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(57) ABSTRACT 

In a Scroll compressor, under conditions favoring reverse 
operation, the Scroll wraps are separated So as to provide a 
continuous, unimpeded path through the Scrolls. Spring bias, 
a repositioning of driving contact areas and/or force areas 
can be used singly or in combination to cause Separation of 
the wraps. 

7 Claims, 5 Drawing Sheets 
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REVERSE ROTATION PREVENTION FOR 
SCROLL COMPRESSORS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

RELATED APPLICATIONS 

This application is related to Reissue Application No. 
09/151,514, filed Sep. 10, 1998, now abandoned. 

BACKGROUND OF THE INVENTION 

Rotary compressors generally are capable of reverse 
operation wherein they act as expanders. Reverse operation 
can occur at shutdown when the closed System seeks to 
equalize pressure via the compressor thereby causing the 
compressor to run as an expander with negligible load. This 
problem has been addressed by providing a discharge check 
valve, as exemplified by commonly assigned U.S. Pat. Nos. 
4,904,165 and 5,088,905, located as close to possible to the 
Scroll discharge to minimize the amount of high pressure gas 
available to power reverse operation. AS long as any high 
preSSure gas is available to power reverse operation, Some 
movement of the orbiting Scroll will take place with atten 
dant noise even if there is no attendant danger to the Scroll 
compressor. Even if not harmful, the noise can be annoying 
and its reduction and/or elimination is desirable. This was 
addressed in commonly assigned U.S. Pat. No. 5,167,491 
where the compressor is unloaded prior to shutdown. The 
real problem is due to the lack of a load in reverse operation 
at shutdown. Without a load in reverse operation, the com 
pressor components may be damaged due to excessive 
Speed/stress. 

SUMMARY OF THE INVENTION 

Under conditions that normally result in reverse flow 
through the compressor Such as very low speed operation, a 
power interruption or shutdown, a continuous, unimpeded 
flow path is established through the wraps. The unimpeded 
flow path permits pressure equalization through the com 
preSSor while preventing high Speed reverse operation of the 
pump unit. Also, the present invention prevents powered 
reverse operation of Single phase compressors where power 
is restored during reverse operation. 

It is an object of this invention to prevent powered reverse 
operation in a Scroll compressor. 

It is another object of this invention to prevent the noise 
asSociated with reverse rotation of the Scrolls of a Scroll 
compressor. 

It is a further object of this invention to lower the starting 
torque as a result of reduced Scroll eccentricity at Startup. 
These objects, and others as will become apparent 
hereinafter, are accomplished by the present invention. 

Basically, under conditions Subject to producing reverse 
operation, the Scroll wraps are Separated So as to provide a 
continuous, unimpeded path through the Scrolls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the present invention, ref 
erence should now be made to the following detailed 
description thereof taken in conjunction with the accompa 
nying drawings wherein: 

FIG. 1 is a vertical sectional view of a portion of a scroll 
compressor employing the present invention in the unpow 
ered or reverse flow operation; 
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2 
FIG. 2 is a sectional view of the slider block mechanism 

taken along line 2-2 of FIG. 1; 
FIG. 3 is sectional view corresponding to FIG.2 showing 

a first modified embodiment of the present invention; 
FIG. 4 is a sectional view corresponding to FIG. 2 

showing a Second modified embodiment of the present 
invention; 

FIG. 5 illustrates the conventional drive flat orientation 
and the forces acting thereon, and 

FIGS. 6-8 are force diagrams of the embodiment of FIG. 
4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1 the numeral 10 generally indicates a low side 
hermetic Scroll compressor which is only partially illus 
trated. Scroll compressor 10 includes an orbiting scroll 12 
with a wrap 12-1 and a fixed scroll 14 with a wrap 14-1. 
Orbiting scroll 12 has a hub 12-2 with a bore 12-3 which 
receives slider block 20. The line A-A represents the axis 
of crankshaft 30 while B-B represents the axis of bore 12-3 
as well as the center of the wrap of the orbiting scroll 12 
whose axis orbits about the center line of fixed scroll 14. 

