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Description

Coupling guard

The invention relates to a coupling guard for covering a cou-
pling device for connecting a first machine to a second ma-
chine, wherein the coupling guard comprises a first guard
unit and a second guard unit, the second guard unit comprises
a first flange as well as a second flange and the first
flange of the second guard unit is connected with a flange of

the first guard unit.

A coupling guard is used to cover a rotating part like a cou-
pling and/or a shaft of a machinery system. On the one hand,
the coupling guard protects the coupling and/or the shaft
from impurities. On the other hand, the coupling guard is in-
stalled for safety reasons, for instance to prevent clothes
to be caught by the coupling/shaft and to be wrapped around
it.

A coupling guard is needed in a machinery system, if a first
machine is connected with a second machine, wherein particu-
larly the machines are rotating machine. In many cases, the
connection between the two machines is realised by means of a
coupling device. The first machine may drive or may be driven

by the second machine.

Commonly, the coupling guard is flange connected with the ma-

chines to cover the coupling/shaft.

Further it is common, that the machines are mounted to a base
structure before installing the coupling guard. Thus, the ax-
ial distance between the machines is fix. The coupling guard
has to be squeezed between the machines, particularly between
their flanges. A sealing is needed between the flanges. For
example, paper gaskets may be used as a sealing between the
flanges. The coupling guard together with the paper gaskets

may be squeezed between the machines, wherein the paper gas-
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kets and/or the face sides of the flanges can get damaged
easily. Since the paper gaskets get compressed during the
mounting, axial length compensation has to be made.

In the context of the invention disclosed a flange connection
is a fixed connection, meaning if two flanges are connected
to each other, then a flange connection is formed. A flange
connection in the contect of the invention is a defined,
fixed and detachable connection. This view is in accordance
with e. g. https://de.wikipedia.org/wiki/Flansch or in “Dub-
bel, Taschenbuch flir den Maschinenbau, 18. Auflage, Springer
Verlag, 1995, pages K8-K11” (the latter is enclosed). As it
can be seen in both sources, flanges are normally connected
to each other by means of bolts and nuts. So called ‘Quick
Flanges’, ‘Klein Flanges’ and ‘ISO-K flanges’, are connected
to each other by clamps and are preferably used in vacuum
technology. These also rank among flanges (see Wikipedia,
section “Flanscharten”). On the other hand, a welded connec-

tion is not considered a flange connection (see Dubbel, K11).

From US 2 220 068 A a protecting device for automatic multi-
ple spindle machines is known.

JP 2014 074456 A discloses a coupling guard comprising two
units, which are arranged telescopically over each other,

wherein the length of the coupling guard is adjustable.

Commonly, the distance between the rotating equipment modules
is kept as small as possible. Following, the space for mount-
ing the coupling guard and/or the space for service processes

1s limited.

An objective of the invention is to provide a coupling device

with an enhanced design.

This object is accomplished by means of the coupling guard of
the type mentioned in the introduction, wherein, according to
the invention, the flange of the first guard unit and the
first flange of the second guard unit are in contact with

each other at their respective rear side.
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The rear side of the respective flange may be understood as
the side opposite to the face side of the flange. In the
meaning of this invention, the face side of the flange of an
element may be that side of the flange, which point away from
the centre of the element. Thus, the rear side of the flange
of an element may be that side of the flange, which points

towards the centre of the element.

The invention is based on the idea that mounting of a cou-
pling guard will be easy, if the coupling guard has not to be
squeezed between the two machines for being fixed. Therefore,
the second guard unit of the described coupling guard can be
mounted partially on top of the first guard unit. Further,
the second guard unit now can slide in axial direction on top

of the first guard unit.

The coupling guard may be shaped axially symmetrically or at
least basically axially symmetrically. The terms “axial” and
“radial” may be understood with respect to a symmetry axis of
the coupling guard according to their usual meaning. Further,
the first guard unit may be arranged coaxially with respect

to the second guard unit.

Since the coupling guard/the guard unit(s) has/have not to be
squeezed between the two machines, mounting/installing of the
coupling guard may be easier and/or guicker. Due to easier
and/or quicker mounting of the coupling guard, service proc-

esses will be easier and/or guicker.

A further advantage of the design of the coupling guard is,
that damage of the flanges (of the coupling guard as well as

of the machines) may be prevented.

Expediently, the flange of the first guard unit extends ra-
dially outwards. Further, it is preferred that the first

flange of the second guard unit extends radially inwards.
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The second guard unit may surround the first guard unit in
sections. Moreover, it is expedient, if the second guard unit

surrounds the flange of the first guard unit.

Advantageously, a sealing is placed between the flange of the
first guard unit and the first flange of the second guard
unit. For example, the sealing may be a gasket, particularly
a paper gasket. Also other gaskets are possible, like a

flange gasket, an O-Ring or similar.

