AS A BI OFOULI NG CONTROL AGENT This invention relates generally to the
field of water treatnent technologies and, nore particularly to methods
for ilms, from a
surface" submarged in water. Bi of oul i ng has al ways been probl ematic in
I ndustfial water systems such as cooling towers, heat exchanger and

ai rwashers.,: The presence of ni croorgani sms in IndUStI’I al water cannot be
total Ly éeliminated even with excessive use of chenical biocides. Forngl on
of bacteria bi of| Ims can adversely affiect heat transfer .efficiency. a
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the exterior of the reservoir to be adjacent a.

spaoed pair of ¢lectrades in electrical connec-
tion -with “one or ‘more plezoelectnc elements

" . included in a voltage generating device which
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25
30

35

por Ty )
LY SO . S - .

also includes a striker and a reciprocable
ﬁnger piece which in the normal inoperative
condition of the lighter extends to the ex-
terior: of the casing, and the striker is loaded

the finger piece and normally is held in spaced
relationship to the piezoelectric element -or
elements, the finger . piece beéing depressible
to stress the spiing and then release the
striker - so. that the striker is driven into
impact against thé said ‘element or elements
to establish a spark’ creatmg electric potential
across the electrodes and ignite gaseous fuel
discharged- from the valve.

Other features of the lighter are claimed
in our Divisional Application No. 50365 /70.

In order that the invention may be under-
stood and carried into practice more readily,
refefence will now be made to the accom-

panying drawings :wherein: —

“Fig. 1 is a vertical section of one preferred
form of ‘smokers’ lighter . constructed in
accordance with'the present invention, ‘show-
ing the lighter in its normal inoperative state;

. a hinged cap is sxtuated at the top.of the

lighter;

Fig. 2'is a fragmentary perspective view, .
on an enlarged scale, of an electrode support.

incorporated in the lighter of Fig. 15
Frg 3isa vertrcal SCCthIl of ﬂle lrghter

[Przce 25 p]

is in contact with one side wall of the casing -
through a -distance in excess of one half of
the casing ‘depth; and is adapted to receive
and ‘discharge a supply of pressurized and
liquefied gaseous fuel.

A fuel discharge valve 3, of known con=

_ struction, extending -vertically through - the
reservoir, has a peripheral port (not shown)

whereby communication. is established . be-
tween the interiors of the valve 3 and ‘the
reservoir 2, and is provided with an axially
rec1procable discharge nozzle 3a which pro-
jects through and beyond the upper end of
the valve and is loaded by a spring (also-not
shown) provided -internally and wurging - the
nozzle 3a -outwardly of the valve so as to
open the latter when: the lighter is operated.

-The lower end . of the valve 3 is fixed in
the bottom' wall of ‘the casing ‘1" which -wall
also constitutes the bottom' wall- of the reser~
voir 2, and ‘its upper end extends through

" the top wall of the reservoir so as to locate
- the nozzle 3a .above the reservoir. A ‘known

fuel-filler valve 4 fixed in -an extendmg up-.
wardly from-the bottom wall of the casing 1

into the interior-of the-reservoir at.a posi-

tion laterally spaced from the valve 3, has a
central passage .extending .through the length
thereof 'to enable fuel to be fed mto the
Teservoir. :
Since thé construction and operatmn of the.
valves. 3 and -4 are known and do not con-.
stitute part of thé present irivention, detailed

' descnptmns of these valves are omltted
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3 To date, biodispersants have not been used effectively w thout
bi odci des. As environnental regul ations on biocide usage becones nore
stringent, it+—is—gdesirableto create a high performance blodlspersant to
-control biofouling wthout the addition of chemcal ‘bi ocides. -
Japanese Patent No. 07224299 describes the use of i near a}kylbenzene :
sulfonate (LAS) in formul ations of detergents:for ‘renoval of hardened orrs
-fromhard surfaces, but it is not related to bi of i | m study. Anot her prior.,
arjAof_2nterest is European Patentlhgh“§02 701. It describes the use of LAS
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ing in which the nozzle 3a is received and tends, and is formed, upwardly of the parti- 120 %
the nozzle has a circumferential :shoulder on tion 19a, with a 10ng1tudma1 aperture 19¢, . . - -
which the. said member . seats so that the A - cylindrical spring-loaded . hammer or
. stressed spring .15 is adapted to drive the striker 20.is accommodated in and ; is: adapted' -
60 nozzle . inwardly of the discharge valve.in to reciprocate within and- lengthwise of -the. - e
opposmon to the force of the nozzle: loading ' sheath 19 upwardly of the partition 19a, the‘. 125 -
- spring within the valve so as to close the latier.  striker .20. is fixed upon the lower end ’of a
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piece 25 when the latter - is depressed manu-
ally. through a predetermmed distance so as

:to swing the catch 29 away from. the sheath

about -its lower end 29a and- thereby remove
the nose 29c outwardly of the aperture 19c.