As best shown in FIG. 2, drive pin portion 30-1 of 
crankshaft 30 has an axis C-C represented by point C and 
is received in elongated or “D-shaped” recess 20-1 of slider 
block 20 such that barreled drive area 30-2 of drive pin 30-1 
can engage flat 20-2 of slider block 20. Flat 20-2 is essen 
tially parallel to a plane containing axes A-A, B-B and 
C-C when drive pin 30-1 is in the driving position. Slider 
block 20 rotates within bearing 24 and moves as a unit with 
crankshaft 30 and has relative movement with respect to hub 
12-2 of orbiting scroll 12 which is held to an orbiting 
movement by Oldham coupling 28. The reciprocating of 
slider block 20, as a unit with bearing 24 and hub 12-2, is the 
only significant relative motion between slider block 20 and 
drive pin 30-1 of crankshaft 30 that can occur during 
operation. This movement is generally on the order of 0.001 
inches during Steady State operation. A larger movement can 
occur during Startup, shut down or whatever liquid trapped 
between the scrolls drives the orbiting scroll 12 part from 
fixed scroll 14. 

As illustrated in FIG. 1, wraps 12-1 and 14-1 can be 
radially Separated Such that an unimpeded, continuous 
reverse flow path exists between discharge port 14-2 and the 
interior of Shell or casing 11 which is at Suction pressure. 
The position of the slider block 20 relative to drive pin 30-1, 
as illustrated in FIGS. 1 and 2, represents the position of the 
elements when compressor 10 is unpowered or is under the 
conditions of reverse flow and is achieved due to the biasing 
effect of a stack of Belleville washers 36. Drive pin 30-1 has 
a transverse bore 30-3 which is separated from counter bore 
30-5 by annular shoulder 30-4. Tubular insert 32 is internally 
threaded and slidably received in bore 30-3. Guide pin 34 
has a rounded head 34-1 complementary to the curvature of 
recess 20-1, a first cylindrical portion 34-3 separated from 
head 34-1 by shoulder 34-2 and a second reduced diameter 
cylindrical portion 34-5 having a threaded exterior and 
separated from first cylindrical portion 34-3 by shoulder 
34-4. Belleville washer stack 36 is located on first cylindri 
cal portion 34-3 then tubular insert 32 is threaded onto 
reduced diameter cylindrical portion 34-5 until insert 32 
engages shoulder 34-4. The assembly made up of pin 34, 
Belleville washer stack 36 and tubular insert 32 is placed in 
drive pin 30-1 such that tubular inset 32 is in bore 30-3 and 
Belleville washer stack 36 and cylindrical portion 34-3 are 
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at least partially located in counterbore 30-5 as illustrated in 
FIG. 2. When assembled as illustrated in FIGS. 1 and 2, the 
Belleville washer stack 36 will seat on shoulders 34-2 and 
30-4 thereby tending to separate axis A-A and B-B 
cause axis B-B to move towards axis A-A by moving hub 
12-2 and thereby orbiting scroll 12. If the free length of stack 
36 is sufficient, guide pin 34 and drive pin 30-1 will be in 
contact with the walls of recess 20-1 at diametrically 
opposed locations defined by the plane containing axes 
A-A, B-B, and C-C as well as along flat 20-2. 

