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REMOTELY OPERATED EQUIPMENT
COUPLER

FIELD OF THE INVENTION

This invention relates generally to equipment couplers
and, more specifically, to equipment couplers used in haz-
ardous operating environments.

BACKGROUND OF THE INVENTION

A large number of chemical handling operations have to
be conducted in sealed areas because the chemicals being
handled are highly toxic. This group of operations includes
processes for handling radioactive materials.

Maintenance on the chemical handling equipment used in
such operations is extremely awkward, because it has to be
performed in the ultra-hazardous sealed area. The mainte-
nance could be greatly simplified, however, if the chemical
handling equipment could be modular in construction, and
could be decoupled and recoupled by remote means. The
ability to decouple individual modules of the chemical
handling equipment would allow the transport of such
modules in need of maintenance to a decontamination area
where the module could be detoxified. After being detoxi-
fied, maintenance on the module could be accomplished
safely and in an ordinary work area. The module could then
be recoupled to the remainder of the chemical handling
equipment, again, preferably, by remotely controlled means.

To accomplish this, there is a need for a remotely con-
trolled equipment coupler capable of being used with chemi-
cal handling equipment.

SUMMARY

The invention satisfies this need. The invention is a
modular apparatus which has at least one fluid stream
conduit or one electrical circuit. The apparatus comprises (a)
a first apparatus component attached to a cradle, the cradle
having at least one cradle support strut, the at least one
cradle support strut comprising a first locking moiety, the
first apparatus component also having at least one conduit
connection or one electrical connection moiety; (b) a second
apparatus component having at least one conduit connection
or electrical connection moiety, each of the at least one
conduit connection or electrical connection moieties of the
second apparatus component being operatively aligned with
one of the at least one conduit connection or electrical
connection moieties of the first apparatus component to form
one or more corresponding pairs of conduit connection or
electrical connection moieties, each corresponding pair of
conduit connection or electrical connection moieties being
(1) connectable to one another by axial thrusting of one
moiety of the corresponding pair of conduit connection or
electrical connection moieties towards the other moiety, and
(ii) disconnectable by axial withdrawal of one moiety in the
corresponding pair of conduit connection or electrical con-
nection moieties away from the other moiety in that corre-
sponding pair of conduit connection or electrical connection
moieties; (c¢) at least one sliding lock shaft attached to the
second apparatus component, the at least one sliding lock
shaft having a cradle seat for accepting and retaining the at
least one cradle support strut, the cradle seat comprising a
second locking moiety capable of engaging the first locking
moiety to firmly secure the at least one cradle support strut
to the cradle seat, the at least one sliding lock shaft being
laterally moveable between (i) a first sliding lock shaft
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position wherein the second locking moiety is engaged with
the first locking moiety so as to firmly secure the at least one
cradle support strut to the cradle seat, and (ii) a second
sliding lock shaft position wherein the second locking
moiety is disengaged from the first locking moiety so that
the at least one support strut is capable of being lifted off of
the cradle seat; (d) coupling means for urging the sliding
lock shaft to the first sliding lock shaft position and for
urging each conduit connection and electrical connection
moiety in the second apparatus component towards a cor-
responding conduit connection or electrical connection moi-
ety in the first apparatus component in such a way that each
conduit connection and electrical connection moiety in the
second apparatus component is operatively coupled to a
corresponding conduit connection or electrical connection
moiety in the first apparatus component; and (e) decoupling
means for urging the sliding lock shaft to the second sliding
lock shaft position and for urging each conduit connection
and electrical connection moiety in the second apparatus
component away from a corresponding conduit connection
or electrical connection moiety in the first apparatus com-
ponent in such a way that each conduit connection and
electrical connection moiety in the second apparatus com-
ponent is effectively decoupled from all conduit connection
and electrical connection moieties in the first apparatus
component, whereby the second apparatus component can
be physically separated from the first apparatus component.

