-1 _*000002* Met hod and device for the controlled dispensing of cleansing
foam *159159* The invention relates to a nethod of dispensing
an apparatus according to the preanble of claim1 and clain1ﬂmmmmmmmmmmmﬂ
" respectively. Foam di spensers of that kind are frequently use I'n, Washrooms
and toil et ' y of public faciliities, restaurants, etc.. ?ﬂ%y are
al so foundmmmmﬁmﬂﬂWMNWVing hi gh hygiéhé requirenents, such as the food
i ndustry, healhgare etc., where they are often operated with soap
solutions that contain disinfectants. WD 90/14037, Fig. 4, discloses a
concentrical ly deidioducined defiian diogp e cantiato Ideck sliispeaisiniy om t he
di spenser housing via a non-r%&uzgeval%g, &gg@resses It and, at the sane,
feeds soap solution out of an el. The two nedia are
conbined in a m xing chanber; the coarse-bubbled foam forned therein is

subsequent |y honogeni sed by neans of a foaner and expelled for hand
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t he dispggger.hlnzxﬁﬁﬁé{bé ?? has gsr§§%%g%cgﬂfdg%$?% gi%%g{ ?gg%ﬂe4ﬁixing
chanber rasgeictitvied y.di spenser, the residual foam coll apses to sone extent
and,

Foam dispensers of that kind are frequently used in washrooms
and toilets, especially of public facilities, restaurants,
etc.. They are also found 1in areas having high hygiene
requirements, such as the food industry, healthcare etc.,
where they are often operated with socap solutions that contain

disinfectants.

WO 90/14037, Fig. 4, discloses a concentrically constructed
foam dispenser that sucks in air from the dispenser housing
via a non-return valve, compresses it and, at the same, feeds
soap solution out of an intermediate vessel. The two media
are combined 1in a mixing chamber; the coarse-bubbled foam
formed therein 1is subsequently homogenised by means of a

foamer and expelled for hand washing.

The known apparatus is relatively bulky and consists of
numerous individual parts which in time become soiled and clog
and/or contaminate the dispenser. In addition, it has a
tendency to drip since, in the mixing chamber and in the
dispenser, the residual foam collapses to some extent and,
especially during prolonged breaks in operation, agglutinates

to some extent.

The object of the invention is therefore to provide a method
for controlled foam production and delivery and to construct a

foam dispenser that does not have the disadvantages of the



- especially during prolonged breaks in operation, agglutinates to sone
extent. The obj.ect of the invention is therefore to provide a nethod for
controll ed foam production and delivery and to construct a foam di spenser
“that does not have the di sadvantages of the prior art and, in particular,
does not have a tendency to drip. Thgjp[§penser to be provided is to be
reliable in operation and provide inproved hygi ene conditions. It is
intended to have a large internediate vessel with an easily visible
filling level indicator so that sufficient tine is available in every case
to repl & theadtptdndupply Bartieuhprh &arsy, notj | have s@ppryndencye.td n
addi tiory,sthe dispenser is to be economc to manufacture and is to require
a mnimum of naintenance. According to the invention, the object is
achieved by the features of claim1l. According to the nethod, in the first
phase, after the formation and di spensing of the foam_the dispensing

nozzleiqyetﬁbﬁﬂeﬁf%ﬁrFqrP?hErggéSﬁS ﬁﬁhg@? Q%ﬂ?%ﬁﬁa%%ﬁaﬂpvéﬂﬂﬁﬁﬁﬁﬁ% is

prOd_llceqarfd”'ey??@v%éCHn@%txrre@ysh§<§'§er’i@”@'oﬂbl@gitﬁ%m The liquidcLagell a&

form ng the foam undergo expansion as a result of the back-suction

(negat i V& vsr essurl@rgend, indwinmpdic@te heigsseier nodymardrc igestidlyi | ivtiysikdree

br oken t. the,inner . surface of a_nozzl e/.expansion body, that .is to say,

a niniHﬁ%fiiﬁﬁn&e%ﬁfs6§§l§8%ﬁﬁ<ﬁ?i§h% oéﬁéggcﬁﬁ e WIS hISwidiR ire heext

posi ti verstewkey otakbe tpi ePladess froanmefpagaistippnd expeli€dyith a new,
filled supply bottle. In addition, the dispenser is to be
eccnomic to manufacture and 1is to require a minimum of

maintenance.