Starting with the members in the position shown in FIGS. 
1 and 2 and presuming that compressor 10 is off and that the 
refrigeration System in which it is located has been allowed 
to equalize in pressure, Starting compressor 10 will be 
relatively easy Since wraps 12-2 and 14-1 are not in contact 
and therefore cannot trap Volumes to be compressed. 
Additionally, Since the orbiting Scroll 12 is starting from a 
Smaller orbit radius, any frictional torque resistance is mini 
mized as a result of the reduced torque movement. With the 
crankshaft 30 rotating in a counterclockwise direction as 
indicated by the arrows in FIGS. 1 and 2, centrifugal force 
will be produced which will cause axis B-B, and thereby 
orbiting Scroll 12, to move away from axis A-A about 
which it is rotating. A Scroll 12 is move by centrifugal force 
it overcomes the bias of Spring Stack 36 thereby moving 
head 34-1 of pin 34 towards counterbore 30-5 and moving 
tubular insert 32 further into bore 30-3. Movement of pin 34 
is limited by the contacting of wraps 12-1 and 14-1 or by the 
Spring Stack 36 either due to its increased bias or due to its 
collapse to its minimum height. AS long as Sufficient cen 
trifugal force is being produced the operation of compressor 
10 will satisfactory. If the rotating speed of crankshaft 30 is 
insufficient to produce Sufficient centrifugal force due to 
operation at too low of a Speed or due to lack of power to 
compressor 10, the bias force of the spring stack 36 will 
cause axis B-B, and thereby orbiting scroll 12, to move 
towards axis A-A thereby separating wraps 12-1 and 14-1 
to create a continuous unrestricted flow path through the 
compressor, allowing pressure to equalize between Suction 
and discharge. While this is occurring, torque, due to forces 
acting on orbiting Scroll 12 that tends to cause reverse 
operation, is reduced because the moment arm is reduced. 
After equalization, torque is zero. Wraps 12-1 and 14-1 will 
Stay Separated until the Speed of the compressor is increased 
Sufficiently or the compressor is restarted and brought up to 
Sufficient Speed. 
To achieve a great degree of torque reduction, it is 

advantageous to allow the orbiting Scroll 12 to move radially 
inward as much as possible within limitations imposed by 
design. This can be accomplished by a combination of sizing 
the “D-shaped” recess 20-1 in slider block 20 and of sizing 
of the outer diameter of drive pin 30-1 and the positioning 
of drive pin 30-1 relative to crankshaft center C-CA-A. 
These modifications must be consistent with other design 
constraints. Of course, travel must not be great enough that 
orbit radius is too little to allow energizing the orbiting Scroll 
12 at Startup. 
The slider block/eccentric drive-type mechanism can be 

configured So that the inertia load causing wraps 12-1 and 
14-1 to contact is opposed by both the radial gas load and 
another load, applied at eccentric barreled drive area 30-2, 
equal to F tan 0, where F is the tangential gas load and 
the angle 0 is a design feature. Preferably, 0 is of a value 
Such that at a Speed for which is desirable for wraps to 
Separate, the friction load, that tends to prevent the wraps 
from Separating, is counteracted. This design feature, the 
angle 0, is illustrated in FIG. 3, which differs from FIG. 2 in 
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4 
that recess 20-1 in slider block 120 is reoriented Such that 
flat 20-2 is at an angle 0 with the plane defined by axes A-A 
and B-B C-C. As a result, the plane containing axes 
A-A and C-C is at an angle 0 with the plane containing 
axes B-B and C-C. The structure of FIG. 3 is otherwise 
the same as that of FIG. 2 but the operation is different. 
When the motor (not illustrated) is deenergized an additional 
Separation force to that of Spring 36 will come into play. So 
the wraps 12-1 and 14-1 will Separate approximately when 

mRo°CF, tan 0+F-Fu-the spring bias force 

where 

m is the combined mass of orbiting scroll 12 and slider 
block 20 

R is the orbit radius in the fully energized position 
() is the rotational Speed of the compressor/crankshaft at 

the onset of wrap Separation 
F is the tangential gas force 
F is the radial gas force 
lu is the coefficient of friction between 20-2 and 30-2 
Thus, in effect, the device of FIG. 3 adds an additional 

wrap Separating mechanism to the FIG. 2 configuration. 
The device of FIG. 4 is the same as that of FIG. 3 except 

that the Spring biasing Structure has been eliminated. 
Accordingly, Separation of wraps 12-1 and 14-1 will occur 
approximately when 

