
1            0 096 967                      2 Description
wave geometries for further increasing the exit angle and/or changing the
point where a circuit -   The present invention relates to systems for
board exits the wave. Another system  for soldering electrical and
electronic components   reducing the incidence of solder shorts, icicling
onto substrate circuit boards, and more speci-    5   and bridging, which
has achieved substantial fically to an improved apparatus for mass
commercial acceptance, is to intimately mix soldering electrical and
electronic components by  soldering oil in the solder wave in accordance
their leads, to printed circuit boards or the like.  with the teachings of
Walker et al U.S. Patent Various soldering systems are well known in
3058441. A more recent development in mass the art for mass soldering
electrical and electronic   10  soldering systems and which has been found
to components, by their leads, onto printed circuit  eliminate
substantially the incidence of solder boards. One technique for mass
soldering          shorts, bridging and/or icicling, is described in
components to circuit boards is that of dip        Canadian Patent No.
1091102, Canadian Patent soldering. With this technique, the entire side of
a  No. 1096241, for Mass Soldering system, all circuit board containing the
printing wiring, with   is   assigned to the assignee of the present
applica- the leads from  the components projecting         tion. The
aforesaid Canadian Patents disclose a through apertures in the board, is
engaged for a   mass soldering system wherein after the board certain
period of time with the surface of a bath of  has been contacted with the
molten solder, molten solder, and then removed. Another          excess
solder deposited by the soldering process technique for mass soldering
components onto   20  is removed by impinging a stream of heated gas
circuit boards is that of wave soldering. A typical  onto the freshly
deposited solder before it prior art wave soldering system  generally
solidifies on the board. In practice, the stream of comprises a container
adapted to hold a supply of  heated gas is directed onto the underside of
the molten solder and a sump partially submerged in   board from one or
more fluid jets, fluid lenses, the molten solder. The sump has an intake
orifice    25   slots, nozzles or the like located immediately below the
surface of molten solder, and an        downstream of the mass soldering
station and elongate horizontal nozzle or slot above the      directed at a
relatively acute angle (30 to 60) to surface of the solder. A positive
displacement    the underside surface of the board. In order to pump is
submerged in the body of solder and is    minimize escape of hot gas,
soldering fumes and adapted to force molten solder into the sump    30
particulates an exhaust hood is provided over the intake orifice, where the
molten solder then flows  solder bath, and the hood is gated so as to
upward in the sump and out the horizontal nozzle  frustrate the flow of hot
gas, soldering fumes and to thereby produce a smoothly rounded standing
particulates under and beyond the upper exhaust wave of molten solder above
the nozzle. Other     hood. While gating the hood advantageously techniques
for mass soldering electrical and    35   minimizes the escape of hot gas,
soldering fumes electronic components onto printed circuit boards  and
particulates, gating reduces product through- well known in the art include
cascade soldering,  put by dictating conveyor spacing. jet soldering and
drag soldering. So-called -       It is thus a primary object of the
present "leadless" components such as flat packs also     invention to
provide a mass soldering apparatus can be mass soldered to circuit boards
by fixing    40   which overcomes the aforesaid disadvantages of the
components to the bottom of the board, e.g.   the prior art. as by
fixturing or with an adhesive, and then       Another object of the present
invention is to engaging the bottom  of the board and the         minimize
or eliminate the escape of soldering components with molten solder. While
known          fumes and particulates from a mass soldering mass  soldering
systems  have  provided    45   system in which freshly soldered boards are
substantial manufacturing  economy to the         contacted by a stream of
heated gas immediately electronics industry and thus achieved substantial
following soldering. commercial use, the deposition of excess solder
Still other objects will in part appear obvious on the board circuits,
connections and leads has  and in part will appear hereinafter. been a
problem. Deposition of excess solder may    so  The invention accordingly
comprises apparatus result in formation of shorts, icicles and/or
generally of the kind described in Canadian: bridges, and increases solder
consumption and     Patents Nos. 1091102 and 1096241, which is finished
board weight. Moreover, current trends   characterised by a louvered
exhaust system in the electronics industry to relatively high    adjacent
and upstream of said soldering station, density electronic assemblies has
increased the    55   said louvered exhaust system having a generally
problem of solder shorts icicling and bridging.   horizontal louvered
surface located below the The prior art has devised various techniques to
travel path of said circuit board, the louvers of solve the problems of
solder shorts, icicling and  which extend and open into the path of said
gas bridging. For example, for wave soldering, one    stream, and
Including exhaust means for technique which has become virtually
universally    6o   removing gases from the underside of said adopted by
the industry is to incline the travel  louvered surface. path of the
circuit boards through the solder       The present invention overcomes the
foregoing wave, i.e. from the horizontal to increase the exit  and other
problems of the prior art by providing angle between a board being soldered
and the      an exhaust system below the path of travel of the solder wave.
