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prevent the front wheel from following the depres- sion provided for the
rear wheel and the rear wheel This invention relates to soldering apparatus
from following the depression provided for the front and is particularly
concerned with systems in which  wheel, each of these known systems has an
auxil- components to be coated with solder are passed   5   iary track.
through a bath of solder. The invention is particu-   It is known from
GB-A-2 036 625 to provide a larly concerned with applying solder to the
leads of  system for soldering electrical components to print- integrated
circuit packs, such as dual-in-line (DIP),  ed circuit boards, in which a
track has first and SOIC or other types, mounted in tracks of a hori-
second profiled regions laterally offset from each zontally oriented
carrier.                    10  other, and a carrier for a printed circuit
board has Frequently, such coating is carried out in a    first and second
followers for supporting the lead- wave soldering system, as referred to in
EP-A-0    ing and trailing portions of the carrier which are 171  257. In
such a system  (on which the          likewise laterally offset from each
other, so that precharacterising part of claim 1 is based) a carrier  when
the carrier is urged along the track the first for the components may be
passed over a bath of  15  follower bypasses the second profiled region and
solder in which a standing wave is formed. The     the second follower
bypasses the first profiled re- arrangement is such that the component
portions    gion. The longitudinal spacing between the de- to be coated
pass through the peak of the standing  scending parts of the first and
second profiled wave of solder as the carrier is moved over the    regions
is less than the longitudinal spacing be- bath.
20  tween the first and second followers, to ensure that A problem with
certain known systems is that it  the carrier is tilted as the printed
circuit board is is difficult to control the quality of the coating,
dipped into a solder bath. particularly as regards an even thickness. Fre-
Viewed from one aspect the invention provides quently, package leads have
regions where the      in combination, a horizontally oriented carrier hav-
coating is significantly thicker than elsewhere. An-  25  ing tracks
arranged to have removably mounted other problem is that of accommodating
various     therein electronic integrated circuit packs with their
different types of components which may be han-    leads pointing
downwards, and apparatus for apply- died, particularly as regards the depth
of immer-  ing solder to the leads of the packs, the combina- sion in the
wave of solder. For example, a DIP may  tion including a solder bath, a
guide track for require immersion to a depth of 6mm whereas an   30
guiding the carrier across the solder bath, means SOIC - designed for
surface mounting on a circuit  for urging the carrier along the guide
track, a first board - may require a depth of e.g. only 1.2mm.    follower
for supporting a leading portion of the To cope with such a range of depths
it may be      carrier on the guide track, and a second follower necessary
to change the wave height or even to     longitudinally spaced from the
first follower for sup- use separate apparatus dedicated to the individual
35  porting a trailing portion of the carrier on the guide components.
track, characterised in that the guide track has a There has been proposed
a system for dipping    first profiled region for guiding the first
follower individual carriers vertically into and removing them  down
towards the surface of the solder, and a yertically out of a bath of
solder. This provides an  second profiled region longitudinally spaced from
improvement in quality over wave soldering ap-  40  the first region for
simultaneously guiding the sec- paratus but has the disadvantage of being
consid-  ond follower down towards the surface of the sol- erably slower
since carriers cannot be processed   der the first and second profiled
regions of the continuously.                                      guide
track being laterally offset from each other, There is thus a need for a
system which will    and the first and second followers for supporting
achieve some of the benefits of both wave solder-  45  the leading and
trailing portions of the carrier being ing and dip soldering integrated
circuit packs so as  likewise laterally offset from each other so that to
provide both reasonable quality and reasonable  when the carrier is urged
along the guide track the speed of operation, and preferably greater versa-
first follower bypasses the second profiled region tility.
and the second follower bypasses the first profiled It is known from US-A-4
285 457 and US-A- 4   50  region, wherein the profiles of the first and
second 311 265 to provide systems for soldering electrical  profiled
regions are the same and the longitudinal components to printed circuit
boards, in which a   spacing of the profiled regions from each other is
carrier for a board has front and rear wheels and is  the same as the
longitudinal spacing of the first conveyed along tracks having depressions
ar-       and second followers from  each other, so that ranged to lower
the carrier and dip the board into a   55   when the carrier is Urged along
the guide track it solder bath whilst keeping the board horizontal.
maintains its horizontal orientation at the same time The depressions for
the front and rear wheels are  as being moved vertically towards and away
from aligned in the conveying direction, and in order to  the surface of
the solder so as to dip the leads of 2    



3                 EP 0 252 771 B1                    4 the packs in the
solder.                            The carrier may be provided with a notch
for With such an arrangement, the integrated cir-   receiving the finger.