In a typical embodiment, the coupling means is provided
by one or more counterweights which act through rack and
pinion gears to exert sufficient continuous lateral pressure on
the corresponding pairs of connection moieties and on the
sliding lock shafts to maintain the first apparatus component
firmly coupled to the second apparatus component.

DRAWINGS

These features, aspects and advantages of the present
invention will become better understood with regard to the
following description, appended claims and accompanying
figures where:

FIG. 1 is a perspective view of a modular apparatus
having features of the invention;

FIG. 2 is a plan view of the apparatus illustrated in FIG.
1;

FIG. 3 is a side view of the of the apparatus illustrated in
FIG. 1,

FIG. 4 is a perspective view of a framework used with the
apparatus illustrated in FIG. 1;

FIG. 5 is a detail view of fluid conduit coupling compo-
nents useful in the invention;

FIG. 6 is an exploded detail view of electrical coupling
components useful in the invention;

FIG. 7 is a perspective view of specific components of the
apparatus illustrated in FIG. 1, the specific components
being useful in the remote coupling and decoupling of
sections of the apparatus;

FIG. 8 is another perspective view showing the specific
components of the apparatus illustrated in FIG. 7;

FIG. 9 is an exploded view of a bearing useful in the
invention;

FIG. 10 is a side view of the bearing illustrated in FIG. 9.

FIG. 11 is a detailed side view of a locking mechanism
useful in the invention;

FIG. 12 is a cross-sectional view of the locking mecha-
nism illustrated in FIG. 11, taken along line 12-12;



US 7,311,338 B2

3

FIG. 13 is a second perspective view of the apparatus
illustrated in FIG. 1, showing the initial stages of a decou-
pling operation;

FIG. 14 is a second perspective view of the modular
apparatus illustrated in FIG. 13, showing the decoupling
operation in a more advanced stage;

FIG. 15 is a third perspective view of the modular
apparatus illustrated in FIG. 13, showing the decoupling
operation in a still more advanced stage; and

FIG. 16 is a fourth perspective view of the modular
apparatus illustrated in FIG. 13, showing the decoupling
operation in a final stage.

DETAILED DESCRIPTION

The following discussion describes in detail one embodi-
ment of the invention and several variations of that embodi-
ment. This discussion should not be construed, however, as
limiting the invention to those particular embodiments.
Practitioners skilled in the art will recognize numerous other
embodiments as well.

The invention is a modular apparatus 10 typically useable
in the handling of one or more chemical flow streams. The
apparatus 10 has at least one fluid stream conduit 12 or at
least one electrical conductor 14. The apparatus 10 is
constructed in modular form and has a first apparatus
component 16 which is coupled to a second apparatus
component 18. The first apparatus component 16 is decou-
plable and recouplable to the second apparatus component
18 by remotely controlled means.

A typical modular apparatus 10 of the invention is illus-
trated in FIGS. 1-3. In the embodiment illustrated in the
drawings, the first apparatus component 16 comprises a
plurality of chemical handling devices 22, including four
separation columns 24. Instead of, or in addition to, the four
separation columns 24, the first apparatus component 16
could comprise other types of chemical processing and/or
chemical handling devices 22, such as one or more pumps,
heaters, reactors, separators, etc.

Typically, the second apparatus component 18 provides a
support structure for the first apparatus component 16. The
second apparatus component includes a framework 20, as
illustrated in FIG. 4.

Where the apparatus 10 has one or more fluid stream
conduits 12, and where those fluid stream conduits 12 run
between the first apparatus component 16 and the second
apparatus component 18, each fluid stream conduit 12 is
coupled at the juncture of the first apparatus component 16
and the second apparatus component 18 by a fluid stream
conduit coupler 30, comprising a corresponding pair of
cooperating conduit connection moieties 32. Such a fluid
stream conduit coupler 30 is illustrated in FIG. 5. This type
of fluid stream conduit coupler 30 is well-known in the art.