- . The nose 29¢c.of the catch is adapted to serve

50

as a seat for the striker 20 and, when the
finger piece 25 is at the limit of its spring

. driven upwards stroke, is -urged - inwardly

60,

65

of the aperture 19c to the interior of the
sleeve and the underside of the striker by a
bowed leaf spring 30 which is secured at,
or substantially at, its mid point 302 to the
side of the catch remote from the sheath so
that the ends of the spring 30 . abut the
internal surface of the adjacent side wall of
the casing, the spring 30 is compressed and
stressed between the catch-and the wall, the

catch -is. pressed against the exterior of the.
‘sheath, and the striker seats’ upon the nose

and is locked against downwards movement
Wlthln the sheath. :

tﬁéﬁt

e hand holding the 11ghter, the finger

pxece 25 with the result that, first, the carrier -

26 is depresséd and slides down the striker
shank, secondly the striker actuating spring
28 and carfier return spring 27 are com-
pressed, and thirdly the lower end of the
finger piece 25 -impacts and then rides down-
wardly of the inclined or bevelled upper end
of the catch thereby swinging the catch about
its Jower end away from the sheath against
the action of the bow spring 30 and with-

drawing the nose 29c outwardly of the aper--

ture 19c from the intefior of the sheath and
from below the striker. As the catch is rocked
and as soon as the nose is clear of the stnker,
the latter is driven rapidly down the interior
of the sheath by the compressed spring 28

into’ violent impact with the impact receiving -

s, agam or - exa.mp?f ﬁgc{ll'ngbﬁu?rgz

110

115
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end 17a of the piezoelectric assembly 17 with . -

the result that the piezoelectric elements of
the assembly are compressed, and 4 high volt-

age current pulse is generated and fed to the -

electrodes 23, 24, thereby creating a sufficient

130
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102" by -a- screw 106: which extends‘,lﬁu@lgh- 1.1

a plam bole :in :the: 1 tgg g'l
and-is screwed .jnt: O% ore" o
pillar. 105" which 391:@] f¥ ﬁe ase 105c
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of: th@&es&vo&r Iﬂlezblecu'ode support: 105

hds,nat 8] laterally: from the
pll’0 Oa gﬁot H‘a§ 72 through-which ithe’
valve 103:extends and. a
pﬁl oﬁ pﬁlellel Jand:Qat@ally spaced :arms .
105g: higlo d . vertically -up=
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the cap, the bracket 9 and c¢ylinder, 12: again

‘reach -and ‘travel ~beyond their: dead. centre

_position: whereupon the compressed: cylinder
“spring 13 “drives the cap to the -said -fully

closed position with a' shap action. -
“The modified lighter shown in Figs. 4-and

*'5 resembles the lightér-shown in:Figs: 1—3,

differing, . from -the latter mainly in .that. it
comprises a_ modified or: altemanve voltage

generating - device.

50:

: The said modified . hghtu' compnses an up-
right casing 101 which thouses jts component:
patts: A ‘tank or resérvoir 102 fixed - within
the  casing," extends vertically- -upwards' from

' _ the bottom wall and .in contact with one side

55:

wall of the: latter through a distance in:excess.

of -one-half of the height of the .casing, and -

is adapted: to receive- and discharge-a supply
of . pressurized .and- liquefied gaseous -fuel.
A fuel discharge-valve 103 (of known -con-

- struction): contains. 2. spring (not shown):and-

601

is provided: with an. axially- reclprocable fuel

discharge- nozzle: 103a -which: projects - from:
and .co-axially-of its upper-end: and, between-

- its ends; with a'port (also not showa). where~

by commuinication .is- established between: the:

intefiors . of - the. valve ‘and reservoxr The

of a two-part- telescopic cylinder 112° engages |
and is adapted to rock about the projecting 105
portion- of ‘the -pin, whereas the other:and
closed -end "112a of . thé. cylinder -is- tapered

and engagés and: makes rolling contact ‘with

the inner wall of a pocket 105a’.in the internal _
surface of-the arm 105a. Normally, ‘and- as - 110
shown. in. F1g 4, the telescopic cylinder is:
maintained in’ a substanually horizontal posi-

tion. A‘coil spring- 113" contained “within the -
cylinder 112 irges-the: two parts of the-cylin-

‘der in directions. .whichtend to:move :the 115

closed- ends away from one another- and in-

crease-the length of the cylinder, the degree:

of -such." éxtension " being -determined- by the
distance -between the pm 111 and the floor . .
of thé-:pocket 105a’. normally ‘horiZontal . 120
valve..contro] . member 114 :is:- supported - at

one -end. by the upright-flange of :a substanti-.

ally L-shaped bracket 116 of which the’ ‘other .