The orientation of the barreled drive area 130-2 of drive 
pin 130-1, as defined by the angle 0, can have a substantially 
effect on compressor efficiency because it can affect whether 
the flanks of wraps 12-1 and 14-1 contact each other and seal 
effectively. AS discussed above, the same effect can be used 
to advantage during shutdown or power interruptions since 
Separating the wraps 12-1 and 14-1, and keeping them 
Separated, can prevent reverse rotation of orbiting Scroll 12. 
However, flat orientations that are best for normal operation 
and for keeping the wraps 12-1 and 14-1 Separated during 
shutdown are not necessarily the Same, So a compromise 
between these two goals may be required. 

FIG. 5 illustrates the conventional drive flat orientation of 
FIG. 2 without the spring. As shown in FIG. 5, the drive 
force acting on the slider block, F, is normal to driving 
Surface 30-2 and driven Surface 20-2. However, as shown, 
F has one Vector component, F, opposite and equal 
to F, and a second component, F", acting with the radial 
gas force, F, in tending to Separate the wraps 12-1 and 
14-1. 

Referring to FIG. 7, point A is the center of shaft rotation, 
point X is the center of the slider block 20 during normal 
operation (fully energized position), and point Y is the center 
of the slider block 20 when slider block is moved by sliding 
along flat 20-2, So Scroll wrap flank Separation has occurred 
and a gas path from discharge to Suction exists. The angle 0 
represents the orientation of flat 20-2 relative to a line 
parallel to a line passing through points A and X. It is 
therefore a fixed design feature. The angle C. is the angle 
between a line passing through points A and X and a line 
passing through points A and Y. The angle between the lines 
of action of tangential gas force, F, and the drive force, 
F, is denoted by C.+0. Referring to FIG. 8, the relation 
ship between O.--0 and the amount the slider block 20 has 
moved can be derived using trigonometry: 
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where R=orbit radius in fully energized position (with 
slider block center at X) R=distance from X to A and 
r=orbit radius when flank Separation of Some degree exists 
(slider block center at Y) (r=distance from Y to A) 

Study of this equation shows that the angle O.--0 between 
drive force, F, and tangential gas force, F, varies as the 
Slider block moves along the flat and, correspondingly, as 
Scroll wrap Separation is occurring. 

Specifically, for cases where 0 is greater than Zero, 
(positive 0 is defined in FIG. 7) C.+0 increases as orbit radius 
r decreases, that is, as flank Separation increases. AS a 
consequence, the component of normal reaction, F", 
defined in FIG. 6, that acts to Separate wraps increaseS as the 
amount of wrap separation increases (where the sign con 
vention shown in FIG. 7 is such that a positive value 
enhances operation, a negative value opposes it). 

This behavior only occurs for designs with 0>Zero. As 
review of the equation above shows, when 0 =Zero, C+0 is 
equal to zero regardless of how much the slider block 20 
moves during flank Separation. Thus, conventional designs 
with 0=zero, as illustrated in FIG. 5, do not exhibit the 
behavior described above. 

The significance of this behavior is that designs for which 
0>Zero realize a twofold benefit. First, a component of force 
tending to cause wrap separation is created. (This was 
explained previously). Second, a positive separation effect is 
achieved, Since once Separation begins the Separating force 
increases in magnitude as Separation progresses. Both of 
these benefits are useful for the purposes of this invention. 

The above explanation applied to FIG. 4 would apply to 
FIG. 3 by adding the spring bias. 