The finger should have a suffi- cuit packs are subjected to vertical
dipping but at  cient vertical extent to remain in contact with the the
same time are moved across the bath. By        carrier during the dipping
operation. Alternatively, using a number of carriers on the track, one
after   5   the carrier could have a portion of sufficient vertical the
other, continuous operation can be achieved.   extent to remain in contact
with a shallower finger The vertical dipping gives better quality coating,
or like member. and the speed and depth of descent can be deter-      It is
most advantageous if the profiled regions mined by the profiles in the
specific regions of the  are readily replaceable. In this way it is easy to
track.                                        10  adapt the apparatus for
different components by The significance of having separate, spaced
altering the rate and depth of descent and ascent profiled regions for the
leading and trailing portions  as well as the total time of immersion. Each
pro- of the carrier, is that it is maintained in a horizontal  filed region
could be provided on a separate re- orientation whilst being dipped and
moved across   placeable member but preferably the associated the bath of
solder. If there was only one profiled   15  pair of regions is provided on
a single replaceable region which the leading and trailing edges fol-
member such as a block. This provides consider- lowed in series, then the
carrier would be inclined  able advantages over a wave soldering system in
as it moved towards and away from the surface of   which the height of the
wave has to be altered. the solder. This would produce uneven and poorer
An embodiment of apparatus exemplifying quality coating.
20  some of the above-mentioned and other features The two profiled regions
on a track are offset   and broad aspects will now be described by way of
laterally, with corresponding followers supporting  example only and with
reference to the accom- the leading and trailing portions of the carrier
being  panying diagramatic drawings in which;- likewise laterally displaced
with respect to each     Fig. 1 is a perspective, exploded view of guide
other. Thus, the leading follower will bypass one   25    tracks for use in
the apparatus; and region and continue on a flat portion of track until it
Fig. 2 is a section through part of the apparatus. reaches its associated
profiled region. At this point  Referring now in detail to the drawings, in
the trailing follower will reach its associated profiled  Figure 1 there is
shown a left hand guide track 1 in region. After the dipping operation, the
trailing fol-  the form of an "L"-section angle bar, and a cor- lower will
bypass the next profiled region, continu-  30  responding right hand guide
track 2 also in the ing on a flat portion of track.                    form
of an "L"-section angle bar. On the apparatus, Normally, the carrier would
be guided by a      the tracks 1 and 2 will be arranged parallel to guide
track on each side, each track having the profiled  a carrier in the
direction of arrow A. The tracks 1 regions described above, which would of
course be  and 2 have aligned cut-outs 3 and 4 on the lower aligned.
35  guide surfaces 5 and 6 adapted to receive profiled The profile in each
profiled region will generally  blocks 7 and 8 respectively. These blocks
are to consist of a downwardly inclined region, a horizon-  be located
releasably in the cut-outs by sutable tal region, and and upwardly inclined
region. The  means so that they can be changed to provide inclination of
the inclined regions determines the  different profiles. The blocks are
recessed as rate of descent and ascent, and one rate could be   40  shown
at 9 so that when received in the cut-outs 3 greater than the other if
desired. The inclined re-  and 4 their upper surfaces 10 and 11
respectively gions could be flat or have a more complex profile  will be
flush with surfaces 5 and 6 of the tracks 1 so as to provide a variable
rate of descent and/or  and 2. ascent.
