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The present invention relates to a method and
apparatus for recovering solder from dross.

During soldering on an industrial scale, a heated
solder bath is maintained and it is neéessary to scrape off
dross from the top of the solder bath at frequent
intervals, the dross primarily being formed of oxides of
tin and lead. However, up to 70% of the solder can be lost
with the dross. Good solder can be reclaimed from the
dross and conventionally this is done by simply heating the
dross. However, this is a relatively inefficient method
and barely economic.

According to a first aspect of the present invention,
there is provided a method of recovering solder from dross,
the method comprising the steps of heating and compressing
the dross.

It is understood that dross consists of pockets of
good solder which are surrounded by a crust-like envelope
of tin and lead oxides. In the present invention, when the
dross is heated and compressed, the oxide crust bursts and
liquid solder can escape. In addition, any free solder in
the dross removed from the solder bath will also be
recovered. It is expected that at least 60% and probably
more than 75% of the solder in the dross will be recovered.

The dross may be heated first and subsequently
compressed. '

The dross is preferably heated to a temperature of at
least substantially 225°C. The dross may be heated to a
temperature of substantially 350°C. Higher temperatures
may be used. |

The dross may be compressed with a pressure of at
least substantially O.Skg/cm . The pressure may be

substantially 5kg/cmf. Other pressures of say 1kg/cm2 to

755kg/nf may be used.
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heati ng t he there is provided apparatus for recovering solder from
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dross, the apparatus comprising:
a chamber for receiving dross;
5 a heater for heating dross in the chamber;
' compression means for compresszng the dross; and,

an outlet from the chamber through which recovered
solder can pass. ' o

The compression means may 1nc1ude a pistan movable in

10 the chamber to bear down on dross ;n:the chamber.

A drain tray may be positioned at the outlet.

The drain tray may be providgd;ﬁith a plurality of
apertures and may be positioned.beldw:the outlet to allow
recovered solder to pass through'thé outlet through the

15 drain tray apertures to a collection poxnt. Means may be
‘provided for rec1procat1nqu mov1ng the drain tray
sideways. o

The heater may consist of an electrlc heater around
the chamber. g '

20 Means may be provided for monitqring the temperature
- inside the chamber. :

'An example of the present invention will be described
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a first example of

25 apparatus according to and for carrying out the present
invention; '

Figs. 2a-2f are schematic diagrams showing the steps
involved in the method of the present invention; and,

" Fig. 3 is a partially sectioned elevation of a second

30 exanple of apparatus according to and for carrying out the
present invention.

The first example of apparatus shown in Figs. 1 and 2
has a hollow cylindrical chamber 1. The chamber 1 is

- vertically disposed and is open at the top end 2 and at the

35 bottom end 3. An inlet 4 is provided in the side wall 5 of
the chamber 1. A chute or hopper 6 15 fixed to the side
wall 5 of the chamber 1 at the inlet 4 so that dross can be
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i nventi on, 1. Electric heating elements (not shown) may be provided
at the base of the hopper 6. A plurality of electric
heating elements 8 encircle the chamber 1.

5 The chamber 1 is mounted is fixed to a generally
rectangular frame 10. A cast iron drain tray or grille 12
is positioned below the supporting bottom plate 9 and can
slide back and forth below the chamber 1 in grooves
provided in opposed side walls 15, 16 of the frame 10. The

10 grille 12 has an array of apertures 13 drilled in one end
and also has a through-hole 11 at the other end, the
through-hole 11 having a size corresponding to the size of
cross-sectional size of the chamber 1. The grille 12 is

"also provided with electric heatiné elements (not shown).

15 A collection tray 17 is also mounted in the frame 10
for reciprocable movement. The tray 17 is divided into two
adjacent compartments 17a,17b, which may each be of a size
and shape corresponding to the open bottom end 3 of the
chamber 1. Sliding movement of the tray 17 and grille 12

20 back and forth can be achieved by an electric motor 18
connected to the tray 17 by a chain drive. The tray 17 can
also be moved manually independently of the grille 12 by
means of a handle 19.

A smelting piston 21 of size correspondimg to the

25 interior cross-section of the chamber 1 is fixed for
vertical movement within the chamber 1. The smelting
piston 21 is supported via a piston rod 22 by a cross bar

23 above the chamber 1. The cross bar 23 is fixed to
furthér pistons (not shown) which can move vertically up

30  and down within respective cylinders 24 under the action of
compressed air in order to lower and raise the smelting
piston 21. The piston rod 22 of the smelting piston 21
passes through a top support plate 25 fixed to the top end

2 of the chamber 1 and the piston 21 has a piston ring 26.