According to the invention, the object is achieved by the

features of claim 1.

According to the method, in the first phase, after the
formation and dispensing of the foam, the dispensing nozzle is
blown clear; in the second phase, a slight negative pressure

is produced there, which destroys the remaining foam.

The liquid lamellae forming the foam undergo expansion as a
result of the back-suction (negative pressure) and, owing to
their thermodynamic instability, are broken up at the inner
surface of a nozzle/expansion body, that is to say, a minimum
amount of soap solution is produced there which, with the next
positive stroke of the piston, 1s foamed again and expelled

(with the foam portion).

As a result of that measure, the nozzle space always remains
clean; it does not become encrusted and therefore the
dispenser is capable of operating even after long breaks in

operation.



(with the foamportion). As a result of that neasure, the nozzle space

al ways remains + clean; it does not becone encrusted and therefore the

di spenser is capable of operating even after |ong breaks in operation.

~ Devel opnents of the subject-matter of the invention are characterised in
dependent clains. The method accordi ng 3to_ claim2 can be integrated very
easily into existing constructions of air cylinders. The devel opnent
according to claim3 is a solution that is especially interesting from an
econom c_vi ewpoi nt. Residual foam present in the foamdelivery bore is
successfRAVSLREaNtE e by Bite expahseeh-DpstetanPini thet hdnvieadilon t Hete no

dri ppi ng6elrs. - ey aigpq{eg)ﬁ]eéaeycér:gﬁrll ;lgr% to claim5 has the advantage of a

very hygienic and operati € construction. Passing over a
single air passage, which is nmentioned in claim 6, is especially efficient
and repl aces the valves, air directing nmeans, air guides, stepped piston

r ods forﬁ%r%%&é?% aGFPrRY| §Oeld2ifhic FaR ePf el FEERER0MREY &GitidiXabl e

const r UGt} 1QN%x 1 K8 RYTROMH SBActACHY HNG 0 GiaidReld s especial ly effective.
The construction according to claim8 prevents the 1ngress of gerns etc.

into the dispenser and ensures a decisive inprovenent in hygiene
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especially interesting from an economic viewpoint.

Residual foam present in the foam delivery ©bore 1is
successfully destroyed by an expansion upstream, with the

result that no dripping occurs.

The apparatus according to claim 5 has the advantage of a very

hygienic and operationally reliable construction.

Passing over a single air passage, which is mentioned in claim
6, 1s @especially efficient and replaces the valves, air
directing means, air guides, stepped piston rods for temporary
alr supply etc. which are required in other conceivable

constructions.
The embodiment according to claim 7 is especially effective.

The construction according to claim 8 prevents the ingress of
germs etc. into the dispenser and ensures a decisive

improvement in hygiene conditions.

The embodiment according to claim 9 serves to prevent the
supply vessels from being confused with one another; it
increases operating reliability and serves to ensure that
suitable soap solutions are used, especially in critical areas

(food production and distribution, healthcare etc.).



-increases operating reliability and serves to ensure that suitable soap
solutions are used, especially in critical areas (food production and
distribution, healthcare etc.). Illustrative enbodi nents of the invention
“are described bel ow using as an exanple a dispenser supplied with soap
solution. In the drawings: Fig. 1 is_gzpqytial view of a foam di spenser
shown in perspective, Fig. 2 shows the dispenser of Fig. 1 ready for
operation, nounted on a wall, Fig. 2a shows the float of a filling |evel
i ndi cator, which float can be seen in Fig. 2, Fig. 3 shows the di spenser
according to Fig. 1 in section, Fig. 4 shows a foaner according to Fig. 3
in a so-gal o) i it el associated n =Y 1,0 Y,
Flo 5 Showk & Ve cabodtfnlt | Bt Vel "OL BeSiRame o™y
Fig. 6 isimged ral gdanphd ew difsddresdroangrp ldeebmditdg soap Ha.uth,orkig. 7a
is an elenentary diagramof an air cylinder with an air piston in three
characteristic stroke positions, Fig. 7b shows the typical pressure curve
at -a radiplerl lqrRAsRpge of the air cylinder of Fig. 7a, Fig. 7c shows a
section through a lower half of an air cylinder with an attached
nozzl e/ expansi on body, and Fig. 8 shows the nozzl e/ expansi on body in plan