* dnd - horizontal . flange “is- fixed‘to “the-base:

105¢ .of-thé:electrode support by the-:screw: 125 -
106. ‘The above :one-end ofthe valve control. - '
member ‘114 is. formeéd with an opening (not =
shown): which : loosely"-receives the - uprlght

flange of .the bracket 116 .and the said end'is: i
supported by and is adapted ‘o rock -upen 130.. E

t he Dresent

present invention.
superior biofi’lm rermoval “was achi eved.-
_nvent ion. Exanple 1° . ,-Bi-onass-

nst -
I's shown
aw&m I urom c[err]

Whtﬁﬁug_ﬁﬁhetlﬁﬂ@r T] BG 10
the dnsefiopr opr i et a?y'

naméd
edjehghtelr rrref knoven- sndra‘nadesammhosappl i ed in

of -are al '
An. el %@ f105 is ‘fixed-.on- aﬁ& Ogd sper Sant
I Eknéi‘xbaﬁ [RyaliS ofd th:| réRrvbif 91 edi ent)

a.'nt spme@eduldadamliy ewpcrelgslug exicity to t he
1 ess than. one)

51&@ ts other
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Exanpl e 2

activity of non-oxidizing biocides against

after

24 hour
bi ocfdes. viere 2- (decylthlo)ethanearnlne

| sot hi-azol one,

(THPS)". -

met hyI

Bi omass (protein as [err]g/cnferr])

ous treatpent js shown in Table I

r enoval

Pseudonmonasf | uorescens bhiofilm

hydrochl ori de salt (DTEA),

bel ow. The chosen

gl ut ar al dehyde and tetraki shydroxyrret hyI phosphonl um sul fate

‘I'sot hi azol one cont at ns - I. . 15% of
5- chloro 2- et hyl -
4-ijsothi azol i n-3-one. - -

4- |soth|azoI|n 3 one and.

1,234,413

0. 35% 2-

14
Tabl & |

I
reductlon in-

vi abl e: bi ofi I m
Isothiazo

4.2
3. 6 3 sot hi
3.3
3.0
3.4 .
t han 50%

| ogs .reduction

%ﬁ%ﬁé’“ﬁﬁ‘” ‘“°”"“’gé
The foam ng pro 11 ,}l}h& psgeihS@nrunyvam

f oam helosgctﬂpesxtwn sbcmlem Fig 4itheikmin

cdol P%‘%ogl\ﬁ?‘fl%

dynam c
i ndustri al

Results are sho

Table i1

dynam. c ‘foam

zl}eggg

(cm - Control

LAS (1)
6 LAS (10)

copol yfrer ( 1)25

(10)

20 Terpene (1008

PCC- 54ferr]

" BARQUAT 428

[ err] MAQUAT

4280Z ‘cont ai ng

ent hyl-benzyl

contai ns 50%_p- 8PKR
BARQUAT 42802 ap

Bl oci de

Qutarald
THPS ( 1003s- 1en
NOMEaQ
redbv

osite
:-glso

bpemng

g oy

PRy

Othesugh (;vﬁi)h the nozzle 1034 exterids #nd-is

e valve "control- ‘member - is
~provi ‘at a ‘suitable position- aloxg
wrth ‘an - tipwatdly - extending

pqpngte bzﬁ ‘external annular shoudlder ‘on

-boss .

(io s”the valve.
The provision oBth@ ﬁeﬂ%ﬁx@n 15 has

dvantage ‘that * ¢hoyd

carggon
r@e lx ve been formed thh
ons’ sltgh y- deviated from ‘the

requisite’ speclﬁca’uon, the valve control mem-
ber-and the cap may operate effecttvely ‘Wwith-

- out difficulty.

