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(57) A method of repairing a scroll compressor,
wherein the casing (100) of the compressor is cut open
by making two transverse cuts through the casing to give
access to the internal components of the compressor.
The casing (100) is then resealed, using two annular re-
inforcing structures (300), one at each cut, to conserve
the dimensions of the casing (100). This allows a scroll
compressor to be repaired and re-assembled without los-
ing the fine positioning of internal components which are
held in place by the casing (100). Each annular reinforc-
ing structure (300) comprises a ring (310) with an out-
wardly directed flange (305). The flange (305) has a thick-
ness chosen to conserve the dimensions of the re-as-
sembled casing while allowing single-pass welding and
the ring (310) has a length which is chosen to provide at
least location of the cut surfaces of the casing (100) dur-
ing re-assembly and, optionally, shielding to prevent weld
pool, slag or splatter entering the canister (100).

Method and apparatus for compressor re-manufacture
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Description

[0001] The present invention relates to methods and
apparatus for compressor remanufacture.

[0002] Compressors are known for use in cooling, for
example for use in refrigeration and air conditioning units.
They generally comprise a compression mechanism for
compressing a gas so that it can be rapidly expanded,
producing cooling.

[0003] Known compressors are of different types, for
example screw compressors and scroll compressors. In
a scroll compressor, two parts of generally spiral cross
section are interleaved. Gas enters a pocket at an outer
edge between the two spiral surfaces and is trapped and
moved towards the centre of the spirals by a cranked
motion of one spiral surface against the other. As the gas
nears the centre of the spirals, it becomes fully com-
pressed and exits at the centre. Scroll compressors are
described for example in the following paper: "Scroll
Compressor Design and Application Characteristics for
Air Conditioning, Heat Pump, and Refrigeration Applica-
tions" by JP Elson, GF Hundy and KJ Monnier, published
in the Proceedings of the Institute of Refrigeration
1990-1991, 2-1.

[0004] Screw compressors have long been subject to
repair and remanufacture for maintenance purposes.
However, this has not been possible with scroll compres-
sors. Although the two scroll components providing the
spiral surfaces may be designed with a degree of axial
and radial compliance, there are other factors which
come into play. For example, the scroll components may
be loaded together axially to bring each vane tip into con-
tact with the opposing scroll base. According to the paper
referenced above, "This demands great precision of the
vane heights of the mating scroll components and con-
sequently a highly sophisticated manufacturing proc-
ess."

[0005] Scroll compressors are hermetically sealed in
a welded, pressure-tight container. To repair a scroll
compressor would mean opening this pressure-tight can-
ister. However, the canister is formed and assembled to
position the internal components in relation to each other
with the great precision required. No provision is made
for opening the canister and there is no known method
for opening a canister, repairing working parts and reas-
sembling the compressor to give adequate subsequent
performance. Although itis perfectly possible to cut open
the canister with cutting equipment and to weld it back
together after repair or maintenance, this destroys the
original factory set component positions and it would be
extremely difficult, probably impossible, to reestablish
the components correctly upon reassembly. Further, de-
bris can be introduced to the inside of the canister.
[0006] According to a first aspect of embodiments of
the present invention, there is provided an annular rein-
forcing structure for use in remanufacturing scroll com-
pressors having a casing which provides positioning for
internal components, the annular structure having a T-
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shaped, or substantially T-shaped, cross section provid-
ed by aring with an outwardly projecting flange positioned
partway along the outer surface of the ring, the flange
comprising weldable material, having a thickness of not
more than 10mm and being arranged, in use, to be weld-
ed between opposing cut surfaces of a reassembled
compressor casing.