VIeMIfrcgyg‘ 1 is a partial view of a foam dispenser shown in
perspective,
Fig. 2 shows the dispenser of Fig. 1 ready for operation,

mounted on a wall,

Fig. 2a shows the float of a filling level indicator, which

float can be seen in Fig. 2,
Fig. 3 shows the dispenser according to Fig. 1 in section,
Fig. 4 shows a foamer according to Fig. 3 in a so-called
exploded view with 1its associated nozzle/expansion

body,

Fig. 5 shows a vertical section through the foamer

according to Fig. 4,

Fig. 6 is a central plan view of the foamer according to

Fig. 5,

Fig. 7a is an elementary diagram of an air cylinder with an

alr piston in three characteristic stroke positions,

Fig. 7b shows the typical pressure curve at a radial air

passage of the air cylinder of Fig. 7a,



~above. In Figure 1, reference nuneral 1 denotes a foam di spenser, shown in
part, which is supplied with soap solution by an overhead supply vessel.
The supply bottle 2, synbolised by an arrow, is inserted into an adapter 8
" having a central piercing sleeve 9 and a keying edge 10 which are let into
a closure lid 7 of an internediate vessel 6 fornmed in the nmanner of a
bird' s drinking vessel. Also disposed 6n the Ilid 7 are clanping and

| ocking el enents 11 which fit corresponding sectional nenbers in side
cheeks 34 on _a rear wall 30 and, permt sinple nounting and di smounting of
the fundti%naldy S$¥Ent Pal SpaFEen of tRIRVG sFenseer. g\ﬁlf-heoir OHt , adr

vertical, projectifg.; ddANsRaent, Rt +2 L QN dhe JJit er iate
vessel 6, in whi chdg/g‘l oat 22 w 'Enh aca%lcl%lgd(Z:ZBZfZg%r{l%ﬁ(g%g P‘loh i ng ylt'e\?erﬁ%d
i ndicator is disposed. Arranged below the latter are a soap-netering

cylinder .83 and an air | inder 82, the latte eing supplied b air
et e B0 nahBovhie AT 4 B S0 PeRYsodb PO anie Trom
nozzl e/ expansi on ke@dye/4 can al so be seen. Curved grooves 35 are let into

t he side cheeks 34, which grooves 35 are engaged by pins, projecting on
both sides from flanges 36, of a lever 24 which is provided with an

oper at i k 3.at | # The operati.ng lever 24 is urged_into
t he pos{}?ll oaig‘%gé\m ]‘dy 5&%% %ﬁgéngﬁgnperrla% \?VI rC[eeg1 mgchfoilrpedgg}?ggisteé:’each
ot her. HEmewdi reatipnrtof whieRenis ofsuph@ ikeidngw28hi Sadgnosedubyon angd -ant he +
direction corresponding to the forward stroke (working _
overhead supply vessel. The supply bottle 2, "symbolised by an
arrow, is inserted into an adapter 8 having a central piercing
sleeve 9 and a keying edge 10 which are let into a closure
lid 7 of an intermediate vessel 6 formed in the manner of a
bird's drinking vessel. Also disposed on the 1lid 7 are
clamping and locking elements 11 which fit corresponding
sectional members 1in side cheeks 34 on a rear wall 30 and
permit simple mounting and dismounting of the functionally

essential parts of the dispenser 1.

At the front, a vertical, projecting, transparent part 19 can
be seen on the intermediate vessel 6, in which a float 22 with
a lug 22' forming a filling level indicator is disposed.
Arranged below the latter are a scap-metering cylinder 83 and
an alilr cylinder 82, the latter being supplied by a air inlet
valve 90 not shown. A delivery bore 80 for socap foam and a

nozzle/expansion body 74 can also be seen.

Curved grooves 35 are let into the side cheeks 34, which
grooves 35 are engaged by pins, projecting on both sides from
flanges 36, of a lever 24 which is provided with an operating
ring 23 at its lower end. The operating lever 24 is urged
into the position shown by double-bend spring wires 60 which

lie opposite each other.