The art has also devised various    65   circuit  boards  substantially
immediately 



2    3                   0096 967                      4 upstream of the
mass soldering station. It has       Fig. 3 is a side perspective view,
partly in been observed that the gas stream flow while not   section, of
the lower exhaust system portion of laminar is substantially so as it flows
past the   Fig. 2; mass soldering station solder bath or solder wave
Fig. 4 is a side elevational view showing certain and, due to the Coanda
effect, is relatively hori-   5    details of the exhaust system of Fig. 3;
zontal, and in part downwardly directed some-       Fig. 5 is a view
similar to Fig. 4, and showing what by having "attached itself" to the wave
details of a modification of the exhaust system of surface. Accordingly,.
in the present invention, an  Fig. 3; and exhaust system having a
substantially horizontal    Fig. 6 is a view similar to Fig. 4, and showing
louvered surface is provided below the path of   10   details of yet
another modification of the exhaust travel of the circuit boards,
immediately upstream  system of Fig. 4. of the soldering station, with the
louvers facing    In the following detailed description of the and opening
into the heated gas stream. The        present invention, the term
"component" refers louvers pick up the gas stream which is still at a  to
so-called leadless components such as chip relatively high velocity,
capturing the kinetic   15   components as well as. components having
energy of the stream, and using the kinetic energy  conventional metallic
conductors or leads. The of the stream to assist in the exhaust process so
term "component lead" refers to that part of that little additional energy
is required to pull the  metallic conductor of an electrical or electronic
air stream and entrained fumes and particulates    component that is joined
to the printed circuit into the exhaust system. In this way, a substantial
20   board  pattern, i.e. the  component leads, portion of the horizontal
component of the gas     terminals, lugs, pins, etc. The term "land" as
used stream may be captured using the gas stream        herein refers to
that part of the metallic pattern on momentum to aid in its removal and the
removal    the printed circuit board to which a component or of entrained
soldering fumes and particulates,      component lead is joined by solder.
The term without the need to gate the upper exhaust hood    26   "gas" is
to be understood to refer to a gas or as has been the case in the past.
mixture of gases. If desired, the gas or mixture of In the following
description a mass wave         gases may also contain liquid droplets
dispersed soldering base is used to illustrate the mass      therein. The
term  "mass soldering" as used soldering station. However, one skilled in
the art  herein is intended to refer to any of the several will recognize
that similar advantages may be    30   soldering techniques known in the
art in which achieved in conjunction with other types of mass   solder is
applied to a circuit board from a soldering stations such as cascade, jet
and drag   reservoir of liquid solder, including, by way of soldering
systems.                                 example but not limitation: wave
soldering, pot More  particularly  the  present invention       soldering,
jet soldering, cascade soldering and provides an improvement in a circuit
board mass    35   drag soldering. soldering apparatus wherein a circuit
board is       Referring now to the accompanying drawings, contacted with
molten solder at a soldering        a preferred embodiment of the present
invention station and excess solder is removed from' the     will be
described in combination with a wave surface of the board while still
molten by         soldering system. Referring first to Fig. 1, a
impingement of a high velocity heated gas stream  40   printed circuit
board 20 is loaded at an insertion thereon, by providing a substantially
horizontal   station 22, with a plurality of electrical or louvered exhaust
system  adjacent to and' in       electronic components 24 at predetermined
posi- advance of the mass soldering station, below the  dons on the board.