Referring to block 7, it has a leading profiled The followers may, for
example, be in the form   45  region 12 formed in the left hand or outer
part of of wheels, rollers, non-rotatable but low friction  the leading end
of the block. This profiled region elements, or the like. The followers may
be integral  consists of a downwardly inclined ramp 13 de- with the
carrier, or attachable to the carrier, or part  scending from the upper
surface 10, a horizontally of a movable support for the carrier.
extending portion 14 and an upwardly inclined The carrier itself may be of
any suitable type,  so  ramp 15 leading back up to the upper surface 10.
for example, of the type shown in the European     The width of the region
is approximately one half of Patent Application 0171257, although it may be
the width of the block 7. modified if necessary so as to operate in the ap-
The block 7 also has a trailing profiled region paratus described herein.
16 formed in the right hand or upper part of the The means for urging the
carriers along the   55  trailing end of the block, again having a width of
track can be in any suitable form but one preferred  approximately one half
the width of the block 7. embodiment comprises a chain conveyor with a
This trailing profiled region 16 is thus laterally plurality of fingers for
engagement with the carrier.  offset from the leading profiled region and
has a 3    



5                 EP 0 252 771 B1                    6 profile identical in
shape and dimensions to that of  guide 32, around an idler sprocket (not
shown) and leading profiled region 12, with a downwardly in-  around a
drive sprocket driven by an electic motor clined ramp 17, a horizontal
portion 18 and an      (not shown). The speed of the drive can be ad-
upwardly inclined ramp 19.                         justed. On the chain
conveyor are provided arms The spacing between the start of ramp 17 and   5
33 with depending fingers 34, one or more of which the start of ramp 13,
and thus the spacing between  engages the support 26 of carrier 24, for
example all other corresponding parts of the profiled re-  by being
received in a slot in the left hand edge of gions, is equal to the spacing
between leading and  the support. The depth of the finger 34 is such as
trailing followers which will support a carrier and  to maintain engagement
with the support 26 as the follow the leading and trailing profiles
respectively.  l0  carrier 24 is lowered and raised. A number of Thus,
assuming that the carrier is horizontal as the  carriers will normally be
processed in series, each followers move along the level surface 5 of track
1,  being moved by a respective one of the longitudi- then it will remain
horizontal as the followers pass  nally spaced fingers. through the
profiled regions although it will be       The right hand side of the
apparatus, using lowered and raised in accordance with the profiles.   15
track 2, corresponds exactly with the exception that The right hand block 8
is an exact mirror        it may not be necessary to provide a second drive
image of block 7, with profiled regions 19 and 20  mechanism. It might be
desirabble, in the absence being mirror images of regions 12 and 16 respec-
of a second drive mechanism (which would nor- tively with identical
profiles. The block 7 and 8 are  mally be linked to or otherwise
co-ordinated with longitudinally aligned on the tracks 1 and 2. Thus   20
the first), to provide a guide to assist in directing right hand followers,
aligned with left hand follow-  the carrier in a straight line down the
track. ers, will follow the profile at the same time and      The
particular arrangement described and illus- ensure that a supported carrier
is kept level at all  trated has many advantages which will also apply
times.                                             to other systems
employing at least some of the Referring now to Figure 2, the left hand
side of  25  novel features and concepts disclosed. The ap- soldering
apparatus is shown. The left hand track 1  paratus has great flexibility
and can be used to is arranged horizontally, being mounted on a frame
solder all types of semiconductor leads from the 20 by means of an angle
piece 21. The track 1      smallest SOIC's to long lead components and pow-
runs along the side of a solder bath 22 containing  er transistors. The
system, involving longitudinal solder with a level surface 23. Above the
bath 22 is  30   movement and vertical dipping whilst retaining a provided
a carrier 24 for components, for example  horizontal orientation, is
extremely flexible whilst of the type shown in European Patent Appliction
giving good results. Because constant movement 0171257. The carrier 24 has
a central region 25    can be maintained, output can be increased to
containing components mounted on tracks with       levels at least as good
as those achieved with wave their leads pointing downwardly, and a support
26   35  soldering and better than those achieved with static on its left
hand side. Underneath this support is  dipping. Dross formation can be
reduced as com- mounted a leading follower in the form of a rotat-  pared
to wave soldering systems. able wheel 27 in a bearing block 28, on the
outside of the support 26. Also provided is a trailing fol-  Claims lower
in the form of a rotatable wheel 29 in a   40 bearing block 30, on the