“The modified voltage generating device
the lighter shown in Fig: 4, comprises a
zoelectric _assembly- 117- which - includes a

(10%§cally aligned pair ~of: ' piezoelectric ele-

g_lg having a-términal 132" mterpused be-

B,

A,
whi ch have beenemﬁumummeaw&extamgﬁla%el@mt

wat er
I nventi on

syst ens.
40

45

E@‘@@lm@dfl

boss préjecting radially from - the -sléeve 133,
and ‘the terminal 132 extends betwéen the
said ‘¢xtensions. A metal sheath 134- surround-

- ing:the sleeve, has an ‘aperture: ‘which recetves

the holfow boss and”its lower end “is: screw
threaded extérnally and screwed into atapped,
cup-like holder 135 having, ‘on- its underside,

- & central projection | 135a which is-fixed with-

- in" a 'hole 101a in: the bottom' wall ‘of “the

50

. upwardly ‘beyond " the- mietal sheath 134, also-

casing. -
A synthetic . resin outer sheath. 136 S
rounding the- upper - part ‘of "ahd" extend*lng

““has an’ openifig-which receives' the hollewboss

55

65

on the slegve’ 133. The upper-end. of the

métal sheath 134 is provided with a- transyerse.

partition 134a havmg a central ‘openifig: 134b

. thrdugh: which the impact receiving top' of the
* piezoeléctric ‘assémbly ‘eéxtends and the-Tesin

sheath’ 136 is formed in’ its" perfphetal ‘wall
and" npwardly ‘of the ‘metal sheath, "with" a
dmmetncally ‘opposed pair - of mverted 'L-

. shaped slots "136b° (see Fig’ 5) _
: ‘striker 120 “Hlidibly -

A haminmer ~ or
acéommodated within the tesin ‘sheath above

the' partition 1344 is provided’ ‘with' a” téans-
vérse pin 1202 ‘of which “the" oppbsite “étids

'the striker” -projects - beyond the- top

d evhiloh et des- mtoc mﬂano

o 10 ok amf,%’@

Sﬁ ad]aeent ends. The piezoelectric

St R TR

anslmli?pmndhtsdwcdendamls ‘dOrigd h;dental cohol
ying Elmmnl u

a5 88 e eagen,

‘open-cadedchoiiome |en<b

- to" “the

% Bl onass_renoval.
exten

d rCSpecuvel through and beyond the

o

sin3'shéath 136 ‘into - a “‘synthetic -resin, -
thun@e-gke finger piece 125 of which the
g ‘end “sockets‘on-to and is' slidable

~¢nd “of the 'said ‘sheath. The
ls formed “with a-diametrically
sa wveSsxmhirmallyOpmuemm

o
st i S o cben
m 120a ~éstends. As ¢ n in

Qliemtr@@ f %heii
ﬂshgr ag [thitt (wf lsach ol vertedL-

s}l:ts ed ngugmg I}agttlhfggmﬁy gqhﬁe ‘the gortge?

legs -extend -circuniferentially - e outer
resin- sheath 136." The filigbtip eb 1 25UkMs
ﬂgh @ition ‘125b on its side adjacent

e--arm’ 1052 “of | ‘the- electrode support
105 and the pro;ectlon is’ adapted
shioulder -105a™ ~on 'the -'said ‘arm

slots* 136b. Normally, the upper -

ﬁﬂauﬁl

70

m)re
A5

&

85

OL&%( 5)

serve as 4 stop for lifiiting the upward Hdve-EQF PO

mént-of ‘the! finger: Piece. PO oo
of the I‘%T Tgﬁglﬁé[l ed ‘with an
external &g

the-lateral projection 125b ‘and' th n
portion is ‘adapted to slide in © " with-

j_ the cas-

the-Infter ‘sufface 'of the-side* wall 2
mg 101 opposite- to the' side’ wall
’the fiel “tese riding
25 $H1sG oW

QUAT

i’ for e fin
[ MC1412

TR I3t ag Wl&@ﬂ%ﬂ @hllel 6 o
utSttbe rifn, of The. uppee sehdf the

méter ‘than- ‘and: s located within® and co-
axially of, the return spring 127; respectively
engiige and fit’ “$irigly-"around a central boss
on the “mtérnal strface of ‘the crown ‘of the
finger pi¢ce 1255 ‘atid"a central Boss on ‘the
upper-efid of ‘the“striker 120.