The board comprises an travel path of the boards. The louvers extend and
insulated wiring board having one or more open into the path of the
effluent gas stream such   45  printed metallic conductors on the board
under- that the momentum of the gas. stream carries it      side, and a
plurality of apertures 25 which extend and entrained soldering fumes and
particulates  through the board. Components 24 are loaded into the louvers
to the underside thereof from    onto the top side of the board with their
leads 26 which it may be exhausted by conventional          protruding
downward  through  the  board means. The combination of the upper and lower
so  apertures 25 in juxtaposition to the circuit lands to exhaust system
assures of substantially 100%       which they are to be joined. The
components mai capture and removal of the hot gas stream,         be
inserted in the board by any method known in entrained fumes and
particulates from the mass    the art which may include manual assembly
soldering apparatus, without gating the upper       semi-automatic, or
automatic assembly which hood.                                         55
may comprise single-station of multiple-station For a fuller understanding
of the objects of the  pantagraph or numerically controlled machines
present invention, reference should be had to the   all of which are well
known in the arttnd need not following detailed description taken in
connection   be described further. with the accompanying drawings in which:
The next step involves treating the surfaces to Fig. 1 is a side
elevational view, diagramma-    60   be soldered with a so-called flux at a
fluxing tically illustrating a mass soldering system      station 30. The
flux may be any flux well known in 



according to the present invention;                 the art and may
include, for example, a water- Fig 2 is a side elevational view, partly in
white rosin flux, an activated rosin flux or a water section, of the
soldering station and exhaust      soluble flux. The flux may be applied in
fluxing system portion of the soldering system of Fig. 1,  as  station 30
by any manner well known in the art,    5                   0 096 967
6 for example, by spraying, foaming, brushing, or   solder bridging or
icicling or short formation from a flux wave.
upon solidification. The board is then passed from fluxing station     Also
included in the soldering system is a 30 to a preheating station 32 where
the board is  circuit board conveyor 50 of conventional preheated to
mobilize the flux and also drive off    5    construction. The latter
comprises a pair of the bulk of the flux solvent to form an active flux
spaced conveyor rails and suitable drive means layer on the boards and
leads. Preheating station  (not shown) for carrying a circuit board from 32
may comprise infrared or convection heaters    insertion station 22 through
fluxing station 30, or a combination of infrared and convection
preheating station 32, wave soldering station 36, heaters as are well known
in the art.       10   and solder removal station 46. The fluxed preheated
board is then passed to a    As in the past, a large hood or exhaust system
mass wave soldering station 36. Referring also to  60 is placed over the
soldering station 36 and Fig. 2 mass wave soldering station 36 includes a
solder removal station 46. Gases collected under container of conventional
design, indicated       the hood are removed from the hood at 62 by
generally at 40, for holding a supply of molten    15   using a fan or such
other powered exhaust means solder 42. Conventional heating means (not
as are conventional. As seen particularly in Fig. 2 shown) may be secured
to the bottom and/or side   due to the Coanda effect the air stream issuing
walls of container 40 or immersed in the solder to  from nozzle 48 is
deflected after it leaves the heat and maintain the supply of solder 42 in
nozzle and attaches itself to the wave surface with molten condition.
Completing the soldering    20  the result that the air stream in large
part flows station is a variable speed pump (not shown) for  substantially
horizontal and is, in 'part, down- pumping solder in known manner as a
standing      wardly directed. In the past, a gate 64 (shown in solder wave
indicated generally at 44.            phantom) has been used to enhance
collecting Immediately following soldering station 36 is   action of the
hood by deflecting the horizontal an excess solder removal station 46.