inside of the support 26.  1. In combination, a horizontally oriented
carrier Wheels 27 and 29 run along the surface 5 of track      (24) having
tracks arranged to have removably 1. However, wheel 27 is arranged to
follow the         mounted therein electronic integrated circuit profile in
region 12 of block 7, and wheel 29 is       packs with their leads pointing
downwards, and arranged to follow the profile in region 16 of block   45
apparatus for applying solder to the leads of 7. As will be appreciated,
leading block 28 and        the packs, the combination including a solder
wheel 27 are provided at the front of the carrier 24,  bath (22), a guide
track (1,2) for guiding the and the inwardly spaced trailing block 30 and
carrier across  the  solder  bath, means wheel 29 are provided at the rear
of the carrier.      (31,32,33,34) for urging the carrier along the As the
wheels move along track 1 and follow   50    guide track, a first follower
(27) for supporting their respective profiles in regions 12 and 16, the
a leading portion of the carrier on the guide carrier 24 is maintained in a
horizontal orientation   track, and a second follower (29) longitudinally
but is dipped into the solder for an amount suffi-     spaced from the
first follower for supporting a cient to coat required parts of components
and is     trailing portion of the carrier on the guide track, then lifted
clear again.                       55      characterised in that the guide
track has a first Movement of the carrier is effected by means
profiled region (12,35) for guiding the first fol- of a chain conveyor
mounted on frame 20, includ-       lower (27) down towards the surface (23)
of the ing chain links 31 which pass through a chain          solder, and a
second profiled region (16, 20) 4    



5                 EP 0 252 771 B1                    6 profile identical in
shape and dimensions to that of  guide 32, around an idler sprocket (not
shown) and leading profiled region 12, with a downwardly in-  around a
drive sprocket driven by an electic motor clined ramp 17, a horizontal
portion 18 and an      (not shown). The speed of the drive can be ad-
upwardly inclined ramp 19.                        justed. On the chain
conveyor are provided arms The spacing between the start of ramp 17 and   5
33 with depending fingers 34, one or more of which the start of ramp 13,
and thus the spacing between  engages the support 26 of carrier 24, for
example all other corresponding parts of the profiled re-  by being
received in a slot in the left hand edge of gions, is equal to the spacing
between leading and  the support. The depth of the finger 34 is such as
trailing followers which will support a carrier and  to maintain engagement
with the support 26 as the follow the leading and trailing profiles
respectively.  10  carrier 24 is lowered and raised. A number of Thus,
assuming that the carrier is horizontal as the  carriers will normally be
processed in series, each followers move along the level surface 5 of track
1,  being moved by a respective one of the longitudi- then it will remain
horizontal as the followers pass  nally spaced fingers. through the
profiled regions although it will be      The right hand side of the
apparatus, using lowered and raised in accordance with the profiles.   is
track 2, corresponds exactly with the exception that The right hand block 8
is an exact mirror       it may not be necessary to provide a second drive
image of block 7, with profiled regions 19 and 20  mechanism. It might be
desirabble, in the absence being mirror images of regions 12 and 16 respec-
of a second drive mechanism (which would nor- tively with identical
profiles. The block 7 and 8 are  mally be linked to or otherwise
co-ordinated with longitudinally aligned on the tracks 1 and 2. Thus   20
the first), to provide a guide to assist in directing right hand followers,
aligned with left hand follow-  the carrier in a straight line down the
track. ers, will follow the profile at the same time and     The particular
arrangement described and illus- ensure that a supported carrier is kept
level at all  trated has many advantages which will also apply times.
to other systems employing at least some of the Referring now to Figure 2,
the left hand side of  25  novel features and concepts disclosed. The ap-
soldering apparatus is shown. The left hand track 1  paratus has great
flexibility and can be used to is arranged horizontally, being mounted on a
frame  solder all types of semiconductor leads from the 20 by means of an
angle piece 21. The track 1      smallest SOIC's to long lead components
and pow- runs along the side of a solder bath 22 containing  er
transistors. The system, involving longitudinal solder with a level surface
23. Above the bath 22 is  30   movement and vertical dipping whilst
retaining a provided a carrier 24 for components, for example  horizontal
orientation, is extremely flexible whilst of the type shown in European
Patent Appliction    giving good results. Because constant movement
0171257. The carrier 24 has a central region 25    can be maintained,
output can be increased to containing components mounted on tracks with
levels at least as good as those achieved with wave their leads pointing
downwardly, and a support 26   35  soldering and better than those achieved
with static on its left hand side. Underneath this support is  dipping.