Although preferred embodiments of the present invention 
have been illustrated and described, other changes will occur 
to those skilled in the art. It is therefore intended that the 
present invention is to be limited only by the scope of the 
appended claims. 
What is claimed is: 
1. A scroll compressor means including a pair of Scrolls 

one of which being an orbiting Scroll, a slider block and a 
crankshaft wherein said orbiting scroll has a hub with a bore 
which has an axis and which receives Said slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
is received in a bore in Said Slider block, one of Said pin and 
Said Slider block having a flat Surface normally engaged by 
the other one of Said pin and Said Slider block, Said bore in 
Said Slider block being larger than Said pin and generally 
coaxial with Said bore in Said hub and Said drive pin acting 
through said Slider block to drive Said orbiting Scroll during 
normal operation and Said orbiting Scroll tending to act 
through Said slider block to drive Said drive pin and crank 
shaft during reverse operation and pressure equalization 
through Said compressor means at shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said Slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which Said orbiting Scroll 
engages the other one of Said pair of Scrolls during 
normal operation and a Second position in which Said 
orbiting Scroll is Separated from the other one of Said 
pair of Scrolls upon slowing down and any tendency for 
reverse operation and pressure equalization; 

centrifugal force produced Solely by movement of Said 
orbiting Scroll and Said Slider block during normal 
operation tends to keep Said orbiting Scroll and Said 
slider block in Said first position; 

means for causing Said orbiting Scroll and Said Slider 
block to move along Said flat Surface from Said first 
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6 
position to Said Second position under conditions asso 
ciated with Slowing down and reverse operation 
whereby said pair of Scrolls is separated, an unimpeded 
flow path is established through Said compressor means 
and reversing torque caused by gas loads is decreased 
by reduction of orbit radius. 

2. The Scroll compressor means of claim 1 wherein Said 
means for causing Said orbiting Scroll and Slider block to 
move from Said first to Said Second position includes Spring 
means. 

3. The Scroll compressor means of claim 2 wherein Said 
Spring means acts between Said Slider block and Said drive 
pin in a manner that tends to radially Separate Said pair of 
Scrolls. 

4. The Scroll compressor means of claim 2 wherein Said 
means for causing Said orbiting Scroll and Slider block to 
move from Said first to Said Second position further includes 
a line of action between Said drive pin and Said slider block 
at an acute angle to a plane defined by Said axis of rotation 
and said axis of said bore. 

5. The scroll compressor means of claim 4 wherein said 
acute angle is between 5 and 30. 

6. The Scroll compressor means of claim 1 wherein Said 
means for causing Said orbiting Scroll and Slider block to 
move from Said first to Said Second position includes a line 
of action between Said drive pin and Said Slider block at an 
acute angle to a plane defined by Said axis of rotation and 
said axis of Said bore. 

7. The scroll compressor means of claim 6 wherein said 
acute angle is between 5 and 30. 

8. The scroll compressor means of claim 1 wherein said 
means for causing Said orbiting Scroll and Slider block to 
move from Said first to Said Second position includes a first 
line of action between said drive pin and said slider block in 
Said first position and a Second line of action between Said 
drive pin and said slider block in Said second position. 

9. The scroll compressor means of claim 1 wherein said 
means for causing Said orbiting Scroll and Slider block to 
move from Said first to Said Second position includes a 
continuously varying line of action between Said drive pin 
and Said Slider block between Said first and Second positions 
as said pair of Scrolls radially separate. 

10. A Scroll compressor means including a pair of Scrolls 
One of which being an Orbiting Scroll, a slider block and a 
crankshaft wherein Said Orbiting Scroll has a hub with a bore 
which has an axis and which receives Said Slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
is received in a bore in Said slider block, One of said pin and 
Said slider block having a flat surface normally engaged by 
the Other One of Said pin and said slider block, Said bore in 
Said slider block being larger than said pin and generally 
coaxial with Said bore in Said hub and Said drive pin acting 
through Said slider block to drive said orbiting Scroll during 
normal Operation and Said Orbiting Scroll tending to act 
through Said Slider block to drive said drive pin and crank 
Shafi during reverse Operation and pressure equalization 
through Said compreSSOr means at Shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which said orbiting Scroll 
engages the Other One of Said pair of Scrolls during 
normal Operation and a Second position in which Said 
Orbiting Scroll is separated from the Other One of Said 
pair of Scrolls upon Slowing down and any tendency for 
reverse operation and pressure equalization, 