A-~fead “wire ‘121 in-which a-resistance 137
is 'connec':ted; ds: fiom’the ‘terminal 132
tovdn eléctrtide’ 1237 fixéd in - an msulatmg

moanting ‘ blgek 122*Which,’ in ‘tim 'is fized

to the irternal” siirface of the arm 105a; the
ledd” wire'-and “teriniral” elecmually conhnect
the-eléctiode 123 to "the positive ‘side’ of the
pieZoeléctric: ssediibly 117, Located opposite
to! the' ’elecu‘ode 123, is “anothier ‘eleé¢trode 124
which-is séfewedinto"dand: extends through' a

 taipped” hole-in the dtrr ‘105 ‘of the electrode

support ‘105, The'eléctrode 124-is corinected
ne‘%atlve ‘side of ‘“the “piezoeléctric

-asﬁnibly

as_is the elecuode 24 'of 'the lighter- shown

in- Figs."1-=3;is adjiistable “towards or dway

from the electrbde 123 to vary the width ‘of
-the ‘inter-éleétrade gap. ;
The upsper end of the a irm 105b is provided -

136.” The‘opposite" ends "of a second’
co11 sp‘rmg 128, ‘which ‘i¢-of a smaller dia- -

7 throtigh the “dasing -101,:ahd,

ner
%

rn coxl ‘sprin;
ﬁﬁe A gg%slte c%%()

oling’

1'0'5
110
115
120
1‘25. ,

130



REPLACEMENT SHEET _ 12
provided a nore effective treatnent with | ess foam ng than the present
state of the art (i.e.. OACs). Exanpl e 4 Acorrpatlbllltytest
‘of the present invention with corrosion I-AiBILOr'S. Was .conaucted W T ZL_S"
ppm sodi yg tol ytriazol e, 20 ppm 2- phosphonobut ane- 1, 2; 4-- tr| car boxyl I c
acid (PB and -18 ppmof a terpolynmer of acrylic < -

aci d/ gcryl ami de/ sul'f onet hyl acryl am de. Results are shovvn in Tabl e IV bel ow
The \Agfpr chemistry and al kal i ni144#%% control | ed with 360 ppm Cad [err],

200 ppm Vasq ﬁ{efa], @gg: 2 oP Nﬁ)lélc% iﬁ,ﬂl I'he was nai nt al.ned wi-t hi n* 8
to . Th mﬂﬁm@ag WheEpMAT1 lél;etagg%d ffﬂ Wj’fn 3@:

of LAS ushul sd ey todipdit iatgulak tyivel of the vveivey 2@ﬂﬁrbeht15:ﬁ of It

P feg BlFlaA'e”ﬁawswmeqm-cmeosm#vmte was det-er m negwby

test wasg .
: should also be noted that the extensmn\..lo -
el ectr OChqfhE G@ratﬂ@hﬁtﬂ?h&'te? shown in Figs. 18a is s e detachably CO ~13
Tabl e-| V4 and 5 is substﬁﬁﬂm fhéllsdme as- that of secured w 'I'Bla fﬁﬁ , by remov- rr OSI On
Rate ( np 7 lxgl@;rphm in Figs. 1 to 3, except for ing the extensmn from’ th5)hole and removing - -
0.2 L ep:@agﬁl:f the modified voltage generat- the screw 6, electrode support: and, voltage ) @ 4
: '?UQ‘ {ﬁ d a brief explanation of the gen g device. of the lighter shown in- 75 - 0. 2 :
LAS (50 ion of the said device will now be given. Figs.”1--3 may be removed for mspecuon- LAS
Cont r ol When the user of the lighter -swings the. repml‘ h replacement; similarly the projec- : - 0.2
(.20 ppm)cap 108 to its open position -and’ then de- | @bp 135a is detachably secured’ within the0. 5 LAS. (50
presses the finger piece 125, the sprin; sdﬁ? hole 101a so that, as and when necess@rySor- Cont r ol -
pprr) 15. and 128 are compressed dun fjh eléctrode - support and voltage. : 2 5h
5h portion of the downwards travel th@% ggﬁam evice of the lighter shown in .
1 4 LAS 1(1®® l‘ppl@e, before depressing the finger Figs. 4 and 35y also be removed; further, .. 0.6
Cont r ol Diece; the opposite ends. of the: pin. 120a. ‘when/@)e, the electrode support. of either 1.2 LAS
are disposed within the shorter, ctrcum ?hter has been removed, the oorrespondmg2 ‘LAS (50
( 20 ﬁm')ferentml legs of the L-shaped ‘slots 136b- 1scharge valve may ‘be dlsconnected fr %
. ppm in the lower acute:angled corners > base of the casmg ‘and .withdrawn t '
" conpat'i lxataflel r@esshap:tbsuérmseslm catle thhaip of e rRéreme ushﬂ%ﬁﬁh&h& “does not .
aggr aVatcéml:j s 1 edgg oeh ?lfg thenHightent iedsitople,t brendmial (mct rosion rates
o ) B9 GMCCMA conpatibility test between the

(I ess2s Ra ety

pr-esent remetnﬁng p&ﬁozﬁaﬂltsmadv@vafdaf&sml,t or s 'showed no
nedSedgpse of dwmm i sWTé’c’EM’ﬁ cedmmysthe Stir andgo Settle

'5|gn|f|cant effect on |

rom)tl |1

'Itoest e“ﬂjewsﬁ?éf“ “Qt @Qf"err AE % sel*& oF)comprisiag g ccading i nhi bj tOFS
used 3 1§1ﬂir£1gsfo é/strilE& nﬁ oA ﬂﬁﬂq&ifﬂ? !