Excess   25   component of the air stream. The gate 64 raises solder
removal station 46 follows mass wave       and lowers as each successive
circuit board soldering station 36 immediately in-line and is   enters the
system. Notwithstanding the provision designated to relocate or blow off
excess solder  of gate 64, it has proved to be difficult to get the from
the board underside before the solder        high velocity effluent gas to
make a radical [err] solidifies as shorts, icicles and/or bridges. Solder
30  turn into the upper hood 60. removal station 46 comprises one or more
fluid      This  invention  overcomes the  aforesaid jets, fluid knives,
slots, nozzles or the like    problem by the provision of a lower exhaust
indicated generally at 48, from which a heated gas  system 70 having a
generally horizontal louvered stream can be directed onto the underside of
the  collection surface generally indicated at 72. Lower board, i.e. in
accordance with the teachings of   36   exhaust ' system  70  is
positioned  inline, Canadian Patent Nos. 1091102 and 1096241. Gas
immediately upstream of mass soldering station flow rate, gas pressure, and
gas temperature and  36, below the path of travel of the boards being the
time elapsed between circuit board emersion   soldered, and preferably has
a horizontal width from the solder wave and beginning of contact by  which
exceeds the width of the gas stream the heated  gas stream  may vary widely
40   issuing from nozzle 48 by at least about 16%. Of depending on the
board temperature, ambient       course, louvered collection surface 72
must be temperature, melting point of the solder, specific  placed
sufficiently below the path of travel of the heat of fluid and heat
transfer coefficient of fluid  boards to permit clearance of the longest to
the board, board size and shape, component     depending lead, etc. The
louvers 74 of louvered density, amount of solder deposited and to be    45
surface 72 extend upwardly at an acute angled removed, conveyor speed, and
distance between     the horizontal and open into the path of the the
soldering station and the excess solder       horizontal component of the
air stream issuing removal station. Nozzles 48 of course must be     from
nozzle 48. This air stream and entrained spaced sufficiently below the path
of travel of the  soldering fumes and particulates still have a boards to
permit clearance of the longest depend-   50  relatively high velocity or
momentum when they ing lead, etc. Inert gas may be used as the gas, but
reach the louvered surface 72. As will be preferably the impinging gas
comprises heated     described hereinafter, louvers 74 scoop the air air.
Preferably the air is pre-heated to a        stream  and entrained
soldering fumes and temperature in the range of about [err] to [err],
particulates, deflecting them slightly downward preferably about [err] to
[err] (measured at he    55  into the lower exhaust system 70 so that
little outlet of nozzle 48). For 63137 solder alloy,' the  additional
energy is required to pull the air stream preferred preheat temperature is
about [err]      and entrained fumes and particulates into the (measured at
the outlet of nozzle 48).           lower exhaust system. Most usually the
flow of 



The hot air stream impinging on still molten    the airstream and entrained
soldering fumesand solder contained on the underside of the circuit   60
particulates can be considered to be substantially board, the
interconnections and the component     horizontal or slightly downward
deflected as it leads and/or bodies relocates excess solder on,   enters
the area of the louvered exhaust surface and/or blasts excess solder from
the underside of  72. While not totally laminar at this point, the flow the
board, interconnections, leads, and bodies,     of air stream and entrained
soldering fumes and and in doing 'so also minimizes the possibility of
65  particulates is substantially so with the result that 4    7
.0 096 967                     8 by suitable configuration louvered surface
72 will  substantially uniform negative pressure along the not unduly
disrupt this laminar flow and will    underside of louvered exhaust surface
72. permit the momentum of the air stream and          Various changes may
be made in the foregoing entrained soldering fumes and particulates to
invention without department from the inventive flow into the lower exhaust
system 70 with as    5   features described herein. For example, collection
much efficiency as possible.                      action of the lower
exhaust system  may be A feature and advantage of the present inven-
enhanced by providing a downwardly directed air tion is to match the
exhaust vector [err] of       knife 80, or the like, upstream  of the lower
louvered exhaust surface 72 to the flow vector    exhaust chamber 72 for
directing an air stream [err] of the air stream being exhausted whereby to
10   onto lowered exhaust surface 72 (see Fig. 1). impart an entrance
vector sum [err] which is       Typically, a relatively low pressure air
stream will approximately equal to, and preferably greater    be sufficient
to discourage escape of gases at this than flow vector [err]. Given a
louvered exhaust   point. The collection action of the lower exhaust
surface 72 having louvers 74 of length "L", an    system may be further
enhanced by "tuning" overlap "x" between pairs of louvers, an opening    15
louvered surface 72, by adjusting the respective spacing "a" between pairs
of louvers, and a       angles and widths of individual louvers 74 thus
louvered surface end space opening "b", as        changing the overlaps "x"
and opening spacings (ea+b) L0 for a given exhaust rate (R), exhaust   "a"
between pairs of louvers (see Fig. 5). Also, the vector (V2) increases
according to the following  louvers may be curved in cross section as shown
equation:                                   20   at 74a in Fig. 6.