35 With reference to Figures 2a-f, in operation, the
smelting piston 21 is raised to be above the level of the
dross inlet 4. The chamber 1, the hopper 6 and the grille

dross. However, this i [ et hod and barely
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In addition, an§,?seelgmsierisnthen poured from a ladle 27 through the
' hopper 6 and dross inlet 4 into the interior of the chamber
1 as shown in Fig. 2a, the 'heating of the grille 12
5 prevénting any free solder from solidifying on the grille
12 which would otherwise block the_éperturgs 13. Dross
- within the chamber 1 is heated by use of the chamber
electric heaters 8. Preferably, the dross is heated to a
témperature of at least 225°C and, most preferably, to a
10 temperature of substantially 350°C. The temperature of the
dross may be continuously-monitored.bY-a-temperature sensor
(not shown). _ _

Once the dross has approached or reached the required
temperature, the smelting piston 21 is lowered in the
15 chamber 1 to apply pressure to the heated dross as shown in
Fig. 2b. The force driving the smelting piston 21
downwards should be sufficient to apply a pressure of
preferably at least 0.5kg/cm?-andﬁmost preferably about
Skg/ cm’. As described in the introduction above, the
20 application of high pressure is understood to_burst-the
oxide envelopes within the dross, allowing the solder
contained within the dross and other solder removed by the
process (which is molten at the high temperature reached
within the chamber. 1) to escape. The crusty oxides are
25 less dense than the 1liquid solder and thus the liquid
solder tends to pass downwards in the chamber 1 and out
through the apertures 13 in the grille 12. Also, the
oxides tend to form a solid but porous “cake”, and thus
solder can filter through the cake_to:the grille 12. The
.30 "grille 12 tends to inhibit oxides -paséing through the
bottom end 3 of the chamber 1. Reclaimed liquid solder
therefore passes into the first,compartmeht 17a of the tray

17 as shown in Fig. 2c.. _ -
After a predetermined time of say 5 minutes, or
35 perhaps after a predetermined amount of movement of the
smelting piston 21 downwards, it can be assumed that the
vast majority or substantially all of the good solder has
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that time, tlYiérefore, the piston 21'is moveéed upwards. The
tray 17 and grille 12 can be moved forwards to position the

second compartment underneath the open bottom end 3 of the
chamber 1 as shown in Fig. 2d. The piston 21 is then moved

down within the chamber 1 again to push the remaining
oxides through the open bottom end 3 of the chamber 1. The
second compartment 17b can then receive oxides remaining in
the chamber 1. After a further predetermined amount of
time of say 10 to 30 seconds, or after a further
predetermined movement of the piston 21, the oxides will
have been cleared from the chamber 1 and therefore the
smelting piston 21 can be fully raised again as shown in
Fig. 2e. The tray 17 can be removed altogether as
indicated in Fig. 2f so that the good solder in the first
compartment 17a can be recovered and the second compartment
17b cleaned of oxides. The tray 17 can then be placed with
the first compartment 17a underneath the chamber 1 and the

- process repeated.

From time to time, it will be necessary to clean the
grille 12, particularly if the apertures 13 become clogged.

' The grille 12 can be slid out from underneath the chamber

1 for this purpose.

The whole process can be automated, perhaps under
processor or sequenced lbgic control. An operator would
therefore simply pour dross into the chamber 1 via the
hopper 6 and begin the recovery sequence by operation of
microswitches 28 on the hppper lid. Control of the
temperature of the dross in the chamber 1 can be automated
so that once the temperature of say substantially 350°C is
reached, the smélting piston 21 can automatically be
lowered to compress the dross for a predetermined period of
time or a predetermined travel of the smelting piston 21.
After such time or piston travel, the tray 17 and grille 12
may be automatically moved under processor or sequenced
logic control to position the oxides compartment 17b of the

tray 17 under chamber 1 and then, after a further

in
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predetermined amount of piston travel, the smelting piston
21 can be moved upwards again. The tray 17 can then be

- removed to reclaim the good solder and to clean out the

solder compartment 17a and the oxide compartment 17b.

A second example of apparatus is shown in Fig. 3 in
which the same reference.numerals.hare been retained for
parts corresponding to parts in the first example. In this
second example, the cylindrical'chamher 1 is orientated so
that its longitudinal axis is at an angle of about 15° to
the horizontal.