[0007] Preferably, the ring has an outer surface which,
in use, abuts the inner surface of the casing to either side
of the flange. The outer surface of the ring is preferably
flat or concave and provides an interference fit with the
inner surface of the casing. This ring part of the annular
structure, extending inside the remanufactured casing,
has at least two functions, one being to re-align the cut
parts of the casing for welding and the other being to act
as a shield against any weld splatter and slag. Re-align-
ment of the cut parts is facilitated where the outer surface
of the ring provides an interference fit with the inner sur-
face of the casing. To act as an effective shield, the outer
surface of the ring preferably extends away from the weld
in each direction sufficiently far to prevent any weld pool,
splatter or slag from penetrating the canister during re-
assembly. For example, it has been found sufficient that
the outer surface of the ring extends away from the weld
in each direction to approximately twice the wall thick-
ness of the casing in the weld area. Typically, this will
mean the overall dimension of the ring in the longitudinal
(or axial) direction of the casing, in use, is at least 8mm.
If, however, a welding technique is used which generally
avoids entry of material to the canister and the primary
purpose of the ring is to provide location rather than a
shield, then the length of the ring in the axial direction
can be reduced. A working minimum for the length of the
ring in the axial direction in this situation has been found
to be 0.5mm greater than the thickness of the flange,
giving 0.25mm at each end of the ring for use in locating
the cut parts of the casing for welding.

[0008] The reinforcing structure comprises a material
such as low carbon welding grade steel which can be
welded in reassembly of a compressor casing so as to
produce a repaired casing with sufficient strength and
positional accuracy to support subsequent use of the
compressor. The reinforcing structure must be manufac-
tured of a suitable grade material to be compatible with
and ensure a full penetration weld can be achieved with
the material of the compressor casing.

[0009] Inpractice, the annularreinforcing structure has
been found to have multiple advantages:

* ltensuresthatthe original critical assembly positions
can be re-established, both axially and radially, de-
spite loss of material in cutting open the casing

e It shields the inside of the canister, preventing weld
pool, splatter or other debris from entering the can-
ister during remanufacture

* Importantly, it obviates the need for a full penetration
weld to join cut surfaces of the casing with the re-
sultant weld splatter whilst ensuring that the weld
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gap can still be closed with a single welding opera-
tion.

[0010] A full penetration weld, extending right through
the container casing from outside to inside, would nor-
mally be done to prevent any potential gaps from which
a fatigue crack could propagate. However, this has the
disadvantage that weld splatter and slag can be leftinside
the container. Using an annular reinforcing structure ac-
cording to an embodiment of the invention means that
the cut edges of the casing can be welded to the flange
instead of to each other, using a single welding operation
taken across the flange from one side to the other. The
flange and/or the central part of the ring melts to provide
effectively one weld to the cut edges of the casing while
the ring extends across the weld site inside the casing
and provides a shield against any weld splatter and slag.
[0011] The ring will have a shape in plan view which
is dictated by the cross section of the casing. This will
usually be circular. However, it is not essential that it is
circular since a compressor casing may in practice have
an oval or other cross section.

[0012] Preferably, the thickness of the flange is kept
small in order to minimise the size of the final weld. How-
ever, the cutting tool used to cut the casing open will
necessarily remove material which must be replaced by
material of the flange in the remanufactured casing. Oth-
erwise, the original critical assembly positions will not be
re-established. There are conflicting requirements here.
If the cutting tool is too thin the tool itself may lose rigidity
but a wide cut means increasing the thickness of the
flange.

[0013] A complicating factor is that, although the thick-
ness of the outwardly projecting flange can be used to
substitute for material lost during cutting of the casing,
therelationship is not necessarily direct. The step of weld-
ing the structure into place can in practice affect the re-
lationship between the depth of material lost and the
thickness of the outwardly projecting flange significantly.
The degree to which this happens depends on the weld-
ing technique used. For example, using multipass weld-
ing, the thickness of the flange may need to be of the
order of 1.5mm greater than the width of the cutting tool.
On the other hand, using metal inert gas (MIG) or tung-
sten inert gas (TIG) welding in one pass, the relationship
can be maintained and the thickness of the flange and
the width of the cutting tool can be the same.

[0014] Inpreferred embodiments of the invention, both
the thickness of the flange and the width of the cutting
tool are less than 10mm, for instance 6mm or more pref-
erably 3mm. The thickness of the flange need be no more
than 2mm, for example 1.5mm, greater than the width of
the cutting tool. If a one pass welding technique is used
which avoids loss of dimension during the welding step,
for instance the inert gas techniques such as MIG or TIG
welding, then the thickness of the flange and the width
of the cutting tool can be the same.

