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will have the desired composition and that any clog- ging will notoccur in
the conveying conduit, even after The present invention relates to a device
for use  longer breaks in the discharge of material through the in applying
a liquid material consisting of a solder  outlet. paste, a glue or
anotherviscous liquid or liquid disper-   5  The continuous circulation of
the material in a sion in discrete small quantities to selected points on
closed loop within the conveying conduit also causes a substrate, for
instance an electric circuit board, said  a certain homogenization of the
material. In order to device comprising a supply of said material, an
outlet,  intensify this homogenization, the means serving to connected to
said supply by means of a conveying   feed the material through the
conveying conduit may conduit, and means for intermittently forcedly dis-
10  advantageously be arranged to subject the material charging the
material in successive small quantities  to a homogenizing mechanical
treatment when it through the outlet and applying each such quantity to
passes said means. For this purpose, the feeding a selected point on a
substrate, placed in front of the  means may preferably be formed by a
screw pump or outlet and movable in relation thereto.             a gear
pump. Devices of the above kind are previously  15        In order to
counteract any tendency of the mate- known,see for instance WO-A-90/00852,
which, simi-  rial to adhere to the conveying conduit, this conduit lar to
the device according to the invention, are pri-  may suitably be provided
with an internal liquid repel- marily intended to be used for applying a
solder paste  lent coating which for instance may consist of polyte- or an
electrically conductive, glue on electric circuit  trafluoroethylene.
Alternatively, the entire conveying boards before placing components
intended to be   20  conduit may consist of a liquid repellent material.
surface mounted thereon, but which, similar to the      Moreover, in
orderto make it possible to place the device according to the invention,
may be used also  substrate at a longer distance from the outlet than for
applying otherviscous liquids or liquid dispersions  otherwise possible,
the outlet may lead into an ejec- on any suitable kind of substrate.
tor nozzle by which the material discharged through A troublesome
disadvantage of these known de-  25  the outlet may be brought to move at
an increased vices has been found to be that, both during the use  speed
towards the substrate. of the devices as well as, and above all, during
inter-  Said means for intermittently transiently increas- ruptions in
their use, a sedimentation may easily oc-  ing the internal pressure in the
conveying conduit cur in the conveying conduit extending between the
within a zone thereof, located in the vicinity of the dis- supply and the
outlet. This sedimentation may result  30  charge opening, may suitably
comprise means for in that the material discharged through the outlet will
providing an intermittent transient resilient compres- have quite another
composition than intended. More-  sion of a portion of the conveying
conduit located ad- over, the sedimentation in the conveying conduit may
jacent to said opening. also cause heavy cloggings in said conduit;
especially  These compressing means may preferably com- in the case of
extended breaks in the use of the de-  35  prise an electrically operated
impact force generating vices.
arrangement which is adapted intermittently to apply The invention has for
its purpose to provide a new  an impact force on said portion of the
conveying con- and improved device of the kind initially specified  duit at
a location in the vicinity of the discharge open- which avoids the above
disadvantages of the known   ing. This impact force generating arrangement
may devices in a favourable manner.               40  advantageously be of
a magnetostrictive or piezo- The known device, according to the invention
electric type. proposed for the above purpose, is characterized in
Below, the invention is furtherdescribed with ref- that the conveying
conduit is formed as a closed loop  erence to the accompanying diagrammatic
drawings, which contains means forfeeding the material in a cir-  in
which:- culating flow therethrough and past the outlet which   45  Figure 1
shows a front view of a device according comprises a discharge opening,
provided in the wall    to a firstembodiment of the invention, selected by
of the conveying conduit and through which the ma-     way of example,
terial may be discharged in successive small quanti    Figure 2 shows a
partial view, on an enlarged ties by the aid of means for intermittently
transiently  scale and in section, of said device, and increasing the
internal pressure in the conveying con-  50  Figure 3 shows a corresponding
partial view of a duit within a zone thereof, located in the vicinity of
the  device according to a second embodiment of the discharge opening.