Moreover, by the design of the coupling guard, damage of the
sealing may be prevented. Another advantage is, that no axial
length compensation has to be taken into account, because,
even if the sealing is compressed, changes in thickness of
the sealing counterbalances themselves within the described

design.

Preferably, the sealing is a fluid sealant. Thus, less parts
are necessary to mount. A further advantage of the fluid
sealant is, that it can be used universally for every flange
size and/or flange shape. Thus, no specific gaskets has to be
ordered and/or hold in stock. For example the fluid sealant
may comprise polyester urethane and/or silicone. Other fluid

sealants may be possible as well.

It is advantageous, if the first guard unit is connectable
with the first machine. Particularly, the first guard unit

may be flange connectable with the first machine.

Further, it is preferred, that the second flange of the sec-
ond guard unit is connectable with the second machine, par-
ticularly with a flange of the second machine. The second

flange of the second guard unit may be connectable with the

flange of the second machine at their respective face sides.

In a preferred embodiment of the invention, at least one of
the guard units is formed cylindrical. Particularly each

guard unit may be formed cylindrical.
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Advantageously, at least one of the guard units comprises two
half shells. Particularly each guard unit respectively may
comprise two half shells. The two half shells of one guard
unit may be connected to another, for instance by means of
bolts. For mounting/installing of the respective guard unit,
the respective half shells may be placed and/or replaced
separately, particularly from opposite directions. In this
way, mounting/installing and/or dismounting of the coupling

guard may be easy.

Furthermore, the invention relates to a machinery system com-

prising a guard device according to the previous description.

Expediently, the machinery system comprises a first machine.
Further, the machinery system may comprise a second machine.
Moreover, the machinery system may exhibit a coupling device.
Preferentially, the coupling device connects the first ma-

chine to the second machine, particularly mechanically.

For instance, both machines may be rotating machines. Further
it is advantageous, if the coupling device connects a shaft

of the first machine to a shaft of the second machine.

The first machine may, for instance, be a (power) turbine or
a series of interconnected turbines. The second machine may,

for instance, be a compressor.

It is advantageous, that the first guard unit is connected
with the first machine. Particularly, the first guard unit
may be flange connected with the first machine. A sealing may
be placed between the connecting flanges of the first guard

unit and the first machine.

Further, it is preferred, that the second flange of the sec-
ond guard unit is connected with the second machine, particu-
larly with a flange of the second machine. The second flange

of the second guard unit may be connected with the flange of
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the second machine at their respective face sides. A sealant
may be placed between the second flange of the second guard
unit and the flange of the second machine. The sealant can be
a gasket. Preferably, the sealant is a fluid sealant, par-

ticularly similar to the above mentioned fluid sealant.

For installing/mounting the coupling guard, the first guard
unit may be connected with the first machine, for instance by
means of bolts. Further, the second guard unit may be placed
on top of the first guard unit, particularly in that way,
that the first flange of the second guard unit is directed to
the first machine and the second flange of the second guard
unit is directed to the second machine. Further, the second
guard unit may be shifted axially, until the second flange of
the second guard unit is in contact with the second machine.
Then, the second flange of the second guard unit may be con-
nected with the second machine, for instance by means of
bolts.

Even if terms are used in the singular or in a specific nu-
meral form, the scope of the invention should not be re-

stricted to the singular or the specific numeral form. Where

W ”

applicable the indefinite article “a” can be regarded as “at

least one”.

The previously given description of advantageous embodiments
of the invention contains numerous features which are par-
tially combined with one another in the dependent claims. Ex-
pediently, these features can also be considered individually
and be combined with one another into further suitable combi-
nations. More particularly, these features may be combined
with the coupling guard and the method according to the re-
spective independent claim individually as well as in any

suitable combination.

The above-described characteristics, features and advantages
of the invention and the manner in which they are achieved

can be understood more clearly in connection with the follow-
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ing description of exemplary embodiment which will be ex-
plained with reference to the drawings. The exemplary embodi-
ment is intended to illustrate the invention, but is not sup-
posed to restrict the scope of the invention to combinations
of features given therein, neither with regard to functional
features. Furthermore, suitable features of the exemplary em-
bodiment can also be explicitly considered in isolation, be
removed from the exemplary embodiment, and/or be combined

with any of the appended claims.

In the drawings display:

FIG 1 a schematic overview of two machines, which are con-

nected by a coupling guard;

FIG 2 a schematic overview of the mounting of the coupling
guard of FIG 1;

FIG 1 shows schematically a machinery system 2. The machinery
system 2 comprises a first machine 4 and a second machine 6,
both of which are rotating machines. In the present case, the
first machine 4 is a turbine and the second machine 6 is a

compressor.

