chassis or supporting frame of
the screen printing machine. 17. The screen printing
machine of claim 16, wherein the frame unit is
provided by a chassis or supporting frame of the
screen printing machine. 18. The screen printing
machine of claim 16 or 17, wherein the frame unit is
an integral part of the screen printing machine. 19. A
screen printing machine, comprising:a frame unit to
which a printing screen is in use supported; and a
screen loading mechanism for loading a printing screen
into and unloading a printing screen from the frame
unit, wherein the screen 



loading mechanism comprises a screen loading member
which is movably coupled to the frame unit between a
screen-receiving position in which a printing screen
can be loaded into or removed from the screen loading
member and a loaded position in which the printing
screen is loaded into the frame unit, and at least one
actuator element which is coupled to the screen
loading member and actuatable to move the screen
loading member between the screen-receiving and loaded
positions. 20. The screen printing machine of claim
19, wherein the at least one actuator element
comprises a movable body which is coupled to the
screen support member and extends from the frame unit,
such as to be actuatable by an external actuator to be
moved between a first position in which the screen
loading member is in the loaded position and a second
position in which the screen loading member is in the
screenreceiving position. 21. The screen printing
machine of claim 20, wherein the at least one actuator
element further comprises a biasing element which
normally biases the movable body to the first
position, with the movable body being moved to the
second position against the bias of the biasing
element. 22. The screen printing machine of claim 20
or 21, wherein the first position is an extended
position, in which the movable body extends from the
frame unit and the second position is a depressed
position, in which the movable body is depressed into
the frame unit. 23. The screen printing machine of any
of claims 19 to 22, wherein the screen loading
mechanism comprises a plurality of actuator
elements.24. The screen printing machine of any of
claims 19 to 23, wherein the frame unit comprises a
plurality of frame members, and the screen loading
member comprises a plurality of support elements which
are movably coupled to respective ones of the frame
members. 25. The screen printing machine of claim 24,
wherein the screen loading member comprises at least
two support elements which are disposed in opposed
relation slidingly to receive a printing screen. 26.
The screen printing machine of claim 25, wherein the
screen loading member comprises three support elements
which together define a Ushaped profile when viewed
from above, with first and second of the screen
support elements being disposed in opposed relation
slidingly to receive a printing screen from the one,
proximal ends thereof and the other, third screen
support element extending between the other, rear ends
thereof. 27. The screen printing machine of any of
claims 24 to 26, wherein the 



frame members comprise elongate members and the screen
support elements comprise elongate elements which
extend along a length of the respective frame members.
28. The screen printing machine of claim 27 when
appendant upon claim 23, wherein the actuator elements
are coupled to respective ends of the screen support
elements. 29. The screen printing machine of any of
claims 19 to 28, wherein the at least one actuator
element comprises a movable body which is coupled to
the screen support member and extends from the frame
unit, such as to be actuatable by an external actuator
to be moved between a first position in which the
screen loading member is in the loaded positionand a
second position in which the screen loading member is
in the screen-receiving position. 30. The screen
printing machine of claim 29, wherein the at least one
actuator element further comprises a biasing element
which normally biases the movable body to the first
position, with the movable body being moved to the
second position against the bias of the biasing
element. 31. The screen printing machine of claim 29
or 30, wherein the first position is an extended
position, in which the movable body extends from the
frame unit and the second position is a depressed
position, in which the movable body is depressed into
the frame unit. 32. The screen printing machine of any
of claims 19 to 31, further comprising: a support
station adjacent an inner edge thereof onto which a
print head can be parked prior to separation of the
printing screen from the frame unit, such as to enable
removal of the print head and associated print medium
from the printing screen prior to separation of the
printing screen from the frame unit. 33. The screen
printing machine of claim 32, wherein the support
station comprises a platform which extends inwardly
from a lower surface of the respective edge of the
frame unit, such as to allow for sliding movement of
the print head thereonto. 34. The screen printing
machine of claim 33, wherein the platform comprises a
sheet element. 35. The screen printing machine of any
of claims 19 to 34, wherein the frame unit is provided
at least in part by a chassis or supporting frame of
the screen printing machine.- - 36. The screen
printing machine of claim 35, wherein the frame unit
is provided by a chassis or supporting frame of the
screen printing machine. 