Dross formation can be reduced as com- mounted a leading follower in the
form of a rotat-  pared to wave soldering systems. able wheel 27 in a
bearing block 28, on the outside f  the support 26. Also provided is a
trailing fol-  Claims lower in the form of a rotatable wheel 29 in a   40
bearing block 30, on the inside of the support 26.  1. In combination, a
horizontally oriented carrier Wheels 27 and 29 run along the surface 5 of
track      (24) having tracks arranged to have removably 1. However, wheel
27 is arranged to follow, the        mounted therein electronic integrated
circuit profile in region 12 of block 7, and wheel 29 is       packs with
their leads pointing downwards, and arranged to follow the profile in
region 16 of block   45  apparatus for applying solder to the leads of 7.
As will be appreciated, leading block 28 and        the packs, the
combination including a solder wheel 27 are provided at the front of the
carrier 24,  bath (22), a guide track (1,2) for guiding the and the
inwardly spaced trailing block 30 and          carrier  across  the  solder
bath, means wheel 29 are provided at the rear of the carrier.
(31,32,33,34) for urging the carrier along the As the wheels move along
track 1 and follow   50   guide track, a first follower (27) for supporting
their respective profiles in regions 12 and 16, the    a leading portion of
the carrier on the guide carrier 24 is maintained in a horizontal
orientation   track, and a second follower (29) longitudinally but is
dipped into the solder for an amount suffi-     spaced from the first
follower for supporting a cient to coat required parts of components and is
trailing portion of the carrier on the guide track, then lifted clear
again.                      55       characterised in that the guide track
has a first Movement of the carrier is effected by means       profiled
region (12,35) for guiding the first fol- of a chain conveyor mounted on
frame 20, includ-       lower (27) down towards the surface (23) of the ing
chain links 31 which pass through a chain          solder, and a second
profiled region (16, 20) 4    



7                 EP 0 252 771 B1                    8 longitudinally
spaced from the first region for    einheiten mit nrach unten zeigenden
AnschlOs- simultaneously guiding the second follower         sen entfernbar
anzubringen, mit elner Vorrich- (29) down towards the surface (23) of the
sol-     tung zum  Aufbringen von Lotmittel auf die der, the first and
second profiled regions         Anschlasse der Baueinheiten, wobei die Kom-
(12,35;16,20) of the guide track being laterally   5  bination umfaRt: ein
Lotbad (22), eine FOh- offset from each other, and the first and sec-
rungsbahn (1, 2) zum Ffhren des Tragers Ober ond followers (27,29) for
supporting the leading   das Lotbad, Mittel (31, 32, 33, 34) zum Ffhren and
trailing portions of the carrier being like-   des Trigers entlang der
FUhrungsbahn, einen wise laterally offset from each other so that
ersten Folger (27) zum Halten sines ffhrenden when the carrier is urged
along the guide track  1O  Trigerabschnitts auf der FUhrungsbahn und the
first follower (27) bypasses the second        einen zweiten Folger (29)
mit Llngsabstand profiled region (16,20) and the second follower    von dem
ersten Folger zum Halten eines nach- (29) bypasses the first profiled
region (12,35),   folgenden Tragerabschnitts auf der FOhrungs- wherein the
profiles of the first and second       bahn, profiled regions are the same
and the longitu-  15  dadurch gekennzelchnet, dinal spacing of the profiled
regions from each    daB die F~hrungsbahn einen ersten profilierten other
is the same as the longitudinal spacing      Bereich (12, 35) zum FUhren
des ersten Fol- of the first and second followers from each        gers
(27) nach unten zur Oberfl~che (23) des other, so that when the carrier