Similarly, where the apparatus 10 has one or more elec-
trical conductors 14 which run between the first apparatus
component 16 and the second apparatus component 18, each
electrical conductor 14 is coupled at the juncture of the first
apparatus component 16 and the second apparatus compo-
nent 18 by an electrical conductor coupler 34, comprising a
corresponding pair of cooperating electrical connection moi-
eties 36. Such an electrical conductor coupler 34 is illus-
trated in detail in FIG. 6. This type of electrical conductor
coupler 34 is well-known in the art. Like the fluid stream
conduit couplers 30, each electrical conductor coupler 34
consists of a corresponding pair of cooperating electrical
connection moieties 36.
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Each corresponding pair of fluid conduit connection moi-
eties 32 or electrical connection moieties 36 are (i) connect-
able to one another by axial thrusting of one moiety in the
corresponding pair of fluid conduit connection moieties 32
or electrical connection moieties 36 towards the other moi-
ety, and (ii) disconnectable by axial withdrawal of one
moiety in the corresponding pair of conduit connection
moieties 32 or electrical connection moieties 36 away from
the other moiety in that corresponding pair of fluid connec-
tion conduit moieties 32 or electrical connection moieties
36.

The first apparatus component 16 further comprises at
least one cradle support strut 38 having a first locking moiety
40. In the embodiment illustrated in the drawings, the first
apparatus component 16 has two cradle support struts 38,
each disposed at a lower corner of the first apparatus
component 16. At least one, and preferably both of the cradle
support struts 38 comprise a first locking moiety 40.

The apparatus 10 also comprises at least one sliding lock
shaft 42 attached to the second apparatus component 18. In
the embodiment illustrated in the drawings, the apparatus 10
comprises a pair of sliding lock shafts 42, disposed in
parallel. The sliding lock shafts 42 and related appurte-
nances are illustrated in detail in FIGS. 7, 8, 11 and 12. Each
sliding lock shaft 42 has one or more cradle seats 44 for
accepting and retaining a cradle support strut 38. In the
embodiment illustrated in the drawings, each sliding lock
shaft 42 comprises a pair of spaced apart cradle seats 44.
Each cradle seat 44 comprises a second locking moiety 46
capable of engaging a first locking moiety 40 at the end of
a cradle support structure 38, in such a way that the cradle
support strut 38 is firmly secured to the cradle seat 44.

Each sliding lock shaft 42 is laterally moveable between
(1) a first sliding lock shaft position wherein the second
locking moiety 46 is engaged with the first locking moiety
40 so as to firmly secure at least one cradle support strut 38
to a cradle seat 44, and (ii) a second sliding lock shaft
position wherein the second locking moiety 46 is disengaged
from the first locking moiety 40, so that the support strut 38
is capable of being lifted off of the cradle seat 44.

The first locking moiety 40 and the second locking moiety
46 are illustrated in detail in FIGS. 11 and 12. As can be seen
in these figures, the first locking moiety 40 can comprise a
beveled shoulder 48 and the second locking moiety 46 can
comprise a corresponding chamfer 50 disposed at substan-
tially the same angle as the beveled shoulder 48. When the
sliding lock shaft 42 is in the first sliding lock shaft position,
the beveled shoulder 48 cooperates with the chamfer 50 to
firmly secure the cradle support strut 38 to the cradle seat 44,
thus preventing the vertical removal of the cradle support
strut 38 from the cradle seat 44. Those of skill in the art will
recognize that a wide variety of alternative locking moiety
configurations can also be used in the invention.