In this example, the lower end 3 of the chamber 1 is
open and is closable by a hinged. seallng plate 30 which is
heated.. The hinged plate 30 can be drawn up to close the
end 3 of the chamber 1 by pistons 31 fixed on each side of
the chamber 1 and plate 30. There is no grille plate like
the grille plate 12 of the first example described above.
Instead, the lowermost side wall_qf_the chamber 1 has
drilled-though apertures 32. The hinged plate 30 may also
have drilled apertures at its lowermost edge_eo that solder
can be collected through the end of the chamber 1 into the
solder compartment 17a of the collecting tray 17 if the
solder compartment extends beyond the end of the chamber 1.

In use, the hinged seal plate 30 is closed by its
pistons 31 to seal.the chamber 1. The chamber 1 is heated

. to the preferred temperature of 350°c._ Dross is loaded

into the headed chamber 1 through the lnlet 4. The
smelting piston 21 is then pushed down the chamber by a
drive piston 33 and good solder is forced through the
apertures 32 in the lowermost side wall of the chamber 1
into the solder compartment 17a of the tray 17. The
apparatus may be left in this condition for say 5 minutes
to allow all of the good solder to drain through.

The smelting piston 21 is then wzthdrawn slightly and
the seal plate 30 opened“by the.side_p;stons 31. The
smelting piston 21 is then forced down the chamber 1 again
to force the remaining cxidee.cut_of the chamber 1 into the
oxides compartment 17b positioned below the open end of the
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t he apparatus conprising: a&4ylindrical chanber for
a heater for-heating dross in the chanber; a piston

edQ%inW HH3tHeh be removed manually by use
of the handlé 19 to recover the solder.
The process can again be automated by processor or

sequenced logic control.

In each of the examples descrzbed above, ‘the chamber
1 and other components can be contalned in a housing 40.
As shown in Fig. 1 as an example, the top of the housing 40
may have vents 41 or a chimney (not shown) and an
extraction fan (not shown). A filter may be provided under
the vents to remove particulates or other matter prior to
venting of gases produced during operation of the
apparatus. The vents 41 or chimney can be connected to a

‘factory air ducting system for expulsion outside the

immediate environment of the apparatus. In Fig. 1, there
is also shown a side vent 42 with an associated fan 43 to
allow air to be drawn in to cool the electronic components
of the apparatus.
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1, A method of recovering solder grom dross., the method
comprising the steps of heating and compressing the dross.

2. A method according to claim 1, wherein the dross is
heated first and subsequently compressed. '

3. A method according to claim 1 or- claim 2, wherein the
dross is heated to a temperature of at least substantially
225°C.

4. A method according to claim 3, wherein the dross is
heated to a temperature of substantially 350°C. |

S. A method according to any of claims 1 to 4, wherein
the dross is compressed with a pressure of at least
substantially 0. 5kg/cm .

6. A method according to claim 5, wherein said pressure
is substantially 5kg/cm .

7. Apparatus for recovering solder from dross, the
apparatus comprising: | '
a chamber (1) for receiving dross;
a heater (8) for heating dross in the chamber (1);
compression means (21) for compressing the dross; and,
an outlet from the chamber (1) through which recovered

. solder can pass.

30

35

8. Apparatus according to «claim 7, wherein the
compress:Lon means includes a piston (21) movable in the

‘chamber (1) to bear down on dross in the chamber (1).

9. Apparatus according to claim 7 or claim 8, including

a drain tray (12) positioned at the outlet.

r
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with reference to the

perspective view of a flrst exanpl e of
carrying out tt¥%.pr (%gra us aEco Hh%nto claim 9, wherein the drain tray
(12) is provided with a plurality of apertures (13) and is
positioned below the outlet to allow recovered solder to
pass through the outlet through the drain tray apertures to

5 a collection point.

lis a

11. Apparatus according to .claim 9 or claim 10,
‘including means for reciprocatingly moving the drain tray

_ (12) sideways. '
10 '

12. Apparatus according to claim 7 or claim 8, wherein the
chamber (1) -has drain apertures (32) in a side wall, the
chamber being orientated with said drain apertures (32)
lowermost. ' '

15

13. Apparatus'according to claim 12, wherein an end of the
chamber is sealingly closable by a plate (30).

14. Apparatus according to claim 13, wherein the plate
20 (30) is heated.

15. Apparatus according to any of claims 7 to 14, wherein
the heater is an electric heater (8) around the chamber.

25 16. Apparatus according to any of claims 7 to 15,
including means for monitoring the temperature inside the
chamber. '