[0015] According to a second aspect of embodiments
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of the present invention, there is provided a scroll com-
pressor comprising a reassembled casingand anannular
reinforcing structure according to an embodiment of the
invention in its first aspect, the reinforcing structure being
welded to opposing cut surfaces of the reassembled cas-
ing to provide a seal.

[0016] According to a third aspect of the present in-
vention, there is provided a method of repairing a scroll
compressor having a casing, the method comprising the
steps of:

i) opening the casing for repair of the compressor by
making atleast one cut through the casing to produce
cut surfaces; and

i) subsequently closing the casing, including the step
of welding said cut surfaces to an annular reinforcing
structure having a T-shaped cross section such that
the cut surfaces are welded to opposing sides of an
outwardly directed flange of the reinforcing structure,
the flange being mounted on a ring whose outer sur-
face, in use, abuts an inner surface of the closed
casing,

wherein the closed casing is supported and sealed by
the reinforcing structure.

[0017] Where the step of welding said cut surfaces re-
sults in shrinkage, the outwardly directed flange of the
reinforcing structure preferably, prior to the closing step
i), has a thickness greater that the thickness of material
removed in making said at least one cut. The greater
thickness of the flange can then compensate for the
shrinkage.

[0018] Preferably, the step of welding the cut surfaces
comprises asingle pass welding step. Thatis, the welding
equipment only has to complete one circuit of the casing
to complete a weld of the surfaces to the flange.

[0019] Scroll compressors normally have a generally
cylindrical casing. It will usually, if not always, be appro-
priate that the at least one cut through the casing is made
inaplane transverse to the longitudinal axis of the casing.
[0020] Inorder to gain sufficient access to the contents
of the casing of a scroll compressor to make an effective
repair, it has been found preferable to make two cuts
through the casing. The step of closing the casing is then
done using two annular reinforcing structures, welding
the cut surfaces at each cut to a flange of a respective
reinforcing structure.

[0021] Ithas been found possible, using embodiments
of the invention, to achieve sufficient accuracy in the di-
mensions of the casing of a repaired scroll compressor
that the compressor can be restored to working function-
ality. Although the requirement for accuracy in these di-
mensions is driven at least primarily by the design and
construction of the scroll compressor, in known scroll
compressors the requirement has been high. An advan-
tage of embodiments of the present invention is that it
has been found possible to achieve an accuracy in re-
storing the overall length of a compressor casing to the
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order of thousandths of an inch. For example, it has been
found possible to achieve an accuracy within five thou-
sandths of an inch in restoring the overall length of a
compressor casing.

[0022] Typically, a compressor casing is of the order
of eighteen or twenty inches long.

[0023] Theremanufacture ofascroll compressorusing
an annular reinforcing structure will now be described,
by way of example only, with reference to the accompa-
nying figures in which:

Figure 1 shows a vertical cross section through a
scroll compressor;

Figure 2 shows a cross section through the casing
of the scroll compressor of Figure 1, indicating the
location of a cutting operation;

Figure 3 shows a cross section through an annular
reinforcing structure for use in remanufacturing the
scroll compressor of Figure 1;

Figure 4 shows a cross section through the annular
reinforcing structure and the casing of the scroll com-
pressor of Figure 1, after remanufacture of the cas-
ing;

Figures 5 and 6 show cross sections through annular
reinforcing structures of alternative profiles;

Figure 7 shows a plan view of the reinforcing struc-
tures of Figure 3; and

Figure 8 shows a vertical cross section of the casing
of the scroll compressor of Figure 1, fitted with two
of the reinforcing structures of Figure 3 and held in
position on a bench prior to welding.

[0024] Itshould be noted thatthe figures are schematic
only, none being drawn to scale.