Moreover, the machinery system 2 exhibits a coupling guard 8.
Further, the machinery system 2 comprises a coupling device
10, which connects the first machine 4 to the second machine
6. Particularly, the coupling device 10 connects a shaft 12

of the first machine 4 to a shaft 14 of the second machine 6.

The coupling guard 8 covers both shafts 12, 14 as well as the
coupling device 10. Further, the coupling guard 8 as well as
relevant flanges of the machines 4, 6 are shown in section-

ing.

The coupling guard 8 comprises a first guard unit 16 that is
connected to the first machine 4. In the shown embodiment,

the first guard unit 16 is flange connected to the first ma-
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chine 4 by means of bolts and nuts. Principally, the first
guard unit 16 could also be connected otherwise with the
first machine 4, for instance the first guard unit 16 could
be welded to the first machine 4.

Further, the coupling guard 8 comprises a second guard unit
18 that is connected to the second machine 6, particularly by

means of bolts and nuts and/or threads.

The coupling guard 8 is formed axial symmetrical, particu-
larly cylindrical. Thus, each guard unit 16, 18 is formed ax-

ial symmetrical, particularly cylindrical.

The second guard unit 18 comprises a first flange 20 as well
as a second flange 22. The first flange 20 of the second
guard unit 18 extends radially inwards and is connected with
a flange 24 of the first guard unit 16, wherein the flange 24
of the first guard unit 16 extends radially outwards. Thus,
both guard units 16, 18 of the coupling guard 8 are connected

to each another.

In particular, the flange 24 of the first guard unit 16 and
the first flange 20 of the second guard unit 18 are in con-

tact with each other at their respective rear side 26.

The rear side 26 of the respective flange 20, 24 may be un-
derstood as the side opposite to the face side 28 of the
flange 20, 24. In the meaning of this invention, the face
side 28 of the flange 20, 24 of an element 18, 16 may be that
side of the flange 20, 24, which point away from the centre
of the element 18, 16. Thus, the rear side 26 of the flange
20, 24 of an element 18, 16 may be that side of the flange
20, 24, which points towards the centre of the element 18,
16.

Further, the second guard unit 18 surrounds the first guard
unit 16 in sections. Particularly, the second guard unit 18

surrounds the flange 24 of the first guard unit 16.
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A fluid sealant 30 (see FIG 2) is placed between the flange

24 of the first guard unit 16 and the first flange 20 of the
second guard unit 18. Also the flange connection between the
first guard unit 16 and the first machine 4 comprises a fluid

sealant (not shown).

The second flange 22 of the second guard unit 18 is connected
with a flange 32 of the second machine 6 at their respective
face sides 28. A fluid sealant 30 (see FIG 2) is placed be-
tween the second flange 22 of the second guard unit 18 and

the flange 32 of the second machine 6.

Each guard unit 16, 18 exhibits two half shells 34. The re-
spective two half shells 34 of each guard unit 16, 18 may be
connected to another, for instance by means of bolts. For
mounting/installing of the respective guard unit, the shells
may be placed and/or replaced separately, particularly from
opposite directions (see FIG 2). In this way, mount-
ing/installing and/or dismounting of the coupling guard 8

will be easy.

FIG 2 shows schematically one step of the mounting of the

coupling guard 8 of FIG 1.

For installing/mounting the coupling guard 8, the two half
shells 34 of the first guard unit 16 are placed separately
from opposite directions (with regard of the drawing from top
and from bottom). Each half shell 34 of the first guard unit
16 may have a rim for being connected with the other half

shell 34 of the first guard unit 16. A sealant, particularly
a fluid sealant, may be placed at the rim of one of the half
shells 34 of the first guard unit 16. The two half shells 34
of the first guard unit 16 are connected to each other by

means of bolts.

The first guard unit 16 comprises the flange 24, which points

toward the second machine 6, and another flange 25, which
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points towards the first machine 4. A sealant, particularly a
fluid sealant, may be placed at the face side 26 of the other
flange 25 of the first guard unit 16. Further, the first
guard unit 16 is flange connected to the first machine 4 by
means of bolts and nuts. In other words, the other flange 25
of the first guard unit 16 may be connected with a flange 36

of the first machine 4 by means of bolts and nuts.

Then, the second guard unit 18 is placed on top of the first
guard unit 16 in that way, that the second guard unit 18 sur-
rounds the first guard unit 16 in sections. Particularly, the
second guard unit 18 is placed on top of the first guard unit
16 in that way, that the first flange 20 of the second guard
unit 18 points towards the first machine 4 and the second
flange 22 of the second guard unit 18 points towards the sec-
ond machine 6. Therefore, the two half shells 34 of the sec-
ond guard unit 18 are placed separately from opposite direc-
tions (with regard to FIG 2 from top and from bottom as indi-
cated by vertical arrows in the drawing). Each half shell 34
of the second guard unit 18 may have a rim for being con-
nected with the other half shell 34 of the second guard unit
18. A sealant, particularly a fluid sealant, may be placed at
the rim of one of the half shells 34 of the second guard unit
18.