Moreover, the collection action of the lower exhaust system of the present
invention R                                  has been found to be so
effective. that the upper. exhaust system 60 may be eliminated for certain
[err]                              applications. At the very least the
energy require- 25   ments for the upper exhaust system 60 may be Where
substantially reduced by the provision of the R=gas flow expressed in cubic
meters per        lower exhaust system in accordance with the minute
([err])L=square meters and            .    present invention. L=length of
the individual louver blades in meters.
30   Claims It is thus seen that the ratio of "a" to "x" for a given L can
be adjusted to produce an entrance     1. Apparatus for mass joining with
solder vector (V3) for maximum trapping of the gas       electrical
electronic components assembled in a stream. Thus the adjustment of "x"
(louver        circuit board and comprising in combination: a overlap)
should be such as to create a flow vector   35   mass soldering station
(42) adapted to deposit a. (V,) that is substantially parallel to exhaust
vector  quantity of molten solder (44) onto said board (V2) and to the
louvered surface 72. By way of.   underside whereby to join said board and
said example, for trapping a 5.08 cm by 0.61 meter     components; an
excess solder removal station wide hot air steam having a velocity
(average) of    (46) adjacent and downstream of said soldering 48.77 mpm,
issuing from a nozzle 48 which is   40   station, said excess solder
removal station angled at 15 to the horizontal, using a lower    comprising
at least one gas jet (48) disposed louver surface 72 of dimensions 0.70
meters by    below the travel path of said board and adapted 0.30 meters,
and having 4 louvers 74 of 0.70        to direct a fluid gas stream onto
the freshly meters length each, louver overlap ("x") should     deposited
solder. on said board underside, a be adjusted so that the opening between
the    45   source  of pressurized  fluid, and  means individual louvers
"a" is 0.01 meters and the   connecting said source and said at least one
fluid louver end space opening "b" is 0.02 meters and   jet, said excess
solder removal station being "x" is 0.03 meters.
adapted to relocate or. remove a portion of the The collected air and
entrained fumes and       molten. solder deposited on said board before
particulates are removed from. lower exhaust   50    said molten solder
solidifies; and means (50) for chamber 70 at exhaust port 76. As is the
case with    transporting said circuit board in line through said the upper
hood 60, a fan or other powered         mass soldering station and said
excess solder exhaust means is used to enhance the flow of the    removal
station; characterized by a louvered.. gases in chamber 70 by imparting a
negative       exhaust. system (70) adjacent and upstream of, 



pressure on the underside of surface of 72. If this   55  said soldering
station (36), said louvered exhaust negative pressure is sufficiently high,
it will, of  system  (70) having a generally  horizontal course, serve also
to draw gases down into the    louvered surface (72) located below the
travel louvered exhaust surface 72 including those that    path of said
circuit board, the louvers (74) of- might otherwise escape past the exhaust
surface   which extend and open into the path of said gas: as indicated at
78. The collected air may then be    60   stream, and including exhaust
means (70) for filtered and recycled to the solder. removal     removing
gases from the underside of said station, passed to the preheating station
32, or   louvered surface (72). vented to the atmosphere.
2. Apparatus according to claim 1., characterized Preferably exhaust
chamber 70 Is configured     by the fact that said gas stream has a
substantial and the exhaust port 76 is located as to provide    65
horizontal width, and said louvered surface (22).    7
0096 967                       8 by suitable configuration louvered surface
72 will  substantially uniform negative pressure along the not unduly
disrupt this laminar flow and will      underside of louvered exhaust
surface 72. permit the momentum of the air stream and            Various
changes may be made in the foregoing entrained soldering fumes and
particulates to      invention without department from the inventive flow
into the lower exhaust system 70 with as    5   features described herein.
For example, collection much efficiency as possible.
action of the lower exhaust system  may be A feature and advantage of the
present inven-    enhanced by providing a downwardly directed air tion is
to match the exhaust vector [err] of        knife 80, or the like, upstream
of the lower louvered exhaust surface 72 to the flow vector     exhaust
chamber 72 for directing an air stream [err] of the air stream being
exhausted whereby to    10   onto lowered exhaust surface 72 (see Fig. 1).
impart an entrance vector sum [err] which is        Typically, a relatively
low pressure air stream will approximately equal to, and preferably greater
be sufficient to discourage escape of gases at this than flow vector (V,).