[0025] Referring to Figure 1, a scroll compressor is
generally assembled into a welded, sealed, pressure-
retaining canister 100. Working components of the com-
pressorinclude, as shown, afloating seal 115, an internal
pressure relief valve 120, a gas bypass tube 125, an axial
compliance guide 130, an Oldham coupling 135 and an
unloader bushing 140. Centrally positioned in the canis-
ter, there is the compressor unit 145: a housing holding
the cranked spiral vanes (not shown) which co-operate
to provide compression in use of the compressor. These
components are all known and as described in the paper
referenced above.

[0026] Generally it can be seen that the canister 100
fits closely around the internal components of the com-
pressor, particularly in the region of the compressor unit
145. The floating seal 115 is a critical component in as-
sembly of the canister about these internal components.
The seal 115 must be free to move under pressure to
effect a seal against a sealing plate, above it as shown
in Figure 1. It is important to leave a gap for this seal to
move in and not for instance to produce a situation in
which the plate is kept permanently clamped against the
top housing.

[0027] The assembly of a new compressor produces
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a welded, sealed, pressure-retaining canister 100. The
factory assembly process is such that internal compo-
nents are held in correct alignment during both assembly
and final welding processes. Cutting into the external her-
metic seal provided by the canister 100 in order to make
repairs or undertake rebuilding of the compressor means
this critical positioning and alignment is lost. Subsequent
reassembly is not possible by repeating the original as-
sembly process due to the cutting of the original vessel
leading to both material and positioning loss.

[0028] Referring to Figure 2, in embodiments of the
present invention, the hermetic chamber provided by the
canister 100 of the compressor must be cut open to gain
access to the internal components. In order to repair or
maintain the cranked spiral vanes, access needs to be
gained to the compressor unit 145 in the crowded upper
part of the canister 100.

Measurement

[0029] Inamethod according to an embodiment of the
invention, the unopened canister 100 is first measured
to an accuracy of thousandths of an inch. This is done in
the longitudinal direction of the canister 100, giving the
height H of the canister 100, and in two orthogonal dia-
metric directions, giving two measurements for the width
W of the canister 100. The height H is used during reas-
sembly, to ensure that the repaired canister 100 is the
same height, to within thousandths of an inch, as it was
before opening. The width W is used to select the correct
dimensions for an annular reinforcing structure 300, as
shown in Figures 3 to 7 and discussed below, for use in
reassembly.

Opening

[0030] The compressor is rigidly mounted. This can be
done inany convenientway, forinstance using a machine
tool such as a suitably sized lathe, mill, pedestal drill,
optionally with a rotary cutting table, or the like. The can-
ister 100 can then be cut open. Still referring to Figure 2,
circumferential cuts are made at two positions C1, C2, a
first of these (C1 as shown) being level with a point about
halfway up the compressor unit 145 and a second of
these (C2 as shown) being near the base of the canister
100. These positions C1, C2 give good access for dis-
assembly and/or removal of the internal components of
the canister 100 while giving enough space for reassem-
bly using a reinforcing ring structure as shown in Figures
3 to 8 and discussed below. Once cut, the canister 100
can be opened for removal of the compressor unit 145
for repair or replacement.

[0031] Scroll compressors are a general type and em-
bodiments of the present invention can be used to re-
manufacture most or all scroll compressors. A specific
example of a scroll compressor in widespread use which
can be remanufactured as described herein is the Cope-
land compressor. Scroll compressors in general have a
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motor in the main body of the canister 100, this compris-
ing a stator mounted between the two cutting positions
C1 and C2 and a main shaft assembly extending through
it. The two scrolls of the compressor unit 145 are driven
by the main shaft assembly and extend across the upper
cutting position C1, as shown in Figure 2. Once the can-
ister 100 is cut and opened, these components become
accessible.

[0032] The cutting tool used to cut open the canister
100 will remove a depth of material in the axial direction
of the canister 100 which is mainly determined by the
thickness of the cutting tool. Thicknesses of material
which might be removed at each cut are for example
3mm or 6mm. Cutting can be done using known tech-
niques, for example by milling, slitting or using a laser,
and using various configurations of equipment. For ex-
ample, the canister 100 can be mounted on a variety of
machine tools which rotate the canister, alternatively the
canister can be stationary and the machine tool rotated;
such machine tools can be either horizontal or vertical in
configuration.