The two half shells 34 of the second guard unit 18 are con-

nected to each other by means of bolts.

A fluid sealant 30 is placed at the rear side 26 of the first
flange 20 of the second guard unit 18. Moreover, a fluid
sealant 30 is placed at the face side 28 of the second flange
22 of the second guard unit 18. Alternatively and/or addi-
tionally, a fluid sealant can be placed at the rear side 26
of the flange 24 of the first guard unit 16, which flange 24
points towards the second machine 6, and/or a fluid sealant
can be placed at the face side 28 of the flange 32 of the

second machine 6.
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Further, the second guard unit 18 is shifted axially (as in-
dicated by horizontal arrows in the drawing), until flange 24
of the first guard unit 16 is in contact with the first
flange 20 of the second guard unit 18 and the second flange
22 of the second guard unit 18 is in contact with the second
machine 6. Thus, a fluid sealant 30 is situated between the
flange 24 of the first guard unit 16 and the first flange 20
of the second guard unit 18. Moreover, a fluid sealant 30 is
situated between the face side 28 of the second flange 22 of
the second guard unit 18 and the flange 32 of the second ma-

chine 6.

The flange 24 of the first guard unit 16 is connected with
the first flange 20 of the second guard unit 18, particularly
by means of bolts and nuts. More in detail, the rear side 26
of the flange 24 of the first guard unit 16 is connected with
the rear side 26 of the first flange 20 of the second guard
unit 18.

Further, the second flange 22 of the second guard unit 18 is
connected with the second machine 6, particularly with the

flange 32 of the second machine 6, by means of bolts.

Principally, it would be possible to use gaskets like paper
gaskets as a sealant. With the described design, no axial
length compensation has to be taken into account, even if the
sealing is compressed, because changes in thickness of the

sealing counterbalance themselves within this design.
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Patent claims

1. Coupling guard (8) for covering a coupling device (10) for

10

15

20

25

30

35

connecting a first machine (4) to a second machine (6),
wherein the coupling guard (8) comprises a first guard unit
(16) and a second guard unit (18), the second guard unit
(18) comprises a first flange (20) as well as a second
flange (22) and the first flange (20) of the second guard
unit (18) is connected with a flange (24) of the first
guard unit (16),

characterised in that

the flange (24) of the first guard unit (16) and the first
flange (20) of the second guard unit (18) are in contact

with each other at their respective rear side (26).

Coupling guard (8) according to claim 1,

characterised in that the flange (24) of the first guard
unit (l16) extends radially outwards and the first flange
(20) of the second guard unit (18) extends radially in-

wards.

Coupling guard (8) according to claim 1 or 2,
characterised in that the second guard unit (18) surrounds
the flange (24) of the first guard unit (106).

Coupling guard (8) according to any of the preceding
claims,

characterised in that a fluid sealant (30) is placed be-
tween the flange (24) of the first guard unit (16) and the
first flange (20) of the second guard unit (18).

Coupling guard (8) according to any of the preceding
claims,

characterised in that the first guard unit (16) is connect-
able, particularly flange connectable, with the first ma-
chine (4).
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6. Coupling guard (8) according to any of the preceding
claims,
characterised in that the second flange (22) of the second
guard unit (18) is connectable with a flange (32) of the

second machine (6) at their respective face sides (28).

7. Coupling guard (8) according to any of the preceding
claims,
characterised in that at least one of the guard units (16,
18), particularly each guard unit (16, 18), is formed cy-

lindrical.

8. Coupling guard (8) according to any of the preceding
claims,
characterised in that at least one of the guard units (16,
18), particularly each guard unit (16, 18) respectively,
comprises two half shells (34).

9. Machinery system (2) comprising a coupling guard (8) ac-
cording to any of the preceding claims,
a first machine (4), a second machine (6) and a coupling
device (10), wherein the coupling device (10) connects the

first machine (4) to the second machine (6).

10. Machinery system (2) according to claim 9,
characterised in that both machines (4, 6) are rotating ma-
chines, wherein the coupling device (10) connects a shaft
(12) of the first machine (4) to a shaft (14) of the second

machine (16).

11. Machinery system (2) according to claim 9 or 10,
characterised in that the first machine (4) is a turbine

and the second machine (6) is a compressor.
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12. Machinery system (2) according to any of the claims 9 to
11,
characterised in that the first guard unit (16) is con-
nected, particularly flange connected, with the first ma-
chine (4) and
the second flange (22) of the second guard unit (18) is
connected with a flange (32) of the second machine (6) at

their respective face sides (28).
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