The apparatus 10 further comprises coupling means 52 for
urging the sliding lock shafts 42 to the first sliding lock shaft
position and for urging each fluid conduit connection moiety
32 and each electrical connection moiety 36 in the second
apparatus component 18 towards a corresponding fluid
conduit connection moiety 32 or electrical connection moi-
ety 36 in the first apparatus component 16 in such a way that
each fluid conduit connection 32 and electrical connection
moiety 36 in the second apparatus component 18 is opera-
tively coupled to a corresponding fluid conduit connection
32 or electrical connection moiety 36 in the first apparatus
component 16. Such coupling means 52 can be provided by
a wide variety of mechanical, electrical, hydraulic and
pneumatic equipment.
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In the embodiment illustrated in the drawings, a preferred
coupling means 52 comprises one or more counterweights
54. The counterweights 54 depend from an elongate rotat-
able structure 56 capable of rotating around a rotation axis
58. The counterweights 54 are suspended from a portion of
the elongate rotatable structure 56 which is spaced apart
from the rotation axis 58, so that the lowering of the
counterweights 54 rotates the elongate rotatable structure 56
about the rotation axis 58. In the embodiment illustrated in
the drawings, the elongate rotatable structure 56 comprises
three parallel rods 60 held together in fixed orientation with
respect to one another by four spacers 62. A first rod 60a is
journaled within three bearings 64 and is rotatable within
those bearings 64. The counterweights 54 are suspended
from a second rod 605 spaced apart from the first rod 60a.
As can be seen, the raising of the second rod 605 necessarily
causes the rotation of the elongate rotatable structure 56 in
a direction opposite to the rotation of the elongate rotatable
structure 56 caused by the lowering of the counterweights
54.

The elongate rotatable structure 56 is operatively con-
nected to the sliding lock shafts 42 by racks 66 and pinion
gears 68 in such a way that the rotation of the pinion gears
68 within the racks 66 translates the rotational movement of
the elongate rotatable structure 56 to lateral movement of the
sliding lock shafts 42. The sliding lock shafts 42 are dis-
posed within sliding lock shaft bearings 70 as illustrated in
detail in FIGS. 9 and 10.

The use of the counterweights 54, operating through the
racks 66 and pinion gears 68, are preferred in many appli-
cations because they exert a specific and constant coupling
force which is not subject to failure from most of the
mechanical, electrical, hydraulic and/or pneumatic break-
downs which other coupling means are subject to.

The apparatus 10 further comprises decoupling means 72
for urging the sliding lock shafts 42 to the second sliding
lock shaft position and for urging each fluid conduit con-
nection moiety 32 and electrical connection moiety 36 in the
second apparatus 18 away from a corresponding fluid con-
duit connection moiety 32 or electrical connection moiety 36
in the first component 16, in such a way that each fluid
conduit connection moiety 32 and electrical connection
moiety 36 in the second apparatus component 18 is effec-
tively decoupled from all fluid conduit connection moieties
32 and electrical connection moieties 36 in the first appa-
ratus component 16. Such decoupling means 72 can be
provided by a wide variety of mechanical, electrical, hydrau-
lic and pneumatic devices known in the art.

In the embodiment illustrated in the drawings, the decou-
pling means 72 is merely provided by the second rod 605 on
the elongate rotatable structure 56. By attaching a crane
hook 74 on this second rod 6056 and raising the crane hook
74, the elongate rotatable structure 56 is rotated in such a
way that the sliding lock shafts 42 are moved to the second
locking shaft position.

After the sliding lock shafts 42 are moved to the second
sliding lock shaft position, each of the locking moieties 40
and 46 is disengaged, as are each of the fluid conduit
connection moieties 32 and electrical connection moieties
36. Thus, the second apparatus component 18 can be physi-
cally separated from the first apparatus component 16.