[0033] Cutting can be done using known techniques,
for example by milling or slitting, and using various con-
figurations of equipment. For example, the canister 100
can be mounted on a lathe and a milling or slitting tool
can be used with a milling machine. Another alternative
is to use a pedestal drill with a rotary cutting table.
[0034] After repair or replacement of the compressor
unit 145, the canister 100 is reassembled using a rein-
forcing ring structure 300 at each cut.

Reinforcing Ring Structure 300

[0035] Referring to Figures 3 and 7, a reinforcing ring
structure 300 is constructed by turning alow carbon weld-
ing grade steel bar, for instance according to the British/
European standard BS970-1983 070M20 (EN3B). Alter-
natively, it would be possible to cut the structure 300 from
a seamless tube. The structure 300 has an outwardly
projecting flange 305 mounted on a flat-sided ring 310.
The outwardly projecting flange 305 projects 2.6mm. The
length of the ring 310 in the axial direction of the canister
100 is 13mm. The thickness of the flange 305 in the axial
direction is 3mm and the internal diameter of the ring
structure 300 overall is 157.6mm. The thickness of the
ring 310 is 1.45mm.

[0036] The material of the ring structure 300 is not nec-
essarily low carbon welding grade steel but will be chosen
in known manner, usually primarily according to the weld-
ing technique being used.

[0037] The dimensions of the ring structure 300 are
chosen to match the relevant dimensions of the canister
100, the cutting tool used to make the cuts and the effect
of the welding process in reclosing the canister 100. In
particular, the ring structure 300 is sized to meet the fol-
lowing criteria:

e to ensure an interference fit between the outer sur-
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face of the ring 310 and the internal surface of the
canister 100

* to prevent any weld pool from penetrating the can-
ister 100 during reassembly

* sothatthering 310is sufficiently thin to ensure clear-
ance with internal compressor components but
strong enough to guide the cut parts of the canister
100 in reassembly

* tocompensate for material lostin the cutting process
with the thickness of the flange 305, taking into ac-
count any further dimensional losses incurred in
welding

[0038] ReferringtoFigure4,inreassembling acanister
100, the ring structure 300 is placed so that the flange
305 sits between cut surfaces of the canister 100 at one
of the cutting positions C2. The thickness of the flange
305 (3mm) and the length of the ring 310 in the axial
direction of the canister 100 (13mm) together mean that
the ring 310 will extend to a distance 5mm away from the
finished weld in each axial direction. This is selected to
be approximately twice the wall thickness (2.5mm or
2.6mm) of the canister 100 in the weld area. Expressed
more generally, the ring 310 has a length in the axial
direction which is substantially five times, or slightly more
than five times, the wall thickness of the canister 100 in
the weld area. As mentioned earlier, this has been found
to be sufficiently far to prevent any weld pool from pen-
etrating the canister 100 during reassembly. However,
depending on the welding technique used, the length of
thering 310 in the axial direction of the canister 100 could
be reduced. If the welding technique is selected to avoid
material penetrating into the canister 100, the length of
thering 310 in the axial direction of the canister 100 could
be reduced to enough to provide location of the sections
of the canister 100 at the cutting positions C1 and C2.
This might be as little as 0.25mm away from the finished
weld in each axial direction. In this case, the ring 310 has
a length in the axial direction which is substantially, or at
least, 0.5mm greater than the thickness of its flange 305.
[0039] The dimensions of the ring structure 300 given
above will vary according to circumstance, in particular
the specific dimensions of a canister 100 being repaired
and the cutting method being used. Thus for example,
ring structures falling within the ambit of the invention
and for use with known canisters 100 might have flanges
up to 10 mm thick, up to 4 mm thick, or considerably less.