(24) is urged       Ldtmittels hin aufweist und eanen zweiten profi- along
the guide track it maintains its horizontal  20  lierten Bereich (16, 20)
mit Langsabstand von orientation at the same time as being moved        dem
ersten Bereich zum gleichzeitigen Ffhren vertically towards and away from
the surface of    des zweiten Folgers (29) nach unten zur Ober- the solder
so as to dip the leads of the packs     flache (23) des Ldtmittels hin
aufweist, wobei in the solder.                                     die
ersten und zweiten profilierten Bereiche 25      (12, 35; 16, 20) der
F~hrungsbahn seitlich von- 2. A carrier and apparatus as claimed in claim
1,      einander versetzt sind und die ersten und wherein a guide track
(1,2) is provided on each    zweiten Folger (27, 29) zum Halten der fUhren-
side of the solder bath (22).                      den und der
nachfolgenden Abschnitte des Tragers ebenfallsseitlich voneinander versetzt
3. A carrier and apparatus as claimed in claim 1   30  sind, so daB, wenn
der Trager entlang der or 2, wherein each profiled region (12,35;16,20)
Fthrungsbahn geflhrt wird, der erste Folger consists of a downwardly
inclined region           (27) an dem zweiten profiiierten Bereich (16,
(13,17), a horizontal region (14,18) and an up-    20) vorbeilauft und der
zweite Folger (29) an wardly inclined region (15,19).
dem ersten profilierten Bereich (12, 35) vorbei- 35      hluft, wobei die
Profile der ersten und zweiten 4. A carrier and apparatus as claimed in
claim 1,      profilierten Bereiche gleichartig sind und der 2 or 3,
wherein the means (31,32,33,34) for        Langsabstand der profilierten
Bereiche vonein- urging the carrier (24) along the guide track      ander
der gleiche ist wie der Ldngsabstand der (1,2) comprises a chain conveyor
(31,32,33)        ersten und zweiten Folger voneinander, so daR with a
plurality of fingers (34) for engagement  40  der Tr~ger (24), wenn er
entlang der FRh- with the carrier.
rungsbahn  geffhrt wird, seine  horizontale Orientierung beibehalt, wahrend
er gleichzeitig 5. A carrier and apparatus as claimed in any of
vertikal zu der Lotmitteloberflache hin und da- claims 1 to 4, wherein each
of the profiled        von wag bewegt wird, so dab die AnschlOsse regions
(12,35;16,20) is replaceable.      45      der Baueinheiten in das
Lotmittel sintauchen. 6. A carrier and apparatus as claimed in any of    2.
Trnger und Vorrichtung nach Anspruch 1, wor- claims 1 to 4, wherein the
guide track (1,2) has   in die FUhrungsbahn (1, 2) jederseits des Lot- a
cut-out (3,4) with a block (7,8) located releas-  bads (22) vorgesehen ist.
ably therein, the block having the first and   50 second profiled regions
(12,35;16,20) of the    3. TrAger und Vorrichtung nach Anspruch 1 oder
guide track defined thereon.                       2, worin jeder
profilierte Bereich (12, 35; 16, 20) aus einem nach unten geneigten Bereich
Patentanspr~che                                        (13, 17), einem
horizontalen Bereich (14, 18) 56      und ainem nach oben geneigten Bereich
(15, 1. Kombination sines horizontal orientierten Tra-      19) besteht.
gers (24) mit Bahnen, die angeordnet sind, um darin elektronische
integrierte Schaltkreisbau-  4. Tr~ger und Vorrichtung nach Anspruch 1, 2 5
g                 EP 0 252 771 B1                    10    1 1II Iij IIIj
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*.C   L   M   S * oder 3, worin das Mittel (31, 32, 33, 34) zum
profilees sont identiques, et oO I'espacement FUhren des Tragers (24)
entlang der FUh-           longitudinal entre les zones profilees est le
rungsbahn (1, 2) einen Kettenfbrderer (31, 32,     mbme quo l'espacement
longitudinal entre les 33) mit elinem Mehrzahl Fingem (34) zum Ein-
premier et deuxieme suivours, de telle sorte griff mit dom Trager umfaft.