invention, also selected by way of example. By forming the conveying
conduit in the above       The device shown in Figures 1 and 2 comprises
manner, it is possible, in an easy manner, effectively  a supply container
10 which contains a material con- to eliminate the risk of a sedimentation
of the material  55  sisting of a viscous liquid or a liquid dispersion. At
its within the conveying conduit, existing in the known  lower end,
container 10 is provided with a neck por- 



devices. Thus, the invention makes it possible to en-  tion 11 by means of
which it is removably mounted in sure that the material discharged through
the outlet  an inlet pipe connection 12 of a pump 13 to permit a 2    3
EP0517767B1                      4 delivery of said material into said
pump. Pump 13 is  of outlet 16 and supported at a short distance from
connected in a conveying conduit 14 for the material  outlet 16 on a
supporting member 25. In order to per- delivered into pump 13 from
container 10, formed as  mit the discharged material quantity A to be
applied a closed loop. Said material may hereby be fed in a  to a selected
point on substrate 24, supporting mem- continuous circulating flow through
conveying con-   5   ber 25 may suitably be movable in relation to outlet
16 duit 14 by means of pump 13.                         in mutually
perpendicular horizontal directions. Pump 13 may preferably consist of a
screw pump,      In order to impart an increased speed in direction a gear
pump or any other suitable pump which will   towards substrate 24 to the
material quantity A dis- subject the material fed throughconveying conduit
14  charged through outlet 16, an ejector nozzle 26, to a homogenizing
mechanical treatment when it  10   which has been shown in dash-dotted
lines in Figure passes through the pump. Furthermore, conveying      2 and
into which outlet 16 leads, may be secured to conduit 14 may preferably be
provided with an inter-  the lowersideof portion 15 of conduit 14.
Ejectornoz- nal liquid repellent coating 14' (Figure 2) which coun-  zle 26
is provided with a number of openings 27 teracts any tendency of said
material to adhere to the  through which compressed air may be fed into
said conveying conduit and which for instance may consist  15   nozzle to
cause the desired ejector action. of polytetrafluoroethylene.
As material is discharged from conveying conduit Conveying conduit 14
consists of a metal pipe of  14 through outlet 16, new material is supplied
from circular cross section which has been bent to a loop  container 10 to
maintain a continuously circulating shape shown in Figure 1 and the central
lower part of  flow of material in the closed loop formed by conduit which
is provided with a flattened portion 15 having   20   14 and pump 13.
Supply container 10 may suitably be at least approximately flat upper and
lower sides. In  mounted easily removable in inlet pipe connection 12 the
centre of the lowerside of portion 15 there is pro-  of pump 13 so that,
when it has been emptied, it may vided a discharge opening 17 leading into
an outlet 16  easily be replaced by a fresh filled container. which
projects in a downward direction from said side.   In the embodiment shown
in Figure 3, the impact Reference numeral 18 generally designates an   25
force generating arrangement 18 of Figures 1 and 2 arrangement for
intermittently applying impact forces  has been replaced by an arrangement
28, consisting on the upper side of portion 15 of conveying conduit  of a
stack of disks 29 of a piezoelectric material which 14 at a central section
thereof, located opposite to dis-  are covered by metal layers on their
flat sides. Disks charge opening 17 and outlet 16. The active impact   29
are oriented in mutually opposite directions in an force generating member
of said arrangement con-   30  alternating manner and are connected
electrically in sists of a rod 19 of a magnetostrictive material, e.g.
parallel. The stack formed by disks 29 has its upper Terfenol-d, which
rests against the upper flat side of  end provided in contactwith seat 21,
while, at its lower portion 15 of conduit 14 with a lower end portion 20
end, it rests against the upper side of portion 15 of of reduced diameter,
while, at its upper end, it is pro-  conveying conduit 14 through the
intermediary of a vided in contact with a stationary seat 21, located   35
pressure head 30. When an electric voltage pulse is above rod 19 and
serving to prevent said rod from    applied across piezoelectric disks 29,
these disks will moving in an upward direction. In Figure 1, seat 21  be
subjected to an electric field causing a transient in- has been shown to
consist of a horizontal plate which,  crease in their thickness whereby
pressure head 30 at two opposite ends thereof, is rigidly mounted on  will
apply an impact force on the upper side of portion two vertical support
plates 22, firmly secured to con-   40   15. veying conduit 14.