- stroke) and the negative direction (-) corresponding to the backward
stroke of the piston rod designated 43. The air cylinder 82 is provided
with a punp support 13 which is snapped into position on the side cheeks
~34; lateral guides 12 which serve for exact positioning are also let into
the internediate vessel 6. There is also disposed bel ow the side cheek 34
ajoint 31, a filmhinge, which serves to join the rear wall 30 to a fold-
down hood 20, see Fig. 2. In the following Figures, parts having identical
functions are provided with identical reference nunerals. The view

accor di g e iRapt i fvnetrment evhathehapeg 023t he dapotedoband kedce of

the entir ousi t . bservati on_w ndow,21 for .t.he
fiIIing’IZGEﬁ'?n |6§'%%&§a€$§€ég%§§%l€'ttguﬁﬁgt%gﬁgafggﬁgF e(¥P5§%n§2 is
shown i mtdokegnt &net Hen kégat 20e Hieddtd o2’ (-pr Qjortles gonding fteat:neody
25, while sectional guide nenbers 26 having grooves are arranged on both

si des ofPawansodrrexe mfr ther Rdettan o6 devd dicdséhder- shown in Figs. 1

and 2 can be seen fromthe view in section givenin Fig. 3. In that
Figure, the lower part of the supply vessel 2 is showmn in its entirety. A
bottl e Mbek Bithasydipdet 42plimcauroniddédiwith ki quing tsghboranhdr whitzhch

art 4 i.dentifies, and keys the bottle. In.the interigr of the_bottle neck
B A pi dic R ARESShr THE e QeenIe WAL LR SBPYSS 487t hethorll SudrBsur e.

Pi erci ng 2 sweféectedvelppdri RSQIdH OPo8it158i N@SSRle 22185¥ UR® into the

intermediate vessel 6.

There is also dispocsed below the side cheek 34 a joint 31, a
film hinge, which serves to join the rear wall 30 to a fold-

down hood 20, see Fig. 2.

In the following Figures, parts having identical functions are

provided with identical reference numerals.

The view according to Fig. 2 shows the external shape of the
hood 20 and hence of the entire housing of the apparatus, an
observation window 21 for the filling level indicator having

been cut out at the front.

The float 22 is shown in its entirety in Fig. 2a. The lug 22'
projects from a float body 25, while sectional quide
members 26 having grooves are arranged on both sides of the

body 25.

Further details of the dispenser shown in Figs. 1 and 2 can be
seen from the view in section given in Fig. 3. In that
Figure, the lower part of the supply vessel 2 is shown in its
entirety. A bottle neck 3 has a part 4 placed on it in a
liguid-tight manner, which part 4 identifies and keys the
bottle. In the interior of the bottle neck 3, a pilerced



piercing sleeve 9 in the adapter 8 which is matched in shape to the keying
part 4. Upon insertion of the supply vessel 2, a projection provided on
the bottle neck 3 is thrust onto a hem spherical closure plug 50, noves
"the latter away fromthe valve seat 51 and opens the passage for the soap
solution, with the result that the Igvp[_illustrated is obtained, which is
kept constant by a topped-up air space L. The closure plug 50 is
integrally provided, via a spring plate 48, with two nounting pins 49

| yi ng opposite each other and is inserted in the closure lid 7. It wll

al so be B3R ¥heCRNoRE Z2esli AEELGipvREEVSS oy Ahegliodd leedyeo Az eas
. ' on in the i i 6.,Th
sl ut Lo T GEE 9°85I8bNRUY obet Mnad BE SCEE TR SR B2 p BV &

fl oati npirowimet usheewad Ve 44 Wiiechadsptarr &ngéed cat itdhembdbphefi tihe shape
soap-neter%&gajéJLnder 83. At the opposite end, there is a further

non-r et Uth Y9 Wi%th 9's  pressed against its upper valve seat by a
val ve spring 45. Below that, a foamer 73 can be seen, which is term nated
by a nozzl e/ expansion body 74 and is provided with an oblique- angl ed

del i ver yrsor eiBeerton hefaithecyduprpley 82ssan @i ad | prdijeplkacsalymvdided

piston S 680 BBstaaadich I, TRATEA! ey o Y M LIS Rl St gied 43,
seen i nglhey &0, cybivederti?, 1bhReeradidbybd@®nB the valve seat 51 and
opens the passage for the soap solution, with the result that
the level illustrated is obtained, which is kept constant by a
topped-up air space L. The closure plug 50 is integrally
provided, via a spring plate 48, with two mounting pins 49
lying opposite each other and is inserted in the closure 1lid
7.

It will also be seen that the float 22 slides upward along a
guide ledge 47 as soon as there 1is socap solution in the

intermediate vessel 6.