17. ~Apparatus according to any of claims 7 to 16, further
30 comprising a collection tray (17) for collecting recovered

solder. | /
i
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Figs. 2a-2f are schematic diagrams show ng the steps i nvol ved in the

nmet hod of“; hgvgr esent invention; and, Fig. 3 is a partially
séct i oned"&@¥##%3on of a second exanpl e of apparatus i’é‘?%gilﬁﬁﬁo and
for carrying out the 30 present invention. The first exanpl e of
apparatus shown in Figs. 1 and 2 Hgg8 a hol |l ow cylindrical chanber 1.
The chanber 1 is vertically disposed and is open at the top end 2 and
at the bottomend 3. An inl et 4 is provided in the side wall 5 of
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v 35 the chanber 1. A chute or hopper 6 is fixed to.the side wal |l 5
of the chanmber 1 at the inlet 4 so that dross can be
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frame 10. A cast iron drain tray or grille 12 is posi ti oned

bel ow the supporting bottom plate 9 and can . ;. Sl ide back and forth below
t he chianber 1 in grooves provi ded in Opposéd - Side, MAWF Eﬁmﬁﬂmmhe
frame 10. The 10 grille 12 has an array of apertures 13 " end
and al so has a through-hole 11 at the other end, the

having a size corresponding to the size of cross-'secti onal S|ze o t e
chanber 1. The grille 12 is al so provided with electric heating

el ements (not shown). : SOLDER RECOVERY

The present invention relates to a method and
apparatus for recovering solder from dross.
During soldering on an industrial scale, a heated
5 solder bath is maintained and it is necessary to scrape off
dross from the top of the solder bath at frequent
intervals, the dross primarily being formed of oxides of
tin and lead. However, up to 70% of the solder can be lost
with the dross. Good solder can be reclaimed from the
10 dross and conventionally this is done by simply heating the
dross. However, this is a relatively inefficient method
and barely economic.
| US-A-4334664 discloses a method of recovering tin from
‘tin dross in which the tin dross is heated in a barrel.
15 US-A-4565572 discloses a method of recovering
aluminium in which aluminium dross is poured into semi-
wedge shaped receptacles and compacted using corresponding
semi-wedge shaped rams to cause aluminium to coalesce.
According to a first aspect of the present invention,
20 there is provided a method of recovering solder from solder
dross, the method comprising the steps of heating the
solder dross to a temperature of at least substantially
225°C and compressing the solder dross.
It is understood that dross consists of pockets of
25 good solder which are surrounded by a crust-like envelope
of tin and lead oxides. 1In the present invention, when the
dross is heated and compressed, the oxide crust bursts and
liquid solder can escape. In addition, any free solder in
the dross removed from the solder bath will also be
30 recovered. It is expected that at least 60% and probably
more than 75% of the solder in the dross will be recovered.
The dross may be heated first and subsequently
compressed.
The dross may be heated to a temperature of
35 substantially 350°C. Higher temperatures may be used.
The dross may be compressed with a pressure of at
least substantially 0.5kg/cm’. The pressure may be

AMENDED SHEET



15 ™ A coIIectlon tray 17 is also nounted in the frqmgﬁé& for

reC|procabIe movenent. The tray 17 is divided |nIo t.wo H ]%$m“d
conpartnments 17a,17b, which may each be of:"d:size’ -, tuﬂﬁ
corresponding to the open bottomend 3 of ‘the .. chanbe

movenment of the tray 17 and grille 12 20 back and forth can be achleved by
an electric notor 18 connected to tlZe tray 17 by a chain drive. The

tray 17 can al so be noved nanually i ndependent|y of the grllle 12 by
means of a hswiistangially 5Kg/cm®. Other pressurés of say 1kg/cm

7.5kg/m* may be used.
According to a second aspect of the present invention,
there is provided apparatus for recovering solder from
5 dross, the apparatus comprising: a cylindrical chamber for
receiving_dross;.a heater for heating dross in the chamber;
a piston movable in the chamber to bear down on dross in
the chamber to compress the dross; and, an outlet from the
chamber through which recovered solder can pass.
10 A drain tray may be positioned at the outlet.