Given a louvered exhaust    point. The collection action of the lower
exhaust surface 72 having louvers 74 of length "L", an     system may be
further enhanced by "tuning" overlap "x" between pairs of louvers, an
opening    15  louvered surface 72, by adjusting the respective spacing "a"
between pairs of louvers, and a        angles and widths of individual
louvers 74 thus louvered surface end space opening "b", as         changing
the overlaps "x" and opening spacings [err] L 0 for a given exhaust rate
(R), exhaust   "a" between pairs of louvers (see Fig. 5). Also, the vector
[err] increases according to the following   louvers may be curved in cross
section as shown equation:                                    20   at 74a
in Fig. 6. Moreover, the collection action of the lower exhaust system of
the present invention has been found to be so effective that the upper
[err]                    exhaust system 60 may be eliminated for certain
applications. At the very least the energy require- 25   ments for the
upper exhaust system 60 may be Where
substantially reduced by the provision of the R=gas flow expressed in cubic
meters per         lower exhaust system in accordance with the minute
[err]L-square meters, and                       present invention. L=length
of the individual louver blades in meters.
30   Caims It is thus seen that the ratio of "a" to "x" for a given L, can
be adjusted to produce an entrance      1. Apparatus for mass joining with
solder vector (V3) for maximum trapping of the gas        electrical
electronic components assembled in a stream. Thus the adjustment of "x"
(louver         circuit board and comprising in combination: a overlap)
should be such as to create a flow vector   35   mass soldering station
(42) adapted to deposit a [err] that is substantially parallel to exhaust
vector  quantity of molten solder (44) onto said board (V2) and to the
louvered surface 72. By way of     underside whereby to join said board and
said example, for trapping a 5.08 cm by 0.61 meter      components: an
excess solder removal station wide hot air stream having a velocity
(average) of  (46) adjacent and downstream of said soldering 48.77 mpm,
issuing from a nozzle 48 which is   40   station, said excess solder
removal station angled at 15 to the horizontal, using a lower
comprising at least one gas jet (48) disposed louver surface 72 of
dimensions 0.70 meters by     below the travel path of said board and
adapted 0.30 meters, and having 4 louvers 74 of 0.70       to direct a
fluid gas stream  onto the freshly meters length each, louver overlap ("x')
should    deposited solder on said board underside, a be adjusted so that
the opening between the    45   source  of pressurized  fluid, and  means
individual louvers "a" is 0.01 meters and the      connecting said source
and said at least one fluid louver end space opening "b" is 0.02 meters and
jet, said excess solder removal station being "x" is 0.03 meters.
adapted to relocate or remove a portion of the The collected air and
entrained fumes and        molten solder deposited on said board before
particulates are removed from lower exhaust   so   said molten solder
solidifies; and means (50) for chamber 70 at exhaust port 76. As is the
case with     transporting said circuit board in line through said 



the upper hood 60, a fan or other powered          mass soldering station
and said excess solder exhaust means is used to enhance the flow of the
removal station; characterized by a louvered gases in chamber 70 by
imparting a negative        exhaust system (70) adjacent and upstream of
pressure on the underside of surface of 72. If this   55   said soldering
station (36), said louvered exhaust negative pressure is sufficiently high,
it will, of  system  (70) having  a generally  horizontal course, serve
also to draw gases down into the     louvered surface (72) located below
the travel louvered exhaust surface 72 including those that   path of said
circuit board, the louvers (74) of might otherwise escape past the exhaust
surface    which extend and open into the path of said gas as indicated at
78. The collected air may then be    60   stream, and including exhaust
means (70) for filtered and recycled to the solder removal       removing
gases from  the underside of said station, passed to the preheating station
32, or  louvered surface (72). vented to the atmosphere.