Reassembly

[0040] Referringto Figures2and4, once the compres-
sor unit 145 has been repaired, the scroll compressor
can be reassembled using a reinforcing ring structure
300 at each of the original cut lines C1, C2 in the canister
100. In more detail, reassembly is carried out as follows:

»  Fittop bearing to the housing of the compressor unit
145
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¢ Refit stator of motor to the main section of the can-
ister 100, between cut lines C1 and C2

¢ Fit main shaft assembly into the stator in the main
section of the canister 100

¢ Fit new lower bearing to the housing of the compres-
sor unit 145

e Fit a reinforcing ring structure 300 at the lower cut
line C2 in the canister 100, as shown in Figure 2

*  Fitmain section of the canister 100 onto the reinforc-
ing ring structure 300 at the lower cut line C2 in the
canister 100

¢ Fit eccentric bush to main shaft

¢ Fitlower and upper scrolls into the compressor unit
145

e Fit and tighten scroll clamping bolts with spacers

e Fit a reinforcing ring structure 300 at the upper cut
line C1 in the canister 100, as shown in Figure 2

e Fit axial seal

* Fit top dome section of canister onto the reinforcing
ring structure 300 at the upper cut line C 1 (relief
valve previously checked and replaced as neces-
sary)

* Rotationally align the three sections of the canister
100 by turning the sections relative to one another
at the cut lines C 1 and C2

e Fit axial clamping alignment fixture to the canister
100

¢ Mount on welding bed

¢  Weld top and bottom joints at cut lines C1 and C2.

[0041] With MIG welding, additional filler rod/wire is
required but it is possible with TIG welding to size the
reinforcing ring structures 300 such that no filler rod/wire
is required.

[0042] Known scroll compressor canisters 100 in prac-
tice have a weld in the axial direction as a result of the
original manufacturing process. The step of rotationally
aligning the three sections of the canister 100 mentioned
above can conveniently be done with reference to this
axial weld as a datum. Accuracy in the rotational align-
ment of the parts of the canister 100 is not as critical as
accuracy in the reconstruction of the canister 100 in the
axial direction. Rotational accuracy is only necessary to
an extent allowing the correct connections to be made
within the canister 100.

[0043] Referring to Figure 8, the axial clamping align-
ment fixture mentioned above must hold the parts of the
canister 100 during welding. It can be provided in more
than one way but one solution is to use an assembly
bench 800 which has been drilled and tapped to take a
series of long studs 805. Once the canister 100 is as-
sembled on the bench 800, using two ring structures 300,
these long studs 805 are screwed in to the bench 800
and atop plate 810 added. A clamping pressure is applied
via the top plate 810 so that the height H of the canister
100, measured before opening, can be restored to within
thousandths of an inch after welding. The canister 100
is then tack welded on the bench 800 before being moved
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to welding equipment for final welding.

[0044] The height H can be measured in known man-
ner, using for example a Vernier height gauge or the like.
[0045] In an alternative arrangement to that described
above, it would be possible to implement both the cutting
open and the final welding of the canister 100 on a mod-
ified pillar drill with cutting and welding attachments. The
welding step could then conveniently be automated by
presetting the position of the welding equipment in rela-
tion to the drill and setting a rotational speed to achieve
an acceptable weld. A pillar drill usually has a support
for an item to be worked on, plus a drill head, but the
pillar can also be used to support other equipment in
relation to the item, such as jigs and attachments for set-
ting, retaining alignment, machining and welding as nec-
essary.

[0046] In a further alternative arrangement, it would be
possible to use a similarly modified milling machine in
place of the pillar drill.

Alternative reinforcing ring structures 300

[0047] Referring to Figures 5 and 6, it is not essential
that the ring 310 of the ring structure 300 has a flat outer
surface. Inthe ring structure of Figure 5, the outer surface
of the ring 310 is concave and just the tips of it, at top
and bottom as shown, provide the interference fit with
the internal surface of the canister 100 in use. In the ring
structure of Figure 6, the outer surface of the ring 310 is
rounded off at top and bottom as shown. Either of these
variations can potentially make the process of reassem-
bling the canister 100 easier.

Claims

1. An annular reinforcing structure for use in remanu-
facturing scroll compressors having a casing which
provides positioning for internal components, the an-
nular structure having a T-shaped, or substantially
T-shaped, cross section provided by a ring with an
outwardly projecting flange positioned partway along
the outer surface of the ring, the flange comprising
weldable material and being arranged, in use, to be
welded to opposing cut surfaces of a reassembled
compressor casing.