The devices above described are primarily in- In addition to rod 19,
arrangement 18 also com-  tended to be used for applying a solder paste or
an prises a winding 23, mounted on said rod. When an    electrically
conductive glue on electric circuit boards. electric current is fed through
said windning 23, it will  However, they may also be used for many other
pur- generate a magnetic flux through rod 19, causing an   45   poses.
elongation of said rod. Hereby, rod 19 will apply an im-  The invention is
not restricted to the embodi- pact force on the upper side of portion 15 of
conduit  ments above described and shown in the drawings. 14 each time a
current pulse is fed through winding  Instead, many other embodiments are
feasible within 23. The magnitude of this force varies in response to  the
scope of the invention. By way of example, it the amplitude of the current
pulse. Provided that the   50  could be mentioned that the supply container
may be 



current pulse has sufficient amplitude, the impact   replaced by a material
supply integrated in any suit- force applied on the upper side of portion
15 will have  able manner in the closed loop formed by conduit 14
sufficient influence on the pressure of the material  and pump 13.
Moreover, the described impact force contained in conduit portion 15 behind
discharge     generating arrangements 18 and 28, respectively, opening 17
and outlet 16 to cause a forced discharge   55   may be replaced by other
means for providing an in- of a small quantityAof said material through
outlet 16.  termittent discharge of material in successive small The
quantity of material discharged through outlet 16  quantities through
outlet 16. will be thrown against a substrate 24, placed in front 3    5
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opening (17), comprise means (18; 28) for provid- ing an intermittent
transient resilient compression 1. A device for use in applying a liquid
material con-   of a portion (15) of the conveying conduit (14) lo- sisting
of a solder paste, a glue or another vis-     cated adjacent to said
opening (17). cous liquid or liquid dispersion in discrete small   5
quantities to selected points on a substrate (24),  8. A device according
to claim 7, characterized in e.g. an electric circuit board, said device
compris-  that said compressing means comprise an elec- ing a supply (10)
of such material, an outlet (16),  trically operated impact force
generating ar- connected to said supply by means of a convey-
rangement (18; 28) which is adapted intermittent- ing conduit (14), and
means (18; 28) for intermit-  10  ly to apply an impactforce on said
portion (15)of tentlyforcedly discharging the material in succes-    the
conveying conduit (14) at a point located in sive small quantities through
the outlet (16) and     the vicinity of the discharge opening (17).
applying each such quantity to a selected point on a substrate (24), placed
in front of the outlet  9. A device according to claim 8, characterized in
(16) and movably supported in relation thereto,   15  that the impact force
generating arrangement characterized in that the conveying conduit (14)
(18) is of a magnetostrictive type. is formed as a closed loop which
contains means (13) for feeding the material in a circulating flow  10. A
device according to claim 8, characterized in therethrough and past the
outlet (16) which com-      that the impact force generating arrangement
prises a discharge opening (17), provided in the   20  (28) is of a
piezoelectric type. wall of the conveying conduit (14) and through which
the material may be discharged in succes- sive small quantities by the aid
of means (18; 28)  Patentansprriche for intermittently transiently
increasing the inter- nal pressure in the conveying conduit (14) within  25
1. Vorrichtung zum Aufbringen eines aus einer Lat- a zone thereof, located
in the vicinity of the dis-   paste, einem Kiebstoffodereineranderen zahen
charge opening (17).                                  Flussigkeit oder
flassigen Dispersion bestehen- den flssigen Materials in gesonderten
kleinen 2. A device according to claim 1, characterized in       Mengen auf
ausgewahite Stellen auf einem Sub- that the feeding means (13) are arranged
to sub-   30  strat (24), beispielsweise eine gedruckte elektri- ject the
material to a homogenizing mechanical        sche Schaltung, wobei die
Vorrichtung einen Vor- treatment when it passes said means.
rat (10) an einem solchen Material, einen mit dem Vorrat Ober eine
F6rderleitung (14) verbundenen 3. A device according to claim 2,
characterized in       Auslass (16) und Mittel (18; 28) umfasst, um das
that the feeding means (13) are formed by a   35      Material kurzzeitig
in aufeinanderfolgenden klel- screw pump or a gear pump.