The drain tray may be provided with a plurality of
apertures and may be positioned below the outlet to allow
recovered solder to pass through the outlet through the
drain tray apertures to a collection point. Means may be

15 provided for reciprocatingly mwoving the drain tray
sideways.
'The heater may consist of an electric heater around
the <hamber. _
Means may be provided for monitoring the temperature
20 inside the chamber.

An example of the present invention will be described
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a first example of
apparatus according to and for carrying out the present

25 invention;
| Figs. 2a-2f are schematic diagrams showing the steps
involved in the method of the present invention; and,

Fig. 3 is a partially sectioned elevation of a second -
example of apparatus according to and for carrying out the

30 present invention. '

The first example of apparatus shown in Figs. 1 and 2
has a hollow cylindrical chamber 1. The chamber 1 is
vertically disposed and is open at the top end 2 and at the
bottom end 3. An inlet 4 is provided in the side wall 5 of

35 the chamber 1. A chute or hopper 6 is fixed to the side
wall 5 of the chamber 1 at the inlet 4 so that dross can be

AMENDED SHEET



A snhBlting pisto of Size correspondlng to the 25 interior

Cross-section of % fixed for | .vertical- movenent, wthin
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22 by a cross bar

pi ston 21°is 'supperted V|a.a pASton rod
further pistons (not shomn) whi ch can ane vertically up 30 and down

he chanbef 1.  The'.ctoss. ‘Bar’ 23-i's-fixed to

mﬁéhln respective cylinders 24 under the action of conpressed air in
order to Iomer and raise the sneltin '
the snelting Bﬁspgﬁoggh the hopper 6 into tgesgnge%%or g ethS%%QmL%% 22 of

1. Electric heating elements (not shown) may be provided
at the base of the hopper 6. A plurality of electric
heating elements 8 encircle the chamber 1.

5 The chamber 1 is fixed to a generally rectangular
frame 10. A cast iron drain tray or grille 12 is
positioned below the supporting bottom plate 9 .and can
slide back and forth below the chamber 1 in grooves
provided in opposed side walls 15, 16 of the frame 10. The

10 grille 12 has an array of apertures 13 drilled in one end
and also has a through-hole 11 at the other end, the
through-hole 11 having a size corresponding to the size of
cross-sectional size of the chamber 1. The grille 12 is
also provided with electric heating elements (not shown).

15 ' A collection tray 17 is also mounted in the frame 10
for reciprocable movement. The tray 17 is divided into two
adjacent compartments 17a,17b, which may each be of a size
and “shape corresponding to the open bottom end 3 of the
chamber 1. Sliding movement of the tray 17 and grille 12

20 back and forth can be achieved by an electric motor 18
connected to the tray 17 by a chain drive. The tray 17 can
also be moved manually independently of the grille 12 by
means of a handle 19. |

A smelting piston 21 of size corresponding to the

25 interior cross-section of the chamber 1 is fixed for
vertical movement within the chamber 1. The smelting
piston 21 is supported via a piston rod 22 by a cross bar
23 above the chamber 1. The cross bar 23 is fixed to
further pistons (not shown) which can move vertically up

30 and down within respective cylinders 24 under the action of
compressed air in order to lower and raise the smelting
piston 21. The piston rod 22 of the smelting piston 21
passes through a top support plate 25 fixed to the top end
2 of the chamber 1 and the piston 21 has a piston ring 26.

35 With reference to Figures 2a-f, in operation, the
smelting piston 21 is raised to be above the level of the
dross inlet 4. The chamber 1, the hopper 6 and the grille

AMci\DED SHEET



top support plate 25 fixed to the top end 2 of the
chamber 1 and t 13 pi'sS as a piston ring 26, 35 .. ..Wth.reference

to.Fiures 2a-fIh hnﬂﬂgg&gt he :Sitel ting; Pl stior 21 i $_rgised to
be above the Ievﬁ’ Ilﬂlﬁ /ilaceur oss inlet 4; The chanber 1.5 {he. ‘Hopper 6

and the grille
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1. A method of recovering solder from solder dross, the

passes throug

method comprising the steps of heating the solder dross to
5 a temperature of at least substantially 225°C and
compressing the solder dross.

2. A method according to claim 1, wherein the dross is
heated first and subsequently compressed.

10 .
3. A method according to claim 1 to claim 2, wherein the
dross is heated to a temperature of substantially 350°C.

4. A method according to any of claims 1 to 3, wherein
15 the dross is compressed with a pressure of at least
substantially 0.5kg/cm?.