2. An annular reinforcing structure according to Claim
1 wherein the flange has a thickness of not more
than 10mm.

3. An annular reinforcing structure according to Claim
1 wherein the flange has a thickness of not more
than 4mm.

4. An annular reinforcing structure according to Claim
1 wherein the ring has a length in the axial direction
which is at least 0.5mm greater than the thickness
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of the flange.

A scroll compressor comprising a reassembled cas-
ing and at least one annular reinforcing structure ac-
cording to Claim 1, the reinforcing structure(s) being
welded to opposing cut surfaces of the reassembled
casing to provide a seal.

A scroll compressor according to Claim 5 wherein
the length of the annular reinforcing structure in its
axial direction is at least five times the thickness of
the casing in the region of the welded cut surfaces.

A method of repairing a scroll compressor having a
casing which provides positioning for internal com-
ponents of the compressor, the method comprising
the steps of:

i) making a transverse cut through the casing so
as to gain access to one or more of said internal
components; and

ii) welding the cut surfaces of the casing to an
annular reinforcing structure having a T-shaped
cross section such that the cut surfaces abut
opposing sides of an outwardly directed flange
of the reinforcing structure, the flange being
mounted on a ring whose outer surface abuts
inner surfaces of the casing,

wherein the closed casing is supported and sealed
by the reinforcing structure.

A method according to Claim 7 which comprises
making two transverse cuts through the casing and
welding the cut surfaces of the casing to each of two
such annular reinforcing structures, such that the
welded casing is supported and sealed by the two
reinforcing structures.

A method according to Claim 7 wherein the step of
welding the cut surfaces comprises a single pass
welding step.

Amended claims in accordance with Rule 86(2) EPC.

1. A scroll compressor having a casing (100) which
provides positioning for internal components in rela-
tion to each other, wherein the casing (100) compris-
es areassembled casing (100) and the compressor
comprises at least one annular structure (300) hav-
ing a T-shaped, or substantially T-shaped, cross sec-
tion provided by a ring (310) with an outwardly pro-
jecting flange (305) positioned partway along the out-
er surface of the ring (310), the flange (305) com-
prising weldable material and being welded to op-
posing cut surfaces of the reassembled compressor
casing (100) to provide a seal.
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2. A scroll compressor according to Claim 1 wherein
the flange (305) has a thickness of not more than
10mm.

3. A scroll compressor according to Claim 1 wherein
the flange (305) has a thickness of not more than
4mm.

4. A scroll compressor according to Claim 1 wherein
thering (310) has alength in the axial direction which
is at least 0.5mm greater than the thickness of the
flange (305).

5. A scroll compressor according to any one of the
preceding claims wherein the length of the annular
reinforcing structure (300) in its axial direction is at
least five times the thickness of the casing (100) in
the region of the welded cut surfaces.

6. A method of repairing a scroll compressor having
a casing (100) which provides positioning for internal
components of the compressor in relation to each
other, the method comprising the steps of:

i) making a transverse cut through the casing
(100) so as to gain access to one or more of said
internal components; and

ii) subsequently closing the casing (100), includ-
ing the step of welding the cut surfaces of the
casing (100) to an annular reinforcing structure
(300) having a T-shaped cross section such that
the cut surfaces are welded to opposing sides
of an outwardly directed flange (305) of the re-
inforcing structure (300), the flange (305) being
mounted on a ring (310) whose outer surface
abuts an inner surfaces of the closed casing
(100),

wherein the closed casing (100) is supported and
sealed by the reinforcing structure (300).

7. A method according to Claim 6 which comprises
making two transverse cuts through the casing (100)
and welding the cut surfaces of the casing (100) to
each of two such annular reinforcing structures
(300), such thatthe welded casing (100) is supported
and sealed by the two reinforcing structures (300).

8. A method according to either one of Claims 6 or
7 wherein the step of welding the cut surfaces com-
prises a single pass welding step.
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