centrifugal force produced solely by movement of Said 
Orbiting scroll and Said slider block during normal 
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Operation tends to keep Said Orbiting Scroll and Said 
Slider block in Said first position, 

means for causing Said orbiting Scroll and Said slider 
block to move along Said flat surface from Said first 
position to Said Second position and to Separate Said 
pair of Scrolls during Slowing down of Said compreSSOr 
before any reverse rotation occurs, establishing an 
unimpeded flow path through Said compreSSOr means 
and decreasing reversing torque caused by gas loads by 
reduction of Orbit radius, 

wherein Said means for causing Said orbiting Scroll and 
Slider block to move from Said first to Said Second 
position includes Spring means and further including 
Said flat Surface being Oriented at an acute angle to a 
plane defined by Said axis of rotation and an axis of 
rotation of Said drive pin. 

11. A Scroll compressor means including a pair of Scrolls 
One of which being an Orbiting Scroll, a slider block and a 
crankshaft wherein Said Orbiting Scroll has a hub with a bore 
which has an axis and which receives Said Slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
is received in a bore in Said slider block, One of said pin and 
Said slider block having flat Surface normally engaged by 
the Other One of Said pin and Said slider block, Said bore in 
Said slider block being larger than Said pin and generally 
coaxial with said bore in Said hub and Said drive pin acting 
through said slider block to drive said orbiting Scroll during 
normal Operation and Said Orbiting Scroll tending to act 
through Said Slider block to drive said drive pin and crank 
Shafi during reverse Operation and pressure equalization 
through Said compreSSOr means at Shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which said orbiting Scroll 
engages the Other One of Said pair of Scrolls during 
normal Operation and a Second position in which Said 
Orbiting Scroll is separated from the Other One of Said 
pair of Scrolls upon Slowing down and any tendency for 
reverse operation and pressure equalization, 

centrifugal force produced Solely by movement of Said 
Orbiting Scroll and Said Slider block during normal 
Operation tends to keep Said Orbiting Scroll and Said 
Slider block in Said first position, 

means for causing Said orbiting Scroll and Said slider 
block to move along Said flat surface from Said first 
position to Said Second position and to Separate Said 
pair of Scrolls during Slowing down of Said compreSSOr 
before any reverse rotation occurs, establishing an 
unimpeded flow path through Said compreSSOr means 
and decreasing reversing torque caused by gas loads by 
reduction of Orbit radius, Said means for causing 
including Said flat Surface being Oriented at an acute 
angle to a plane defined by Said axis of rotation and an 
axis of rotation of Said drive pin. 

12. A Scroll compressor means including a pair of Scrolls 
One of which being an Orbiting Scroll, a slider block and a 
crankshaft wherein Said Orbiting Scroll has a hub with a bore 
which has an axis and which receives Said Slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
is received in a bore in Said slider block, One of said pin and 
Said slider block having a flat Surface normally engaged by 
the Other One of Said pin and Said slider block, Said bore in 
Said slider block being larger than Said pin and generally 
coaxial with said bore in Said hub and Said drive pin acting 
through said slider block to drive said orbiting Scroll during 
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8 
normal Operation and Said Orbiting Scroll tending to act 
through Said Slider block to drive said drive pin and crank 
Shafi during reverse Operation and pressure equalization 
through Said compreSSOr means at Shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which said orbiting Scroll 
engages the Other One of Said pair of Scrolls during 
normal Operation and a Second position in which Said 
Orbiting Scroll is separated from the Other One of Said 
pair of Scrolls upon Slowing down and any tendency for 
reverse operation and pressure equalization, 

centrifugal force produced solely by movement of Said 
Orbiting scroll and Said slider block during normal 
Operation tends to keep Said Orbiting Scroll and Said 
Slider block in Said first position, and 

means for causing said orbiting Scroll and Said Slider 
block to move along Said flat Surface from Said first 
position to Said Second position to Separate Said pair of 
Scrolls during slowing down of Said compressor before 
reverse rotation Occurs, establishing an unimpeded 
flow path through Said compreSSOr means and decreas 
ing reversing torque caused by gas loads by reduction 
of Orbit radius. 