1- di phodplierdiectag indich s ,agqe, '-% T df GRY boxyl iC aC| d

( PBTC) ’ﬁtﬁ ﬁ%%?‘ ]?.ﬂsga d ot; s%lgt’hgeet.
REPLACE spring . lzspgnves the striker

35 down the sheath 136 into impact with the

‘impact receiving top .117a. of .the -assembly

'117 whereby a potential - dlﬁerence, sufficient
to stnke a spark across. the inter-electrode

gap, is apphed to the electrodes 123 and 124,

40 and the spark ignites: the ‘gasified fuel flowing

from the reservoir 102 through the valve. 103 '

and nozzle 103a.

Upon releasmg the’ depresswe foroe from'

the finger piece 125 the latter is returned
- to its initial upper position by.the com-
- pressed spring 127 whereupon the lower in-
clined edges. of the parallelogram ‘shaped

apertures 125a abut the pin ‘ends as the latter -

reach the upper ends of the long1tudma1 legs

50. of the L-shaped slots and the pin ‘ends ride

down the said lower edges. and ° ‘impart. a.
reverse rotary movement to the striker so that:
the pin ends enter and travel .along . the

arcumferennal legs . of the slots and tlie
striker -is locked against: sprmg-dnven down-
wards travel, Thereafter,. the cap. 108 -is
swung to its closed position so that, the. tele-
scopic cylinder 112 is returned to its sub-
stantially horizontal position and,

.55

60 -

of its projecting ends in the slots 136b. and

apertures 125a, the pin.120a connects the’

65 - outer . sheath 136 and-. ﬁnger pxece 125

_the finger ‘piece is provided with a. stop:

adapted to eengage the support to lifit: the-
acting  travel of the fingér ‘piece and striker away .
through the spring 115 and. control member )
' 114 recloses. the discharge valve 103. ‘It

should be mnoted that, due to the engagement

\;qug.ypxgw beé: ad;acent a-spaced pair of elec-

yoltage generating device which also includes
a striker and a- rec1procable finger piece which

in the -normal : ‘inoperative condition of the’

lighter . extends" to the exterior of the casmg,
and the striker is loaded by.a spring - inter-
posed between jtself and the finger piece

trodes . in. electrical connection. with: one or,
more plezoelectnc elements included in a

-100

and normally is held in spaced relationship =~
105

to the piezoelectric element or elements, the

finger piece . being: depressiblé to stress the
spring and then release the striker so. that
the -striker is driven into impact’ against the
sijd €lement or elements to establish a spark
creating electric potential across the electrodes
anii 1gmte gaseous. fuel d1scharged from the
valve,

2. A hghter ‘a§ claimed in claun 1 where—.
in one ‘of the two electrodes is ad;ustable

relatlvely to theé other electrode so as to

vary ‘the dimension: of the spark gap. - _

. A-lighter as claimed in claim’ 1 where-
in: the electrodes: are carried in-a support
which is mounted- on the fuel reservoir and

from -the piezoelectric: element or, elements..

4. A lighter as claimed in’ clalm 1 where-

in the. plezoelectnc element, or. elements is
or are’ accommodated within a- sheath “of
which._one end. is-detachably engaged with

110

115

- 120

125

a posmonmg member for the said’ element T



ormat 1 on,

concentration was rai sed to 400

pre

' I ndi cat
ightly higher at mﬂmmw

15

cent recovery of soluble Caferr],

mmﬂm or Ca[err]/HCJO err] with LAS in
/stem . The differenc® ®n iscal esformati on di m ni shed when the :
there-was no -

Si g&%l cant_difference on the scale formation eit her w t h or w thout
i nvention at 10 ppm | evel .

d-several comercially avalj %Qh%
§ calculation.-described by IR

ppm or hi gher Overal |,

Exanple 6 °

bi oci des was

PC Fisman HD

Syl

R L.wildBy Qdteral\Piofet Rl Agluﬁmmaal 89Y okl thkebyP ORI SRaRdent (961)

r el dirdckenThirying the pin 111, is adapted to

placement of the sheathQQid er piece rela-

- - - abut_so_as ta hgynté vg;@hq‘ iragbsf (S| Yively to the statmnary parts of the voltage