The soap solution is able to pass via a soap passage 69 and a
passage pin 84 to a floating non-return wvalve 44 which is
arranged at the top of the soap-metering cylinder 83. At the
opposite end, there is a further non-return valve 44' which is
pressed against its upper valve seat by a valve spring 45.
Below that, a foamer 73 can be seen, which is terminated by a
nozzle/expansion body 74 and is provided with an oblique-

angled delivery bore 80.

In the air cylinder 82, an axially displaceable air piston 42
can be seen, which is formed integrally with the piston rod 43
and a soap solution piston 40 arranged at the front. Two

bores can also be seen in the air cylinder 82, the radial bore



- being an air passage 89 to the nozzl e/ expansi on body 74 and the axial bore
being an air passage 91 to the foaner 73. The rear end of the piston rod 43
is inserted between two |ateral guides 54 and has a bearing pin 39 which
i's engaged laterally in a pressing cam 38. By neans of that non-positive
coupling, the piston rod 43 is guided rizontally by the operating |ever
24 in the + and - direction (cf. Fig.” 5 the forward end position of the
| ever 24 is indicated. by a dot- dash line. Also to be seen is the spring
60 that is towards the front as viewed by the observer and which, in the
manner LSfing phat @igprigrgacaulls ttthethevarz2ieyexpanséonr needy 074t sind ear

end position.. .The .indivi | part.s of the f r and the can uction of
t he noztz % exxl-pgalnsbloor}% %(?%1%7 ncaanlrbé)asses@rgeo%qﬁoa%é‘eer gsqoc,aﬁ]eer |S]tr'?r Figure 4.
In addition to that which has been shown in Fig. 3, a valve ball 70, a
plug 71 having a central passage, and a _pipe piece 72 which serves to
gui de tﬁé‘esngﬁﬁ G affpdheRISTPR t1RA | 6§erl§30rlﬁs@r¥t@ﬂ t pRtFedmetwes,

but sti ljlydanged: gdheggi o, foamdind der nske see rt
individugl pgftgﬁg# t he foaé%r 73 cankﬁe ségﬁa?ggnﬁphéﬁgbn a?geégg%gﬁg
shown i dakiegals varidh B geréssih@raar 038 ngBy chaaber o&7 thatnewmnapositive

t hr ee- di nensi.onal rface will be seen,, which can be supplied with
conpr essedTai T Y hr éﬁﬁh_?ﬁt%aﬁ_ﬁ)& 52§881§/\/nigélﬁ_d§éir yQOszaﬁgaﬁyh%%i & he
net er ed cpRaR tS@lgutlicied 24 sSUpPthed+ agdashown ddetidh Berfremyt he)topo an
outer casing space 92. The foamng principle is well known as such, as are
t he forward end position of the lever 24 1is indicated by a dot-
dash line. Also to be seen 1s the spring 60 that is towards
the front as viewed by the observer and which, in the manner
of a plate spring, causes the lever 24 to be returned to its

rear end position.

The individual parts of the foamer and the construction of the
nozzle/expansion body 74 can be seen on a larger scale in
Figure 4. 1In addition to that which has been shown in Fig. 3,
a valve ball 70, a plug 71 having a central passage, and a
pipe piece 72 which serves to guide the spring 45 can be seen.
In the lower portion of the foamer 73, but still arranged

therein, a foam divider 86 can be seen.

Further individual parts of the foamer 73 can be seen from the
enlarged views shown in Fig. 5 and Fig. 6. A pre-foaming
chamber 87 formed as three-dimensional surface will be seen,
which can be supplied with compressed air through the channels
88 which serve to guide the air; the metered socap solution is
supplied, as shown in Fig. 3, from the top to an outer casing

space 92.