37. The screen printing machine of claim 35 or 36,
wherein the frame unit is an integral part of the
screen printing machine. 38. A frame support mechanism
for supporting a frame assembly which includes a
de-mountable printing screen, the frame support
mechanism comprising: a frame support member to which
a frame assembly is in use supported, wherein the
frame assembly comprises a screen loading member which
is movable between a screen-receiving position in
which a printing screen can be loaded into or removed
from the screen loading member and a loaded position
in which the printing screen is loaded in an operative
position in the frame assembly, and at least one
actuator element which is coupled to the screen
loading member and actuatable to move the screen
loading member between the screen-receiving and loaded
positions; and an actuator mechanism which is operable
to actuate the at least one actuator element of the
frame assembly to move the screen loading member of
the frame assembly between the screen-receiving and
loaded positions. 39. The frame support mechanism of
claim 38, wherein the frame assembly comprises a
plurality of actuator elements which are disposed at
opposite edges thereof, the frame support member
comprises first and second frame support elements
which are disposed in opposed relation to support
respective ones of the opposite edges of the frame
assembly, and the actuator mechanism comprises first
and second actuator units which are operative to
actuate the actuator elements at the respective edges
of the frame assembly.40. The frame support mechanism
of claim 39, wherein the actuator units each comprise
an engagement element for engaging the actuator
elements at the respective edge of the frame assembly,
and at least one drive element which is operable to
drive the engagement element to actuate the actuator
elements at the respective edge of the frame assembly.
41. The frame support mechanism of claim 40, wherein
the at least one drive element comprises a piston
element. 42. The frame support mechanism of any of
claims 38 to 41, wherein the frame assembly comprises
a frame unit to which the screen support member is
movably coupled. 43. The frame support mechanism of
claim 42, wherein the frame unit comprises a plurality
of frame members, and the screen loading member
comprises a plurality of screen support elements which
are movably coupled to respective ones of the frame
members. 



44. The frame support mechanism of claim 43, wherein
the frame members comprise elongate members and the
screen support elements comprise elongate elements
which extend along a length of the respective frame
members. 45. The frame support mechanism of claim 44
when appendant upon claim 39, wherein the actuator
elements are coupled to respective ends of the screen
support elements. 46. The frame support mechanism of
any of claims 43 to 45, wherein the screen loading
member comprises at least two screen support elements
which are disposed in opposed relation slidingly to
receive a printing screen.47. The frame support
mechanism of claim 46, wherein the screen loading
member comprises three screen support elements which
together define a U-shaped profile when viewed from
above, with first and second of the screen support
elements being disposed in opposed relation slidingly
to receive a printing screen from the one, proximal
ends thereof and the other, third screen support
element extending between the other, rear ends
thereof. 48. The frame support mechanism of any of
claims 38 to 47, further comprising: a support station
onto which a print head can be parked prior to
unloading of the printing screen from the frame unit,
such as to enable removal of the print head and
associated print medium from the printing screen prior
to unloading of the printing screen from the frame
unit. 49. The frame support mechanism of claim 48,
wherein the support station is located adjacent an
inner edge of the frame unit. 50. The frame support
mechanism of claim 49, wherein the support station
comprises a platform which extends inwardly from a
lower surface of the respective edge of the frame
unit, such as to allow for sliding movement of the
print head thereonto. 51. The frame support mechanism
of claim 50, wherein the platform comprises a sheet
element. 52. A screen printing machine incorporating
the frame support mechanism of any of claims 38 to
51.- - 53. The screen printing machine of claim 52,
wherein the frame support member is provided at least
in part by a chassis or supporting frame of a screen
printing machine. 54. The screen printing machine of
claim 53, wherein the frame support member is provided
by a chassis or supporting frame of the screen
printing machine. 



55. The screen printing machine of claim 53 or 54,
wherein the frame support member is an integral part
of the screen printing machine. 56. A screen printing
machine, comprising: a frame support member to which a
frame assembly is in use supported, wherein the frame
assembly comprises a screen loading member which is
movable between a screen-receiving position in which a
printing screen can be loaded into or removed from the
screen loading member and a loaded position in which
the printing screen is loaded in an operative position
in the frame assembly, and at least one actuator
element which is coupled to the screen loading member
and actuatable to move the screen loading member
between the screen-receiving and loaded positions; and
an actuator mechanism which is operable to actuate the
at least one actuator element of the frame assembly to
move the screen loading member of the frame assembly
between the screen-receiving and loaded positions. 57.
The screen printing machine of claim 56, wherein the
frame assembly comprises a plurality of actuator
elements which are disposed at opposite edges thereof,
the frame support member comprises first and second
frame support elements which are disposed in opposed
relation to support respective ones of the opposite
edges of the frame assembly, and the actuator
mechanism comprises first and second actuator
unitswhich are operative to actuate the actuator
elements at the respective edges of the frame
assembly. 58. The screen printing machine of claim 57,
wherein the actuator units each comprise an engagement
element for engaging the actuator elements at the
respective edge of the frame assembly, and at least
one drive element which is operable to drive the
engagement element to actuate the actuator elements at
the respective edge of the frame assembly. 59. The
screen printing machine of claim 58, wherein the at
least one drive element comprises a piston element.
60. The screen printing machine of any of claims 56 to
59, wherein the frame assembly comprises a frame unit
to which the screen support member is movably coupled.
61. The screen printing machine of claim 60, wherein
the frame unit comprises a plurality of frame members,
and the screen loading member comprises a plurality of
screen support elements which are movably coupled to
respective ones of the frame members. 62. The screen
printing machine of claim 61, wherein the frame
members comprise elongate members and the screen
support elements comprise 