13. A Scroll compressor means including a pair of Scrolls 
One of which being an Orbiting Scroll, a slider block and a 
crankshaft wherein Said Orbiting Scroll has a hub with a bore 
which has an axis and which receives Said Slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
is received in a bore in Said slider block, One of said pin and 
Said slider block having a flat surface normally engaged by 
the Other One of Said pin and said slider block, Said bore in 
Said slider block being larger than said pin and generally 
coaxial with Said bore in Said hub and Said drive pin acting 
through Said slider block to drive said orbiting Scroll during 
normal Operation and Said Orbiting Scroll tending to act 
through Said Slider block to drive said drive pin and crank 
Shafi during reverse Operation and pressure equalization 
through Said compreSSOr means at Shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which said orbiting Scroll 
engages the Other One of Said pair of Scrolls during 
normal Operation and a Second position in which Said 
Orbiting Scroll is separated from the Other One of Said 
pair of Scrolls upon Slowing down and any tendency for 
reverse operation and pressure equalization, 

centrifugal force produced solely by movement of Said 
Orbiting scroll and Said slider block during normal 
Operation tends to keep Said Orbiting Scroll and Said 
Slider block in Said first position, and 

a Spring member, Said Spring member biasing Said Orbit 
ing Scroll and Said slider block along Said flat surface 
from Said first position to Said Second position to 
Separate Said pair of Scrolls during Slowing down of 
Said compressor before reverse rotation Occurs, estab 
lishing an unimpeded flow path through Said compres 
SOr means and decreasing reversing torque caused by 
gas loads by reduction of Orbit radius. 

14. A Scroll compressor means including a pair of Scrolls 
One of which being an Orbiting Scroll, a slider block and a 
crankshaft wherein Said Orbiting Scroll has a hub with a bore 
which as an axis and which receives Said Slider block, and 
Said crankshaft has an axis of rotation and a drive pin which 
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is received in a bore in Said slider block, One of said pin and 
Said slider block having a flat Surface normally engaged by 
the Other One of Said pin and Said slider block, Said bore in 
Said slider block being larger than Said pin and generally 
coaxial with said bore in Said hub and Said drive pin acting 
through said slider block to drive said orbiting Scroll during 
normal Operation and Said Orbiting Scroll tending to act 
through Said Slider block to drive said drive pin and crank 
Shafi during reverse Operation and pressure equalization 
through Said compreSSOr means at Shutdown, reverse rota 
tion prevention means comprising: 

Said orbiting Scroll and Said slider block being movable 
with respect to Said drive pin along Said flat Surface 
between a first position in which said orbiting Scroll 
engages the Other One of Said pair of Scrolls during 
normal Operation and a Second position in which Said 
Orbiting Scroll is separated from the Other One of Said 
pair of Scrolls upon Slowing down and any tendency for 
reverse operation and pressure equalization, 
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centrifugal force produced solely by movement of Said 

Orbiting scroll and Said slider block during normal 
Operation tends to keep Said Orbiting Scroll and Said 
Slider block in Said first position, 

wherein Said flat Surface is Oriented at an acute angle to 
a plane defined by Said axis of rotation and an axis of 
rotation of Said drive pin, Said angled flat Surface 
biasing Said orbiting Scroll and Said Slider block along 
Said flat Surface from Said first position to Said Second 
position to Separate Said pair of Scrolls during Slowing 
down of Said compressor before reverse rotation 
Occurs, establishing an unimpeded flow path through 
Said compreSSOr means and decreasing reversing 
torque caused by gas loads by reduction of Orbit radius. 

15. The Scroll compressor means of claim 14, wherein the 
acute angle is between 5 and 30. 

16. The Scroll compressor means of claim 11, wherein the 
acute angle is between 5 and 30. 
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