The foaming principle is well known as such, as are the

diaphragm screen 85 at the lower end of the feoamer 73, which



di aphragm screen 85 at the |ower end of the foamer 73, which serves for
refining and honogeni sation, and the foam divider 86. The plan view of the
foamer 73 shows, in Fig. 6, well-known foam nozzles through which the
“conpressed air forces the foam forned in the pre-foam ng chanber 87 from
above through the air guides 88. The_ajr_cylinder 82 shown
diagrammatically in Fig. 7a nakes it possible to see its node of
operation: A forward stroke HW which serves to foamthe soap solution is
effective fromwhen the air piston 42 passes over the radial air passage
89; overSYREEStr g0 pafBf Hik%e gnéssub@nedgedesptighown ant Fi §herp feam
producedy; $4ud P & maxi num val ue of the effective pressure P. That
effective pressure PWis delivered to the attached foaner via the axial
air passage 91. On the backward stroke HB, the pressure curve shown by a

dashed ine in Fig. 7b is_produced, to,_a maxi,mumyval ue PA which is
reached ?opgaflhéjqzﬁwr Cb%sggae SGTES ::Lf%s%a‘.”sThelrnegh%r , %['hé“’gyg]r'e}wré p
falls antbhangeslés sthireighf Wk chhe Rl daibAssdpsses evekekhenal refiagsage

89. That part of the backward stroke is designated Hs and assunmes a
rel ati vefQrmgfhl Ennhliqupreneganine ghesbere 8'Ps frpm cavovdiushibeugaertie om

the two Fi S the nozzl e/ expansion body 74 which is in
connuniégpgg#aﬁéérﬁ%é air passage 89 is first blown out via the bore 80

and that, subsequently, a back-suction occurs. A preferred construction of
an air cylinder 82 with foaner 73
%%e air cylygder 82 shown diagrammatically in Fig. 7a makes it

possible to see its mode of operation:

A forward stroke H, which serves to foam the soap solution is
effective from when the air piston 42 passes over the radial
air passage 89; over the stroke path H, the pressure curve p
shown in Fig. 7b is produced, up to a maximum value of the
effective pressure P,. That effective pressure P, is delivered

to the attached foamer via the axial air passage 91.

On the backward stroke Hy, the pressure curve shown by a dashed
line in Fig. 7b is produced, up to a maximum value P, which is
reached before the air passage 89 is crossed. Thereafter, the
pressure p falls and changes its sign after the piston 42
passes over the air passage 89. That part of the backward
stroke 1s designated Hs and assumes a relatively small maximum

negative pressure -Ps.

It can thus be seen from the two Figures that the
nozzle/expansion body 74 which is in communication with the
alr passage 89 is first blown out via the bore 80 and that,

subsequently, a back-suction occurs.

A preferred construction of an air cylinder 82 with foamer 73

and nozzle/expansion body 74 is shown in half in Fig. 7c.



-and nozzl e/ expansi on body 74 is shown in half in Fig. 7c. - 10 |In contrast
to the construction according to Fig. 3, in Fig. 7c only a single air
passage 89 is provided. - In addition to a radial passage 89, the variant
“according to Fig. 3 has channels 93 that are al so connected to the
nozzl e/ expansion body 74. In Fig. 7c,, the single air passage 89 is
constructed analogously to Fig. 7a;_th backward stroke HB and the further
backward stroke Hs are al so shown. In keeping with the end position of the
air piston 42, the back-suction direction characterised by arrows is
designated -p. The physical effect of the back-suction can be seen by
referen to the nozzl el expansi gn bqdy 74 according to Fig. 7c ,and Fig. 8.
As sooﬁﬁ%;%??&fﬁﬁ?v Optiﬁnﬁ%?%%ﬁﬁﬁ qql?%%°5?+n%yFPn&§ﬁg82?’ t-Re “sFap

f oam t hatc remj ng singbhe skot pskaped sPaces fwrsetdedet wveen thaikewar tend of
the foanmer 73 and the nozzl|e/expansion body 74 is sucked back through that
space, aeéRdighe PRFTIEE preoﬁrecﬁigén VB hadt - AGGRF AT hdosubsgqueht has

i ncrease.y r.f : d S r m.of || ropl.ets on
o e e Face 76056 B Aot e RurEr A v el e
When a sulssedudent positive stroke occurs, the air stream passes through
the air passage 89, via the upper expansion chanber 94, onto the inpact
head 76, and produces foamin the drop chanber 75 once nore; because of

the longer diigfancecandthe single air passage 89 is constructed
analogously to Fig. 7a; the backward stroke Hz and the further
backward stroke Hg are also shown. In keeping with the end
position of the air piston 42, the back-suction direction

characterised by arrows is designated -p.

The physical effect of the back-suction can be seen by
reference to the nozzle/expansion body 74 according to Fig. 7c

and Fig. 8.