The decoupling of the first apparatus component 16 from
the second apparatus component 18 is illustrated in FIGS.
13-16. FIG. 13 illustrates the first apparatus component 16
firmly coupled to the second apparatus component 18. Each
of the sliding lock shafts 42 is in the first sliding lock shaft
position. The hook 74 of a crane (not shown) has been
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lowered to a position proximate to the elongate rotatable
structure 56. FIG. 14 illustrates how the crane hook 74 has
been attached to the second rod 606 in the elongate rotatable
structure 56 and has rotated the elongate rotatable structure
56 by raising the second rod 605. As the elongate rotatable
structure 56 is rotated, the pinion gears 68 act upon the racks
66 to slide the sliding lock shafts 42 from the first sliding
lock shaft position towards the second sliding lock shaft
position. FIG. 15 illustrates the two apparatus components
16 and 18 in a fully decoupled state. The crane has lifted the
second rod 605 of the elongate rotatable structure 56 to its
highest point. This has caused the racks 66 and pinion gears
68 to slide the sliding lock shafts 42 to the second sliding
lock shaft position. Each of the fluid conduit connection
moieties 32 and electrical connection moieties 36 at the
junction between the first apparatus component 16 and the
second apparatus component 18 have been separated from
each other, and each of the locking moieties 40 and 46 is
disengaged from its counterpart. FIG. 16 illustrates how a
second crane (also not shown) can then be used to lift the
first apparatus component 16 away from the second appa-
ratus component 18 while the sliding lock shafts 42 are held
in the decoupled position.

The recoupling of the first apparatus component 16 to the
second apparatus component 18 can be simply accomplished
by reversing the steps illustrated in FIGS. 13-16.

By operating the cranes remotely, the entirety of the
decoupling and subsequent recoupling operations can be
carried out without workers having to enter the ultra-
hazardous sealed area wherein the apparatus 10 is operated.
The invention thus provides a major advancement in the safe
and efficient operation of equipment carried out in hazardous
operating environments.

Having thus described the invention, it should be apparent
that numerous structural modifications and adaptations may
be resorted to without departing from the scope and fair
meaning of the instant invention as set forth hereinabove and
as described hereinbelow by the claims.

What is claimed is:

1. A modular apparatus having at least one fluid stream
conduit or one electrical circuit, the apparatus comprising:

(a) a first apparatus component attached to a cradle, the
cradle having at least one cradle support strut, the at
least one cradle support strut comprising a first locking
moiety, the first apparatus component also having at
least one conduit connection or one electrical connec-
tion moiety;

(b) a second apparatus component having at least one
conduit connection or electrical connection moiety,
each of the at least one conduit connection or electrical
connection moieties of the second apparatus compo-
nent being operatively aligned with one of the at least
one conduit connection or electrical connection moi-
eties of the first apparatus component to form one or
more corresponding pairs of conduit connection or
electrical connection moieties, each corresponding pair
of conduit connection or electrical connection moieties
being (i) connectable to one another by axial thrusting
of one moiety of the corresponding pair of conduit
connection or electrical connection moieties towards
the other moiety, and (ii) disconnectable by axial with-
drawal of one moiety in the corresponding pair of
conduit connection or electrical connection moieties
away from the other moiety in that corresponding pair
of conduit connection or electrical connection moieties;

(c) at least one sliding lock shaft attached to the second
apparatus component, the at least one sliding lock shaft
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having a cradle seat for accepting and retaining the at
least one cradle support strut, the cradle seat compris-
ing a second locking moiety capable of engaging the
first locking moiety to firmly secure the at least one
cradle support strut to the cradle seat, the at least one
sliding lock shaft being laterally moveable between (i)
a first sliding lock shaft position wherein the second
locking moiety is engaged with the first locking moiety
so as to firmly secure the at least one cradle support
strut to the cradle seat, and (ii) a second sliding lock
shaft position wherein the second locking moiety is
disengaged from the first locking moiety so that the at
least one support strut is capable of being lifted off of
the cradle seat;

(d) coupling means for urging the sliding lock shaft to the
first sliding lock shaft position and for urging each
conduit connection and electrical connection moiety in
the second apparatus component towards a correspond-
ing conduit connection or electrical connection moiety
in the first apparatus component in such a way that each
conduit connection and electrical connection moiety in
the second apparatus component is operatively coupled
to a corresponding conduit connection or electrical
connection moiety in the first apparatus component;
and

(e) decoupling means for urging the sliding lock shaft to
the second sliding lock shaft position and for urging
each conduit connection and electrical connection moi-
ety in the second apparatus component away from a
corresponding conduit connection or electrical connec-
tion moiety in the first apparatus component in such a
way that each conduit connection and electrical con-
nection moiety in the second apparatus component is
effectively decoupled from all conduit connection and
electrical connection moieties in the first apparatus
component, whereby the second apparatus component
can be physically separated from the first apparatus
component.