2. Apparatus according to claim 1, characterized Preferably exhaust chamber
70 is configured      by the fact that said gas stream has a substantial
and the exhaust port 76 is located as to provide   65   horizontal width,
and said louvered surface (22) 5    9              0 096 967
10 has a horizontal width L which exceeds said gas     K~hlsChIfte (74)
sich und in deahlasinae stream horizontal width by at least about 16%
stromes eratrecken und 6ffnen, und wobei sn 3. Apparatus according to claim
1,characterized              AbOS nlfctg (70) zur Entniahme von Gasenl by
the fact that the angle of said louvers (74) is   von  der UnterSeite
dermiKhlhite adjustable.                                   Obrl~e (72)
vorgesehern ist. 4.Apparatus of any one of claims 1 to 3,and
2.Vrict   daV deri GaflPUh1  a~ characterized by including an upper exhaust
geeeze rhst aeren Gaserfm inie w, system (60) extending at least in part
over said     UhischhoizenteBrteufitun daB die. moiz~tS generally
horizontal louvered surface (72),said       Khlschitzont   versjehen au
be1srfh(7)sn mass soldering station (36) and solder removal  10   hrznaeBet
afeStan die die hObernta station (46), said upper exhaust system (60)
Breite des GasstrOn'es Mindetfsum6%ib- having second exhaust means for
exhausting gases therefrom.                       3. Vorricht,         W
gemS desr Kch 1 dduch 5.Apparatus according to claim 4,and charac-
-gennwne*dBerWnIdeKhlhie terized by including at least one gas jet (80)
(74) 6instellbar !st.    rAs-ce14 disposed above the travel path of said
board           4. Vorrilchtung~ nach einemn derAsrcO-3 upstream of said
generally horizontal louvered               geen .  ~net durch sine obere
AbgasanlagG surface (72),and adapted to direct a second fluid      (60).
die Sich mindestenstiwl   brdei gas stream onto said generally horizontal
wesentlichen  horizontale  mit  K~hlschlitzen louvered surface (72).
we.sehone OberflichO (72), die Massenl~tstelle 6.Apparatus according to
claim 5,characterized          (361V ndr di L6tMittelentnahm~estle (46) er-
by the fact that said second gas stream has a         Streclkt, wobei die
obere Abga1Safg  (6Isn substantial horizontal width,and said louvered
weite Ausj8Beinrichtung. zum Auslassen von surface has a horizontal width L
which exceeds               Gaenauei r  nt-t said gas stream horizontal
width by at least about    25      5. Vorrichitung nach Anspruch 4, g
iekn 16%.                                              zeichnet durch
mindestens sine GasidO96 (80),di 7.Apparatus according to any of claims 1
to 6,       ber der Laufbahnl der Platte tr mit~~ Kvhf characterized in
that said pressurized fluid                der in' wsnlce   oiznae    i Ol
comprises compressed air.                         inschlltzen versehenen
OberflIcho (72) angods comriesCopressed                                 ist
und so ausgebildet isdB  senn wle Flud~GS~t~M auf die iM wesentlichen
horizon- m~~~uz4~~~~ch5 ~~~talen mit KOhischlitzen versehe   brlcS(2 1.
6.  Vorr~~~~~it61k-icht ujng   gem ip Anspruch   6,  dadurch trischn
undelektonischenl L6tkompnePnnten, die    35  gekennzoilhedBdrzet   asrmsn
in sinr Schlitplatte montiert sind und folgende  wesentliche
hoiznaeBetauwiuddB Knmbinerio Sc  nhh,    in  Msen 1st1                die
mit K~hischlitzn versehefle Oberififche GiMe (42), iesaon ausebinldet:
utedaae Msin Mng~st       hoizntl Breite L aufweist, die die horizontale
von  eschi~lZfl~'Is  Latmittel (44) ausde        rite des Gasastromes um
mindestenl  6  cbr PlattenulterseltO bringt, wouchdePatun              seg.
die  Komponenten  miteinond  vebfdeiwr den; sine  ~  berc(45O7
7.V V riChtunq nach  omnern  der A n!p~ce1- . K..'  im Bersich und
fiuB~bwI~nder   M inele, w48b-  dadurch gelkenrnzeichnet, daB  das
Druclkfluid' diese L~und fluel~abwertsu der mn sal   mm-      Drucklajuft.
enthilti diesWtelsine Gads (8ufwjeit, die unterhalb'~  45     .fdC~in
derLaub~ht er late ngeordnet Uid so aUSg9 bildt is. dB ussiflfi luidGalsi~n
aufdew1. ApparelI pour asspfvbler en mseprdl frisch  abgelegte  L6tmittel
auf der Paensouduro des comO5M0O                letrlul t  a 



unterselto lenkt, sine Drcfudu'o urnnd siurnnScrt Einricht~flg. die
dieseQuelle mit m~indestet'S  s  tonitO  u  n  at mrm cmrnfte einer
FlidOseg verbi~det, wobei dieLtfie           cmiainunpssdsoagenase(2
Obelhu~lt a   selOasgble sdBagenc6 pour d6poser une quantit4dtri~d
scsnnToil des auf der platt abgstegiten        odr  ode(4  urI aeifrer  eI
$le  6Inon   L~ritlv       ~      oe               carte, ds  manl~fS    .