As soon as a negative pressure occurs in the air cylinder 82,
the soap foam that remains in the slot-shaped space formed
between the lower end of the foamer 73 and the
nozzle/expansion body 74 is sucked back through that space,
meets the baffle projection 78 and, owing to the subsequent
increase in surface area, condenses in the form of small soap
drcplets on a drainage surface 79 and drains into the annular

valve/drop chamber 75.

When a subsequent positive stroke occurs, the air stream
passes through the air passage 89, via the upper expansion
chamber 94, onto the impact head 76, and produces foam in the
drop chamber 75 once more; because of the longer distance and
the lower pressure, this is then expelled through the bore 80
approximately simultaneously with the foam generated by the

working stroke Hy.



-the lower pressure, this is then expelled through the bore 80

approxi mately sinultaneously with the foam generated by the working stroke
H - 11 The filling of the air cylinder which is necessary for the
“working stroke Hw is effected to a very great extent via the air inlet
valve 90 indicated in Fig. 1, since Lh? |atter offers significantly |ower
fl ow resistance than the | abyrinthine &oﬁfiguration of the by-pass at and
in the nozzlel/expansion body 74. The sane applies al so upon delivery of
the foam no premature sucking-back of the netered foamis perceptible.
The subject-matter according to the invention represents a considerable

i nprove (A | relialjli | i ness d i epe

conpari rs%% V\nk?%'&?ﬁgsﬁﬁ oJFfl%r ta%llnegw%%éeé%raﬂht%%gl bégi r?r?%r%ﬁ’.s% v?? u%hoef t he
freely selracirapl etaoke NHy eigorSianitesl riokea Katgs gMdath execobt diigedhien
electronechaniﬁally driven dispensers, the subject-matter of the invention
can be ik héRlesptYad ¥ed Yhd iPAicR&EdcadR & bitls addnffondre ad@itder

during  RBLhSUCTd o £ ke IRAL SMloydAl Mady, A HRINIAL I the Gont I aed

portion-w se delivery of foa evice for producing and netering foam
that is Lswapsmed ine omen figametlion | qufi d the siypippssy @npreesisednai rthieo
produce 3 S0 SG AL LIRAM AN f8e " ELhLCLoE0L. 0OTREEM 28 1L 3 very

cf the foam; no premature sucking-back of the metered foam is

perceptible.

The subject-matter according to the invention represents a
considerable improvement in terms of its reliability,
cleanliness and hygiene 1in comparison with the prior art

mentioned at the beginning.

By virtue of the freely selectable and more constant stroke
rates which are obtained in electromechanically driven
dispensers, the subject-matter of the invention can be further
optimised and in that case exhibits additional action during

back-suction.



-downstream foaner, wherein, in a conpressed air cylinder, a forward stroke
of the air piston is used for foam production and a backward stroke is
used for blowing the foamout of a foamdelivery bore, characterised in
“that the air flow produced by the backward stroke of the air pistonis
introduced into the region of the foaanelivery bore as excess pressure in
a first phase and as negative pressure ¥n a second phase, the foam present
in the delivery bore being for the nobst part blown out in the first phase
and the residual foam which remai ns expandi ng under negative pressure and
collapsing in the second phase. Ratenmetlminsccording to claim 1,
characterised in that the reversal of the direction of pressure flowis
produced by a radial air passage which, in the first phase, is in front of
the air piston which is being noved on the backward stroke and, in the
second phase,a ifebighd Nfothenai EoRicsbaNeWhipelttiiSnofi sheidagiway b stFoke. 3.
A nethod according to claim2, characterised in that the revérsal of the
directi okl of peFiser £ onrodupinpduead Meterigsimgfeami ehpasdagertdrared

arrange i al I e re d i¥.cylinder _and fhat is statignary in
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bore, tnglggessure flow of the backward stroke is expanded. 5. An
appar at fO5Tt&a™ y fRTEA: ("M FRthod e or PRgregsed air cylinder, a

forward stroke of the air piston is used for foam production

and a backward stroke is used for blowing the foam out of a
foam delivery bore, characterised in that the air flow
produced by the backward stroke of the air ©piston is
introduced into the region of the foam delivery bore as excess
pressure in a first phase and as negative pressure in a second
phase, the foam present in the delivery bore being for the
most part blown out in the first phase and the residual foam
which remains expanding under negative pressure and collapsing

in the second phase.