5       quo, lorsque le porteur (24) est entraind le long du rail de
guidage, il maintienne son orienta- 5. Trager und Vorrichtung nach einem
der An-           tion horizontale au moment oO il est ddplace sprUche 1
bis 4, worin die profilierten Bereiche   verticalement en direction de et
au loin de la (12, 35; 16, 20) austauschbar sind.                surface de
m6tal d'apport, de manibre & trem- 10      per les fils des ensembles dans
le metal d'ap- 6. Trager und Vorrichtung nach einem der An-           port.
sprOche 1 bis 4, worin die FUhrungsbahn (1, 2) einen Ausschnitt (3, 4) mit
einem darin entforn-  2. Porteur et appareil solon la revendication 1, bar
angeordneten Block (7, 8) aufweist, wobei      dans lesquels un rail (1, 2)
de guidage est die ersten und zweiten profilierten Bereiche   15  pr~vu de
chaque c8te du bain (22) de metal (12, 35; 16, 20) der FOhrungsbahn an dem
d'apport. Block vorgesehen sind. 3. Porteur et appareil solon l'une des
revendica- Revendloations                                         tions 1
ou 2, dans lesquels chaque zone profi- 20     I6o (12, 35; 16, 20) se
compose d'une zone Ki1.  En combinaison, un porteur (24) oriente hori-
(13, 17) inclinee vers le bas, d'une zone hori- zontalement, comportant des
rails agences de       zontale (14, 18) et d'une zone (15, 19) inclineo
maniere a recovoir de fagon amovible des           vers le haut. ensembles
de circuits integres dlectroniques, dont les fils pointent vers le bas, et
un appareil  25  4. Porteur et appareil solon l'une des revendica- pour
appliquer du metal d'apport aux fils des      tions 1, 2 ou 3, dans
lesquels les moyens (31, ensembles, la combinaison comprenant un
32, 33, 34) d'entralnement du porteur (24) le bain (22) de metal d'apport,
un rail (1, 2) de     long du rail (1, 2) de guidage comportent un guidage
pour guider le porteur a travers le        convoyeur a cha~he (31, 32, 33)
pourvu d'une bain de metal d'apport, des moyens (31, 32,  30    sefie de
doigts (34) destines & s'engager dans 33, 34) pour entratner le porteur le
long du rail  le porteur. de guidage, un premier suiveur (27) destine a
supporter une partie avant du porteur sur le rail  5. Porteur et appareil
solon l'une quelconque des de guidage, et un deuxieme suiveur (29), espa-
revendications 1 a 4, dans lesquels chacune ce longitudinalement par
rapport au premier  9s    des zones profildes (12, 35; 16, 20) est rem-
suiveur, destine a supporter une partie arriere    plagable. du porteur sur
le rail de guidage, caracterises en co quo le rail de guidage com-  6.
Porteur et appareil solon l'une quelconque des porte une premiere zone
profilee (12, 35) des-     revendications 1 a 4, dans lesquels le rail (1,
tinee a guider le premier suiveur (27) vers le  4o  2) de guidage comprend
une decoupe (3, 4), bas, vers la surface (23) du metal d'apport, et    un
bloc (7, 8) etant loge de fagon amovible une deuxibme zone profileo (16,
20), espacee       dans celle-ci, le bloc comprenant des premibre
longitudinalement de la premibre zone, desti-      et deuxieme zones
profilees (12, 35; 16, 20) du nee a guider simultanement le deuxibme sui-
rail de guidage, qui sont definies dans co bloc. vour (29) vers le bas,
vers la surface (23) du   45 metal d'apport, les premibre et deuxibme zo-
nes profilees (12, 35; 16, 20) du rail de guida- go etant decaldes
lateralement l'une par rap- port a l'autre, et les premier et douxibme sui-
veurs (27, 29) supportant les parties avant et  so arfibre du porteur etant
ddcales lateralement Pun par rapport a l'autre de la meme fagon, de manibre
teole quo, lorsque le porteur est entrat- nd le long du rail de guidage, le
premier sui- vour (27) contourme la douxieme zone profileo  s5 (16, 20) et
quo le deuxibme suiveur (29) contourne la premibre zone profiles (12, 35),
et ob les profils des premibre et deuxibme zones    