5. A method according to claim 4, wherein said pressure
is substantially Skg/cm?.

20
6. Apparatus for recoverihg solder from dross, the
apparatus comprising:
a cylindrical chamber (1) for receiving dross;
a heater (8) for heating dross in the chamber (1);
25 a piston (21) movable in the chamber (1) to bear down
on dross in the chamber (1) to compress the dross; and,
an outlet from the chamber (1) through which recovered
solder can pass.
30 7. Apparatus according to claim 6, including a drain tray

2(12) positioned at the outlet.

8. Apparatus according to claim 7, wherein the drain tray
- (12) is provided with a plurality of apertures (13) and is
35 positioned below the outlet to allow recovered solder to
pass through the outlet through the drain tray apertures to
a collection point.

AMENDED SHELY
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9. Apparatus &aétording to claim 7 or ¢laim 8, includin
d

means for reciprocatingly moving the drain tray (12)
sideways.

10. Apparatus according to claim 6, wherein the chamber
(1) has drain apertures (32) in a side wall, the chamber
being orientated with said drain apertures (32) lowermost.

11. Apparatus according to claim 10, wherein an end of the
chamber is sealingly closable by a plate (30).

12. Apparatus according to claim 11, wherein the plate
(30) is heated.

13. Apparatus according to any of claims 6 to 12, wherein
the heater is an electric heater (8) around the chamber.

14. Apparatus according to any of claims 6 to 13,
including means for monitoring the temperature inside the
chamber.

15. Apparatus according to any of claims 6 to 14, further
comprising a collection tray (17) for collecting recovered

g

solder.

——
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1. K met hod of recovering sol der from sol der dross, the met hod

conprising the steps of heating the sol der- dross-to 5 ‘tenperature of
.at - least substantially 225[err]C and : -. conpre55|ng ‘the sol der .dross.
2.° A nethod according to claim1, wherein‘the dross is heated first

and subsequent!|y conpressed. 1

SOLDER RECOVERY
The present invention relates to a method and
apparatus for recovering solder from dross.
During soldering on an industrial scale, a heated .
5 solder bath is maintained and it is necessary to scrape off
dross from the top of the solder bath at frequent
intervals, the dross primarily being formed of oxides of
tin and lead. However, up to 70% of the solder can be lost
-with the dross. Good solder can be reclaimed from the

10 dross and conventionally this is done by simply heating the
dross. However, this is a relatively inefficient method
and barely economic.

| US-A-4334664 discloses a method of recovering tin from
t1n dross in whlch the tin dross is heated in a barrel.

15 US-A-4565572 discloses a method of recovering
aluminium in which aluminium dross is poured into semi-
wedge shaped receptacles and compacted using corresponding -
semi-wedge shaped rams to cause aluminium to coalesce.

Accordlng to a first aspect of the present invention,

20 there is prov1ded a method of recovering solder from solder
dross, the method comprising the steps of heating the
solder dross to a temperature of at least substantially
225°C and compressing the solder dross.

It is understood that dross consists of pockets of

25 good solder which are surrounded by a crust-like envelope

' of tin-and lead oxides. In the present invention, when the
dross is heated and compressed, the oxide crust bursts and
liquid solder can escape. In addition, any free solder in
the dross removed from the solder bath will also be

30 recovered. It is expected that at least 60% and probably
more than 75% of the solder in the dross will be recovered.

The dross may be heated flrst and subsequently
compressed. ‘ _ _
The dross may be heated to a temperatﬁre of
35 substantially 350°C. Higher temperatures may be used.
The dross may be compressed with a'pressure of at
least substantially 0.5kg/cm®. The pressure may be
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A net hod according to claim1l to claim2, wherein the

A

dross is heated to a tenperature of substant.ially-350[err]C -4,

et hod according to any of clains 1 to 3, whérein 15 - the dross "is

conpressed with a pressure of at least = -substantially. 0.5kg/cnferr].
2
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15
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25

30

35

substantially Skg/cm?’. Other pressures of say lkg/cm® to
7.5kg/m* may be used.’

According to a second aspect of the present invention,
there is provided apparatus for recovering solder from

dross, the apparatus comprising: a cylindrical chamber for

receiving dross; a heater for heating dross in the chamber;
a piston movable in the chamber to bear down on dross in
the chamber to compress the dross; and, an outlet from the
chamber through which recovered solder can pass.

A drain tray may be positioned at the outlet.