V(% ertcl%p when the la n%l H)dfstqpfrypo&f

= UbtAdpedatioh @fthdighel SHwn ACELNT 1
quark ardys &f sulzs@a‘ﬁuallsr the xeimigr a8, thfd o d Yeiired) within
‘E‘g‘baﬁw foan ingrthe ¢¥os

bi ochelbshien shawnyi m
£ 2% Hovide ““f“ i AL

evice
i nd Io@&ﬁﬁﬁ oﬁ lsixd Hdvlcy will now be given.

ant agBhemsthe user of the lighter swings the
8 to its open position and then de-

Tabl< VP
presse finger piece 125, the s
LS ag are compresse @}rlﬁé %%@ﬁmq}té?
0.1 portion of the downwatls 2favel of the finger
0. 6 piece because, before depressing 586 @inger
100 iece, the opposite ends ofg in 120a

(200 geng;?pfes;: othlltil:w% 5 er,  circum-

slots 136b and
LAS ianbe Mevea el cangled donE2AAF the
parallelogram sh?gb

l»

apertures 125a, each

(aﬂpra finger piece 125 is
1" remammg portion of its downwarcﬁ ﬁavel

utn@gf g ;%%c%mgf"ﬁs ‘%t

e ithphyeeH3t do Ofle aﬁxkd'
in the direction which femoves the pin ends
from the circumferential legs into the longi-
tudinal legs of the L-shaped slots so that
the compressed spring 128 drives the striker
down the sheath 136 info impact with the
impact receiving top 1172 of the assembly
117 whereby a potential difference, sufficient
to strike a spark across the inter-electrode
gap, is applied to the electrodes 123 and 124,
.- and the spark ignites the gasified fuel flowing
from the reservoir 102 through the valve 103
and nozzle 103a.

Upon releasing the depressive force from
the finger piece 125 the latter is returned
to its initial upper position by the com-

" pressed spring 127 whereupon the lower in-
clined edges of the parallelogram shaped

35

45

apertures 125a abut the pin ends as the latter-

reach the upper ends of the longitudinal legs
50. of the L-shaped slots and the pin ends ride
reverse rotary movement to the striker so that
the pin ends enter and travel along the
circumferential Iegs of the slots and the
striker is locked against spring-driven down-
.wards travel. Thereafter, the cap 108 is
swung to its closed position so that. the tele-
scopic cylinder 112 is returned to its sub-
standally horizontal position and, acting
through the spring 115 and control member
114 . recloses the discharge valve 103. It
should be noted that,. due to the engagement
of its projecting ends in the slots 136b and
apertures 125a, the pin 120a connects the
65 outer sheath 136 and finger piece 12§

O%J £ 5
Itd’iaﬁ' rhdi}enﬁ id ln&s&

" down the said lower edges and impart a’

ot diithe
sh also“be nore 0
RS2 g e e e Y
psign from the hole apd re
the screw 6, the electrode support and voltage
generating “device of the lighter shown in
Figs. 1-—3 may be removed for ins
repair of replacement; similarly thél.mc—
tion 13japig ﬁélabls yredz witim ghe
Gﬁﬁ 1a so as an when necessary or
the ele 0 support and voltage
generatmg devi the lighter shown in
Figs. 4 and 5 may also Bk rkmoved; further,
when once gh glectrode support of either
lighter has been

discharge valve may be dxsconnected from
base of Ltl?escz(sﬁﬁ Ngnd withdrawn through
the top of the r€sefyoir. Thus the construction

b B

80

removed, the correspondﬁbl & Vi |

of the lighwyrais éxﬁmlegegﬁngpléﬁldﬁy de

T b|°k W s forme two vertical edges con-
a écugf{w two mclmed 1& S, Th laa ﬁ‘é%y la@ ﬂicn?g g

Chan es can be made in the
GUMM Hithod of fhe Present

d%ﬁ @ﬁgg’pt and s

Rilve accommodated
within and extendmg to the exterior of the
reservoir to be adjacent a spaced pair of elec-
trodes in electrical connection with one or
more piezoelectric elements included in a
voltage generating device which also includes
a striker and a reciprocable finger piece which
in the normal inoperative condition of the
lighter extends to the exterior of the casing,
and the striker is loaded by a spring inter-
posed between itself and the finger piece
and normally is held in spaced relationship
to the p1ezoelectr1c element or elements, the
ﬁnger piece being depressible to stress the
spring and then release the striker so that
the striker is driven into impact against the
said element or elements to establish a spark
creating electric potential across the electrodes
and ignite gaseous fuel discharged from the
valve.