elongate elements which extend along a length of the
respective frame members. 63. The screen printing
machine of claim 62 when appendant upon claim 57,
wherein the actuator elements are coupled to
respective ends of the screen support elements. 64.
The screen printing machine of any of claims 61 to 63,
wherein the screen loading member comprises at least
two screen support elementswhich are disposed in
opposed relation slidingly to receive a printing
screen. 65. The screen printing machine of claim 64,
wherein the screen loading member comprises three
screen support elements which together define a
U-shaped profile when viewed from above, with first
and second of the screen support elements being
disposed in opposed relation slidingly to receive a
printing screen from the one, proximal ends thereof
and the other, third screen support element extending
between the other, rear ends thereof. 66. The screen
printing machine of any of claims 56 to 65, further
comprising: a support station onto which a print head
can be parked prior to unloading of the printing
screen from the frame unit, such as to enable removal
of the print head and associated print medium from the
printing screen prior to unloading of the printing
screen from the frame unit. 67. The screen printing
machine of claim 66, wherein the support station is
located adjacent an inner edge of the frame unit. 68.
The screen printing machine of claim 67, wherein the
support station comprises a platform which extends
inwardly from a lower surface of the respective edge
of the frame unit, such as to allow for sliding
movement of the print head thereonto. 69. The screen
printing machine of claim 68 wherein the platform
comprises a sheet element. 70. The screen printing
machine of any of claims 56 to 69, wherein the frame
support member is provided at least in part by a
chassis or supporting frame of a screen printing
machine.- - 71. The screen printing machine of claim
70, wherein the frame support member is provided by a
chassis or supporting frame of the screen printing
machine. 72. The screen printing machine of claim 70
or 71, wherein the frame support member is an integral
part of the screen printing machine. 73. A frame
assembly for supporting a printing screen, the frame
assembly comprising: 



a frame unit to which a printing screen is in use
supported, wherein the frame unit includes a support
station adjacent an inner edge thereof onto which a
print head can be parked prior to separation of the
printing screen from the frame unit, such as to
provide for removal of the print head and associated
print medium from the printing screen prior to
separation of the printing screen from the frame unit.
74. The frame assembly of claim 73, wherein the
support station comprises a platform which extends
inwardly from a lower surface of the respective edge
of the frame unit, such as to allow for sliding
movement of the print head thereonto. 75. The frame
assembly of claim 74, wherein the platform comprises a
sheet element. 76. A screen printing machine
incorporating the frame assembly of any of claims 73
to 75. 77. The screen printing machine of claim 76,
wherein the frame unit is provided at least in part by
a chassis or supporting frame of the screen printing
machine.- - 78. The screen printing machine of claim
78, wherein the frame unit is provided by a chassis or
supporting frame of the screen printing machine. 79.
The screen printing machine of claim 77 or 78, wherein
the frame unit is an integral part of the screen
printing machine. 80. A screen printing machine,
comprising: a frame unit to which a printing screen is
in use supported; and a support station onto which a
print head can be parked prior to separation of the
printing screen from the frame support member, such as
to provide for removal of the print head and
associated print medium from the printing screen prior
to separation of the printing screen from the frame
support member. 81. The screen printing machine of
claim 80, wherein the support station comprises a
platform which extends inwardly from a lower surface
of the respective edge of the frame unit, such as to
allow for sliding movement of the print head
thereonto. 82. The screen printing machine of claim
81, wherein the platform comprises a sheet element.
83. The screen printing machine of any of claims 80 to
82, wherein the frame unit is provided at least in
part by a chassis or supporting frame of the screen
printing machine. 84. The screen printing machine of
claim 83, wherein the frame unit is provided by a
chassis or supporting frame of the screen printing 