The drain tray may be provided with a plurality of
apertures and may be positioned below the outlet to.allow
recovered solder to pass through the outlet through the
drain tray apertures to a collection point. Means may be
provided for reciprocatingly moving the drain tray
sideways. |

The heater may consist of an electric heater around
the <hamber.

Means may be provided for monitoring the temperature
inside the chamber.

An example of the present invention will be described
with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a first example of
apparatus according to and for carrying out the present

- invention;

Figs. 2a-2f are schematic diagrams showing the steps
involved in the method of the present invention; and,

Fig. 3 is a partially sectioned elevation of a second
example of apparatus-according to and for carrying out the
present invention.

The first example of apparatus shown in Figs. 1 and 2

has a hollow cylindrical chamber 1. The chamber 1 is -

vertically disposed and is open at the top end 2 and at the
bottom end 3. An inlet 4 is provided in the side wall 5 of

the chamber 1. A chute or hopper 6 is fixed to the side

wall 5 of the chamber 1 at the inlet 4 so that dross can be
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5. A nethod according to claim.4, wherein said pressure S

substantially 5kg/cnferr]. 20 6. Apparatus--.for recovéering. solder

(from dross, the apparatus conpri sing’ - awcylindrica
chanber (1) for receiving dross; a heater (8) for heating dross
I n the chanmber (1); 25 a piston (24) novable in the chamber (1) to
bear down

fed through'the hopper 6 into the interior of the chamber
1. Electric heating elements (not shown) may be provided

-"at the base of the hopper 6. A plurality of electric
heating elements 8 encircle the chamber 1.

5 The chambef 1 is fixed to a generally rectangular
frame 10. A cast iron drain tray or grille 12 is
pésitioned below the supporting bottom plate 9 and can
slide back and forth below the chamber 1 in grooves
provided in opposed side walls 15, 16 of the frame 10. The

10 grille 12 has an array of apertures 13 drilled in one end
and also has a through-hole 11 at the other end, the
through-hole 11 having a size corresponding to the size of
cross-sectional size of the chamber 1. The grille 12 is
also provided with electric heating elements (not shown).

15 A collection tray 17 is also mounted in the frame 10
for reciprocable movement. The tray 17 is divided into two
adjacent compartments 17a,17b, which may each be of a size
and shape corresponding to© the open bottom end 3 of the
chamber 1. Sliding movement of the tray 17 and grille 12

20 back and forth can be achieved by an electric motor 18
connected to the tray 17 by a chain drive. The tray 17 can
also be moved manually independently of the grille 12 by
means of a handle 189.

_ A smelting piston 21 of size corresponding to the

25 interior cross-section of the chamber 1 is fixed for
vertical movement within the chamber 1. The smelting
piston 21 is supported via a piston rod 22 by a cross bar
23 above the chamber 1. The cross bar 23 is fixed to
further pistons (not shown) which can move vertically up

30 and down within respective cylinders 24 under the action of
compressed air in order to lower and raise the smelting
piston 21. The piston rod 22 of the smelting piston 21
passes through a top support plate 25 fixed to the top end
2 of the chamber 1 and the piston 21 has a piston ring 26.

35 With reference to Figures 2a-f, in operation, the
smelting piston 21 is raised to be above the level of the
dross inlet 4. The chamber 1, the hopper 6 and the gfille
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fromthe chanber (1) through whi'ch recovered ——~—36FdeF~e&ﬁjmfﬁT 30
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CLAIMS
1. A method of recoverlng solder from solder dross, the

method comprising the steps of heating the solder dross to
5 a temperature of at least substantlally 225°C and
- compressing the solder dross. '

2. A method according to claim 1, wherein the dross is
heated first and subsequently compressed.
10 '
3. A method according to claim 1 to claim 2, wherein the
. dross is heated to a temperature of substantially 350°C.

4. A method according to any of claims 1 to 3, wherein
15 the dross is compressed with a pressure of at least
substantially 0.5kg/cm®.

5. A method according to claim 4, wherein said pressure
is substantially 5kg/cm’.

20
6. Apparatus for recovering solder from dross, the
apparatus comprising: _
a cylindrical chamber (1) for receiving dross;
a heater (8) for heating dross in the chamber (1);
25 a piston (21) movable in the chamber (1) to bear down
on dross in the chamber (1) to compress the dross; and,
an outlet from the chamber (1) through which recovered
solder can pass.
30 7. Apparatus according to cléim 6, including a drain tray

2(12) positioned at the outlet.