nen Mengen durch den Auslass (16) zwangswei- se auszustossen und jede
dieser Mengen auf ei- 4. A device according to any of the preceding
ne ausgewihlte Stelle eines Substrates (24) auf- claims, characterized in
that the conveying con-      zubringen, das vor dem Auslass (16) angeordnet
duit (14) is provided with an internal liquid repel-  40  und gegenaber
diesem beweglich abgestutzt ist, lent coating (14').
dadurch gekennzeichnet, dass die F8rderlei- tung (14) als eine geschlossene
Schleife ausge- 5. A device according to any of the preceding
bildet ist, die eine Einrichtung (13) enthflt, urn 



claims, characterized in that the entire conveying    das Material in elner
Umlaufstr6mung durch die- conduit(14) consists of a liquid
repellentmaterial.  45  selbe zu f5rdern und am Auslass (16) vorbeizu-
bewegen, der eine Ausstosssffnung (17) um- 6. A device according to any of
the preceding            fasst, die in der Wand der Forderleitung (14) aus-
claims, characterized in that the outlet (16) leads   gebildet ist und
durch die das Material in aufein- into an ejector nozzle (26) by which the
material     anderfolgenden kieinen Mengen ausgestossen discharged through
the outlet (16) may be   so        werden kann mit Hilfe einer Einrichtung
(18; 28) brought to move at an increased speed towards         zum
vorubergehenden kurzzeitigen Vergrdssern the substrate (24).
des Innendruckes in der Fdrderleitung (14) in ei- nem in der NAhe der
Ausstosssffnung (17) be- 7. A device according to any of the preceding
findlichen Abschnitt derselben. claims, characterized in that said means
for inter-  s5 mittently transiently increasing the inte:: al pres-  2.
Vorrichtung nach Anspruch 1, dadurch gekenn- sure in the conveying conduit
(14) within a zone      zeichnet, dass die F6rdereinrichtung (13) auf das
thereof, located in the vicinity of the discharge     Material eine
mechanische Homogenisierungs- 4    7                   EP 0 517 767 B1
8     1       Mul l  uHf llSl 111111 behandlung ausubt, wenn dieses die
F8rderein-       queux ou d'une dispersion liquide en petites richtung
durchstr8mt.                                quantit6s separ6es en des
points choisis sur un substrat (24), par exemple une carte de circuit 3.
Vorrichtung nach Anspruch 2, dadurch gekenn-         6ledtdiqoie,
I'appareil comprenant une reserve zeichnet, dass die F6rdereinrichtung (13)
von ei-   5  (10) de la matiere, une sortie (16) connect6ee& la ner
Schneckenpumpe oder einer Zahnradpumpe          r6serve par un conduit de
transport (14), et un gebildet ist.
dispositif (18 ; 28) destin6 a evacuer a force par intermittence la matlire
en petites quantit6s suc- 4. Vorrichtung nach einem der vorhergehenden An-
cessives par ia sortie (16) et a appliquer chaque spruche, dadurch
gekennzeichnet, dass die F6r-  10   quantite en un point choisi du substrat
(24), place derleitung (14) mit einer inneren flussigkeitsab-    devant la
sortie (16) et supporte af in qu'il soit mo- stossenden Beschichtung (14')
versehen ist           bile par rapport a elle, caract6rise en ce que le
conduit de transport (14) est forme en boucle fer- 5. Vorrichtung nach
einem dervorhergehenden An-         m6e qui contient un dispositif (13)
destin6 a faire spruche, dadurch gekennzeichnet, dass die ge-  15
avancer la matiere sous forme d'un courant qui samte F6rderleitung (14) aus
einem flOssigkeits-     circule dans la boucle et devant la sortie (16) qui
abstossenden Material besteht.                       comporte une ouverture
(17) d'evacuation, for- mee dans la parol du conduit de transport (14) at
6. Vorrichtung nach einem der vorhergehenden An-        par laquelle la
matiere peut etre 6vacu6e en pe- spruche, dadurch gekennzeichnet, dass der
20        tites quantit6s successives a l'aide d'un dispositif Auslass (16)
in eine Ausstossduse (26) fuhrt, mit   (18 ; 28) destin6 a
augmenter.transitoirement et der das durch den Auslass (16) ausgestossene
par intermittence la pression interne du conduit Material dem Substrat (24)
mit einer vergrosser-     de transport (14) dans une zone de celui-ci pla-
ten Geschwindigkeit zugefihrt werden kann.           cee au voisinage de
l'ouverture (17) d'6vacua- 25      tion. 7. Vorrichtung nach einem der
vorhergehenden An- spruche, dadurch gekennzeichnet, dass die Ein-   2.