machine. 85. The screen printing machine of claim 83
or 84, wherein the frame unit is an integral part of
the screen printing machine.- - 86. A method of
mounting a printing screen in a screen printing
machine, comprising the steps of: providing a frame
unit to which a printing screen is supported;
providing a screen loading mechanism for loading a
printing screen into and unloading a printing screen
from the frame unit, wherein the screen loading
mechanism comprises a screen loading member which is
movably coupled to the frame unit between a
screen-receiving position in which a printing screen
can be loaded into or removed from the screen loading
member and a loaded position in which the printing
screen is loaded into the frame unit; moving the
screen loading member to the screen-receiving
position; loading a printing screen into the screen
loading member when positioned in the screen-receiving
position; and moving the screen loading member to the
loaded position in which the printing screen is loaded
into the frame unit. 87. The method of claim 86,
wherein the screen loading mechanism comprises at
least one actuator element which is coupled to the
screen loading member, and the steps of moving the
screen loading member are performed by actuating the
at least one actuator element. 88. The method of claim
87, wherein the screen loading mechanism comprises a
plurality of actuator elements which are coupled to
the screen loading member, and the steps of moving the
screen loading member are performed by actuating the
actuator elements. 89. The method of any of claims 86
to 88, wherein frame unit and the screen loading
mechanism are provided as a removable frame assembly.-
- 90. The method of claim 89 when appendant upon claim
88, wherein the actuator elements are arranged to
allow for loading of the frame assembly into a screen
printing machine in more than one position. 91. The
method of any of claims 86 to 90, wherein the frame
unit comprises a plurality of frame members, and the
screen loading member comprises a plurality of support
elements which are movably coupled to respective ones
of the frame members. 92. The method of claim 91,
wherein the screen loading member comprises at least
two support elements which are disposed in opposed
relation slidingly to receive a printing screen. 93.
The method of claim 92, wherein the screen loading
member comprises 



three support elements which together define a
U-shaped profile when viewed from above, with first
and second of the screen support elements being
disposed in opposed relation slidingly to receive a
printing screen from the one, proximal ends thereof
and the other, third screen support element extending
between the other, rear ends thereof. 94. The method
of any of claims 91 to 93, wherein the frame members
comprise elongate members and the screen support
elements comprise elongate elements which extend along
a length of the respective frame members. 95. The
method of claim 94 when appendant upon claim 88,
wherein the actuator elements are coupled to
respective ends of the screen support elements. 96.
The method of any of claims 86 to 95, wherein the at
least one actuator element comprises a movable body
which is coupled to the screen support member and
extends from the frame unit, such as to be actuatable
by an external actuator to be moved between a first
position- - in which the screen loading member is in
the loaded position and a second position in which the
screen loading member is in the screenreceiving
position. 97. The method of claim 96, wherein the at
least one actuator element further comprises a biasing
element which normally biases the movable body to the
first position, with the movable body being moved to
the second position against the bias of the biasing
element. 98. The method of claim 96 or 97, wherein the
first position is an extended position, in which the
movable body extends from the frame unit and the
second position is a depressed position, in which the
movable body is depressed into the frame unit. 99. The
method of any of claims 86 to 98, wherein the frame
unit includes a support station adjacent an inner edge
thereof onto which a print head can be parked prior to
separation of the printing screen from the frame unit,
and further comprising the step of: parking a print
head on the support station prior to the step of
moving the printing screen to the screen-receiving
position, thereby enabling removal of the print head
and associated print medium from the printing screen
prior to separation of the printing screen from the
frame unit. 100. The method of claim 99, wherein the
support station comprises a platform which extends
inwardly from a lower surface of the respective edge
of the frame unit, such as to allow for sliding
movement of the print head thereonto. 



101. The method of claim 100, wherein the platform
comprises a sheet element.102. A method of mounting a
printing screen in a screen printing machine,
comprising the steps of: providing a frame unit to
which a printing screen is supported; providing a
support station adjacent an inner edge of the frame
unit onto which a print head can be parked prior to
separation of the printing screen from the frame unit;
and parking a print head on the support station prior
to removing the printing screen from the frame unit,
thereby enabling removal of the print head and
associated print medium from the printing screen prior
to separation of the printing screen from the frame
unit. 103. The method of claim 102, wherein the
support station comprises a platform which extends
inwardly from a lower surface of the respective edge
of the frame unit, such as to allow for sliding
movement of the print head thereonto. 104. The method
of claim 103, wherein the platform comprises a sheet
element. 