se berldt    crsS dos  LelsvesciTI odttSI                      composan~ts;
'Ln posts d'enl~vmn  ol starrt;rdesoudure excilldentairS(8
ipo6&poxnl.t sinmt evonihufg(0   m  rnp   der                 navlddi  ot
do  soudg5ceps~ Schaitplte in einer  nidrc  deMsi'd'enl&vement compotn
ummsu .ce! l~tstelle   nd   die   L~mittel~bU~lt~  de ga (48). situj en
dessous du ac. rdl hntestellS l, gekeltl'zekhnlet durch sine mit KOhl-
schlsitZifl veshn  ~galea (70) In' BerelChz    60 carte et agenc4 pour iie
n e  aei) oir und strom~ufIsi voaSn drL8t9~l (3)l~~           a soudure
fralcheinsnt d6P0560 surafcei, diehlitn Kergheshittf er thefes (36asala
w70)      freOdeacrt   nosurce d   a  o5 sine in  wessutlichen horizon~tale
mwit K~hI     reson  t e modegpuazle cf  ouc scltelversehone 0berfl8Ch9
(72) unterhalb det   umm   n jceidogl ei po        stsd'nlvd Laufbahfl der
SchalitPiamt aufW6lt, Viwoedi    65  maent 6tant agenci iu i la~   uenee  n
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partie de la soudure fondue doposee sur la carte,     4. Appareil selon
l'une  quelconque des av4nt qu'olle so solidifies; et des moyens (50) pour
revendications 1 a 3, caracterise par le fait qu'il transporter
lineairement ladits carte imprimie a    comporte un systeme superieur
d'aspiration (60) travers le poste de soudage et le poste d'enleve-
s'etendant au moins partiellement en dessus de ment; I'appareil etant
caracterise par un systeme    s    ladite surface a jalousies (72), du
posts de soud- d'aspiration a jalousies (70) dlsposi i proximit6et  age
(36) et du posts d'enlevement (46), ce sys- en amont du posts de soudage
(36), ce systeme       time superieur d'aspiration (60) 6tant pouvu d'un
d'aspiration (70) ayant une surface & jalousies (72)  second moyen
d'aspiration pour evacuer des gaz. qui est sensiblement horizontale et
placie sous Is    5. Appareil selon la revendication 4, caracterise
parcours de la carts imprimee, les jalousies (74)   lo   par Is fait qu'il
comport. au moins un ejecteur de rtant disposies et ouvertes dans Is
parcours        gaz (80) dispose on dessus du parcours de la carte A.,
dudit jet gazeux, le systeme comportant an outre     Imprimee, en amont de
ladite surface a jalousies un moyen d'aspiration (70) pour evacuer les gaz
(72), et agenci pour diriger un second jet gazeux de la face infeinoure de
ladite surface a jalousies  vers ladite surface a jalousles (72). (72).
*5     B. Appareil selon la revendication 5, caracterise 2. Appareil selon
la revendication1, caracterise  par le fait que ledit second jet gazeux a
une par le fait que ledit jet gazeux a une certaine     certaine largeur
dans une direction sensiblement largeur dans une direction sensiblement
hor-        horizontale, et en que ladite surface A jalousies a zontale, et
quo eadite surface a jalousies (72) a une  une largeur horizontale L qui
excede d'au moins largeur horizontal. L qui excede d'au moins    20
approximativement 16%  ladite largeur hori- approximativement 16%  ladite
largeur hori-         zontale de ce jet gazeux. zontale du jet gazeux.
7. Appareil selon  l'une  quelconque  des 3. Appareil sdlon la
revendication 1, caracterise  revendications 1 a 6, caracterise en ce quo
ledit par le fait quo l'angle des lames de jalousies (74)  gas sous
pression est de l'air comprime. est reglable.
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