2. A method according to claim 1, characterised in that the
reversal of the direction of pressure flow is produced by a
radial air passage which, in the first phase, is in front of
the air piston which is being moved on the backward stroke
and, in the second phase, is behind the air piston which is on

the backward stroke.

3. A method according to claim 2, characterised in that the
reversal of the direction of pressure flow 1is produced by a
single air passage that is arranged radially in the compressed
air cylinder and that 1is stationary in the region of the

backward stroke.



claim1 in a device for the production and controlled portion- w se
delivery of foam consisting of an overhead supply vessel for a soap
solution, an intermedi ate vessel having a filling Ilevel indicator, a
‘metering device for soap solution and a conpressed air cylinder having a
doubl e-action air piston, the conprgsigd_air produced on the forward
stroke leaving at the front, a m xing chanber for air and soap sol ution
and a foamer having a downstream delivery bore for netered soap foam
characterised in that there is provided in the conpressed air cylinder
(82) at 4-east® oRethadi alccandipgssage afg9)ormdofheche aprecedsngnalrmiscal | y

connect f | . ( 80),.,. 6. appar at us._accordi ng.to
clain15?§%1§¥%%%€f%%ghqﬁn gﬁég’ ggggﬁé etgf? 6@%@39@62égfrysqﬁ%giéngjﬁﬁer
whi ch t heresisune stlow o itdes bdigkivagrd e doaekvay dsgdamieri. 7. An appar at us
according to claim5 or 6, characterised in that a nozzl e/ expansi on body

(74) is connected between the air passage (89) and the outlet of the

foamer (573). 8, t ccardi 0 ai , cteri o at
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vessel (6) is, I
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in that foan £daphpr sol udiew,desh onntBemehogtEe Jdsb 17 ) hahghaadantighg has
a keyln%.ed e (10) that corresponds to_keying parts (4)
evel 1ndicator, a metering device for socap solution and a
compressed air cylinder having a double-action air piston, the
compressed air produced on the forward stroke leaving at the
front, a mixing chamber for air and soap solution and a foamer
having a downstream delivery bore for metered soap foam,
characterised in that there is provided in the compressed air
cylinder (82) at least one radial air passage (89) and the
latter 1is pneumatically connected to the foam delivery

bore (80).

6. An apparatus according to claim 5, characterised in that
a single air passage (89) is present over which the air piston

slides during the backward stroke.

7. An apparatus according to claim 5 or 6, characterised in
that a nozzle/expansion body (74) is connected between the air

passage (89) and the outlet of the foamer (73).

8. An apparatus according to claim 6, characterised in that
the intermediate vessel (6) 1s covered at the top by a closure
lid (7) in which a resiliently arranged closure plug (50) is
mounted in such a manner that the intermediate vessel (6) is

always closed when a supply vessel (2) is not inserted.



arranged on the neck (3) of a supply vessel (2). 10. An apparatus accordi ng
to claim6 or claim8, characterised in that guide elenents (47) are
provided in the internediate vessel (6), which guide elenments (47) guide a
vertically novable float (22) with an indicating lug (22') in a projecting
vertical portion. 11. An apparatus according to claim6 or either of clains
8 and 9, characterised in that a piercring sleeve (9) is provided in the
closure lid (7), which piercing sleeve (9) pierces a diaphragm (52) in the
supply bottle (2) as the latter is being placed on the closure lid (7).

12. The YUse & t3rpapparat ascardondi fg tad.admy Hnecbérathentsed to tham a

manual | y._or (o] c% ically operated.foam dispenser for deliyverin
soap fofﬁf%ﬁgﬁé%% 353 %%5}ded oﬁ)£§e Closlre ql&)(§F, wglcg adapte@
has a keying edge (10) that corresponds to keying parts (4)

arranged on the neck (3) of a supply vessel (2).

10. An apparatus according to claim 6 or claim 8,
characterised in that guide elements (47) are provided in the
intermediate vessel (6), which guide elements (47) guide a
vertically movable float (22) with an indicating lug (22') in

a projecting vertical portion.

11. An apparatus according to claim 6 or either of claims 8
and 9, characterised in that a piercing sleeve (9) is provided
in the closure 1lid (7), which piercing sleeve (9) pierces a
diaphragm (52) in the supply bottle (2) as the latter is being
placed on the closure 1lid (7).

12. The use of the apparatus according to any one of claims 6
to 11 in a manually or electromechanically operated foam

dispenser for delivering soap foam for hand washing.