8. Apparatus according to claim 7, wherein the drain tray
(12) is provided with a plﬁrality of apertures (13) and is

35 positioned below the outlet to allow recovered solder to
pass through the outlet through the drain tray apertures to
a collection'point.
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9. Apparatus according to claim 7 or claim 8, including
means for reciprocatingly moving the ‘drain tray (12)
sideways.

10. Apparatus aécording to claim 6, wherein the chamber

(1) has drain apertures (32) in a side wall, the chamber

being orientated with said drain apertures (32) lowermost.

11. Apparatus according to claim 10, wherein an end of the
chamber is sealingly closable by a plate (30).

12. Apparatus according to claim 11, wherein the plate
(30) is heated.

13. Apparatus according to any of claims 6 to 12, wherein
the heater is an electric heater (8) around the chamber.

14. Apparatus according to any of claims 6 to 13,
including means for monitoring the temperature inside the
chamber. )

15. Apparatus according to any of claims 6 to 14, further
comprising a collection tray (17) for collecting recovered
solder.
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CLAIMS

1. A method of recovering solder from solder dross, the
method comprising the steps of:
5 loading the solder dross into a chamber;
heating the solder dross in the chamber to a
temperature of at least substantially 225°C and compressing
the solder dross in the chamber; and,
collecting solder from the heated and compressed
10 dross. -

2. A method according to claim 1, wherein the dross is
heated first and subsequently compressed.

15 3. A method according to claim 1 or claim 2, wherein the
dross is heated to a temperature of substantially 350°C.

4. A method according to any of claims 1 to 3, wherein
the dross is compressed with a pressure of at least
20 substantially O. 5kg/cm .

5. 2 method according to claim 4, wherein said pressure
is substantially 5kg/cm2.

_ 25 6. Apparatus for recovering solder from solder dross, the
% apparatus comprising:
2 cylindrical chamber for rece;vmng solder dross;
a heater for heating solder dross in the chamber;
a piston movable in the chamber to bear down on dross
30 in the chamber to compress the dross; and,
a outlet from the chamber, the outlet having a
plurality of apertures through which recovered solder can
pass and which prevent passage therethrough of dross.

35 7. Apparatus according to claim 6, including a drain tray
positioned at the outlet.

8. Apparatus accorxrding to claim 7, wherein said plurality
of apertures are provided in the drain tray, the drain. tray
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_ S|demays Apparatus according to claim®6, whefefmthe thamber
(1) has draln ape I de wal |, the chanber
orientated with sa““ﬂﬁl ,i [Hll'hmgs (32) Iovverm)st 111?§$%a?9§17us _

accordlng to claim#l erelnsan end

being positioned to allow recovered solder to pass thiough
the drain tray apértures to a collection point. '

S. Apparatus according to claim 7 or claim 8, including
5 means for reciprocatingly moving the drain tray sideways.

10. Apparatus according to any of claims 6 to 9, further
comprising a collection tray for collecting recovered
solder. |

10
11. Apparatus according to claim 10, wherein the
collection tray has a first compartment for receiving
recovered solder and a second compartment for receiving
dross.

15 '
12. Apparatus according to claim 11, including means'for_
moving the collection tray to selectively position one of
the first compartment and the second compartment under the
outlet.

20
13. Apparatus according to claim 6, wherein séid plurality
of apertures are provided in a side wall of said chamber,
the chamber being orientated with said drain apertures
lowermost. |

o 14. Apparatus according to claim 13, wherein an end of the

chamber is sealingly closable by a plate.

15. Apparatus according to claim 14, wherein the plate is
30 hingedly mounted to the chamber.

16. Apparatus according to claim 14 or claim 15, wherein
the plate has heating means for heating the plate.

35 17. Apparatus according to any of claims 14 to 16, fuxther
comprising a collection tray for collecting recovered .
solder, the collection tray having a first compartment

positioned to receive recovered solder passing through said
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) "thanber |s—sear|ngr_’ET6§able by a plate (30).
according to clai lﬁ pl at e (30) is heatied. 15 :
Appar at us accor di “m)m ‘E "HH ms 6 to 12, wherein tiheq Begt M99

el ectric heater ( around ® hé chanber.
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apertures and a second compartment for receiving—éress-
passing through 84id end of the chamber.

18. Apparatus according to any of claims 6 to 17, wherein
the heater is an electric heater around the chamber.

19. Apparatus according to any of claims 6 to 18,
including means for monitoring the temperature inside the
chamber.
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