2 A lighter as claimed in claim 1 where-
in one of the two electrodes is adjustable
relatively to the other electrode so as to
vary the dimension of the spark gap.

3. A lighter as claimed in claim 1 where-
in the electrodes are carried in a support
which is mounted on the fuel reservoir and
the finger piece is provided with a stop
adapted to engage the support to limit the
travel of the finger piece and striker away
from the piezoelectric element or elements.

4. A lighter as claimed in claim 1 where-
in the piezoelectric element, or elements, is
or ‘are accommodated within a sheath  of
which one end is detachably engaged with
a positioning member for the said element

95
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1. A nmethod for dispersing biofilns on surfaces of an industrial process
water system said biofilms caused by the growth of bacteria and other

mCWhIQW‘E Ithf‘Illerl -fnrmnn
bacteria and other biofilmformng mcroor gani snms whi ch conpri ses trfetl ng

the water with an effective biofil m-di spersing armunt of I'inear

al kyl benzene sul fonate, having the formul a H
[err] wherein n+me7- 10, and X-Na or 1Iésl‘rjé—hydrogen al kyl or aryl,

conbi natd—ons -t hereqf - 2 nethod of Claim.l wherein ZLe

i ndustrial pErQEesks Yl &E sa'icﬁp&igmlﬂg‘men’{@lt €ing ends of a pin Lﬁ'owded in thI%k%L&‘ogs of -
Cl ai m 1, . whdg ednfiectel@o khe Rising. al Kyl benzenethsuinﬁ&nﬁé@ beingSatdptet)) whelaey | benzene
suI f onat e. - 5.A lxghter as claimed in claim 1 where-. pressed and after stressing the spfing, to drive

. Th s fidyiny spaged selgtian g5 sel ect ed
ot e R %%*ﬂ‘«"“f R

i sot hi azol Ormf;ssetmmh fee the sfing hismemes;mma; emeﬂthr(mmam)rret hylthio

benzat hi azolledlsglg ¢ strikes by the ané él hter 2% klpimed]jipanh l?ﬂ dmirlzyl_
amTDrﬁ Um Rhl Ejgga doggn %J com eln e ﬁnger I%flc ms nEt hOd o
of Cralml, eeufeﬁ rrpr|5|ng adding a Lfﬁﬁage @f lﬁom fiee ggpup
consi stii ng of 6.0A i malaauedZn hwhaebut ana-hgh;eﬁ,aslclhmned:arr bayxyfl ¢ldmaci d and

ece makes tele-

acrylic aci d!‘éh"r 9‘3;‘%1%6?0 ‘d?dfmﬁ‘b | rfi: dewhe 6.
The et hogs orfdie il tin % @ﬁﬁ% ng@ﬁ td from
the group ¢ 1agleﬁint:brh¥ﬂéﬁ&>,(ylﬁt d#xa &th Gend@! fEbnPNSD

2- phos phonobuplawéedlvvltzt Mﬂltmqmﬂ%wacnhd sheath, is adapted to be ‘Atressed byhtke et hod

of Caiml1, b@nz@??& pl°f aﬁ‘l’é g to. t he
BT mft*%ﬂ

i ndust ri aio Fl 1te ends aﬁgh;hﬁn&pmjectln iy qsp parts .
per-mllion.ing w1th one another so hat, upon Tbpeessiat hin s cuirdeléotri | Bhrear
al kyl benzeneof $bf ;ﬁ%ﬁ glasgeafm mmz ﬂre:t |?SY$?J}S:@W@IIH p‘n@@esbﬂmt eﬂstanne an
amount of friggﬁig; ﬁ@f’ Eﬁm s %

The met hogs erein t nea;;, dedgk%i Jr; 9%““ SUbl:ﬁa ?._elglm added

tially
to.the i ndust?ﬂhlhglmrcr@e:bsned/am elaimi hmdicte-ariugmm—df of rtk:mahquﬁyugd;@mﬁgaouﬁo 10

par t s per miip Fjl er and piezoelectric element or ele-

ments are’ accommodated in a sheath having a
diametrically opposed pair of L-shaped slots
each having a leg extending circumferentially
of the sheath from the upper end of the other
leg which extends longitudinally of the sheath,
the said circumferential legs being normally
engaged respectively by the opposite project-
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