Appareil selon la revendication 1, caract6ris6 en richtung zum
vorubergehenden kurzzeitigen Ver-      ce que le dispositif d'alimentation
(13) est destin6 grossern des Innendruckes in der Forderleitung       a
faire subir a la matiere un traitement mecanique (14) in elnem in der Nahe
der Ausstossoffnung   30   d'homogeneisation lorsqu'elle passe au niveau
(17) befindlichen Abschnitt derselben elne Emn-      du dispositif.
richtung (18; 28) zum vorubergehenden kurzzei- tigen elastischen Verengen
sines neben der be-   3. Appareil salon la revendication 2, caracterise en
sagten Offnung befindlichen Bereichs der For-        ce que le dispositif
d'alimentation (13) est form6 derleitung urnfasst.
36       par une pompe a vis ou i engrenage. 8. Vorrichtung nach Anspruch
7, dadurch gekenn-      4. Appareil selon l'une quelconque des revendica-
zeichnet, dass die Verengungseinrichtung eine        tions pr6cedentes,
caracterise en ce quo le 



elektrisch betatigte Stosskrafterzeugungsanord-      conduit de transport
(14) porte un revetement in- nung (18; 28) umfasst, die an einer in der
Nahe   40  terne (14') d'une matiere 'chassant" to liquide. der
Ausstossoffnung (17) befindlichen Stelle kurzzeitig eine Stosskraft auf den
besagten Be-  5. Appareil selon l'une quelconque des revendica- reich (15)
der Forderleitung (14) ausfben kann.      tions precedentes, caracterise en
ce que la tota- lite du conduit de transport (14) est formee d'une 9.
Vorrichtung nach Anspruch 8, dadurch gekenn-   45    matiere "chassant" le
liquide. zeichnet, dass die Stosskrafterzeugungsanord- nung (18) von der
magnetostriktiven Bauart ist.  6. Appareil selon l'une quelconque des
revendica- tions precedentes, caracterise en ce que la sortie 10.
Vorrichtung nach Anspruch 8; dadurch gskenn-        (16) debouche dans uno
buse d'ejecteur (26) gra- zeichnet, dass die Stosskrafterzeugungsanord-
50   ce & laquelle la matiere evacu6e par la sortie (16) nung (28) von der
piezoelektrischen Bauart ist       peut se deplacer & une plus grande
vitesse vers te substrat (24). Revendications
7. Appareil solon l'une quelconque des revendica- 55      tions
precedentes, caracterise en ce que le dispo- 1. Appareil destine a etre
utilise pour l'application   sitif destine a augmenter transitoirement et
par in- d'une matiere fluid. constituee d'une pate de        termittence la
pression interne dans le conduit de soudage, d'une colle ou d'un autre
liquid. vis-     transport (14) dans une zone de celui-ci placee 5    9
EP 0 517 767 B1 au .voisinage de l'ouverture (17) d'evacuation comporte un
dispositif (18 ; 28) destine a assurer une compression elastique
transitoire intermit- tente d'une partie (15) du conduit de transport (14)
plac6e pres de l'ouverture (17).       5 8. Appareil selon la revendication
7, caracterise en ce que le dispositif de compression comporte un ensemble
(18 ; 28) generateur de force de choc et commande electriquement, qui est
destin6 A   10 appliquer par intermittence une force de choc A ladite
partie (15) du conduit de transport (14) en un point qui se trouve au
voisinage de l'ouverture d'evacuation (17). 15 9. Appareil selon la
revendication 8, caracterisb en ce que l'ensemble (18) gen6rateur de la
force de choc est du type A magnetostriction. 10. Appareil selon la
revendication 8, caract:ris6 en   20 ce que l'ensemble (28) g6n6rateur
d'une force de choc est de type piezoelectrique. 25 30 35 40 45 50 55 6    