2. The modular apparatus of claim 1 wherein the at least
one conduit connection or electrical connection moieties
comprises a plurality of conduit connection or electrical
connection moieties.

3. The modular apparatus of claim 1 wherein the coupling
means comprises one or more counterweights.

4. The modular apparatus of claim 1 wherein the first
locking moiety comprises a beveled shoulder and the second
locking moiety comprises a corresponding chamfer disposed
at substantially the same angle as the beveled shoulder so
that, when the sliding lock shaft is in the first sliding lock
shaft position, the beveled shoulder cooperates with the
chamfer to firmly secure the at least one cradle support strut
to the cradle seat.

5. The modular apparatus of claim 1 wherein the cradle
has a plurality of cradle support struts, each having a first
locking moiety, and wherein the at least one sliding lock
shaft comprises a plurality of sliding lock shafts, each
sliding lock shaft having at least one second locking moiety,
the sliding lock shafts being sized and dimensioned so that
(1) when the sliding lock shafts are in the first sliding lock
shaft positions, each of the second locking moieties is
engaged with a first locking moiety, and (ii) when the sliding
lock shafts are in the second sliding lock shaft position, none
of the second locking mechanisms are engaged with a first
locking mechanism.

6. The modular apparatus of claim 1 wherein the cradle
has four cradle support struts, each having a first locking
moiety, and wherein the at least one sliding lock shaft
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comprises two sliding lock shafts, each sliding lock shaft
having a pair of second locking moieties, the sliding lock
shaft being sized and dimensioned so that (i) when the
sliding lock shafts are in the first sliding lock shaft position,
each of the second locking moieties are engaged with a first
locking moiety, and (ii) when the sliding lock shafts are in
the second sliding lock shaft position, none of the second
locking moieties is engaged with a first locking moiety.

7. The modular apparatus of claim 1 wherein the at least
one sliding lock shaft is moved between the first sliding lock
shaft position and the second sliding lock shaft position by
rack and pinion gears.

8. The modular apparatus of claim 7 wherein the coupling
means comprises one or more counterweights and wherein
the pinion gears are rotated in one direction by lowering the
counterweights.

9. A modular apparatus having at least one fluid stream
conduit or one electrical circuit, the apparatus comprising:

(a) a first apparatus component attached to a cradle, the
cradle having a plurality of cradle support struts, the
cradle support struts each comprising a first locking
moiety, the first apparatus component also having at
least one conduit connection or one electrical connec-
tion moiety;

(b) a second apparatus component having at least one
conduit connection or electrical connection moiety,
each of the at least one conduit connection or electrical
connection moieties of the second apparatus compo-
nent being operatively aligned with one of the at least
one conduit connection or electrical connection moi-
eties of the first apparatus component to form one or
more corresponding pairs of conduit connection or
electrical connection moieties, each corresponding pair
of conduit connection or electrical connection moieties
being (i) connectable to one another by axial thrusting
of one moiety in the corresponding pair of conduit
connection or electrical connection moieties towards
the other moiety, and (ii) disconnectable by axial with-
drawal of one conduit connection or electrical connec-
tion moiety in the corresponding pair of conduit con-
nection or electrical connection moieties away from the
other moiety in that pair of corresponding pair of
conduit connection or electrical connection moieties;

(c) at least two sliding lock shafts attached to the second
apparatus component, the at least two sliding lock
shafts each having at least one cradle seat for accepting
and retaining a cradle support strut, each cradle seat
comprising a second locking moiety capable of engag-
ing a first locking moiety to firmly secure a cradle
support strut to the cradle seat, each sliding lock shaft
being laterally moveable between (i) a first sliding lock
shaft position wherein each second locking moiety is
engaged with a first locking moiety so as to firmly
secure each cradle support strut to a cradle seat, and (ii)
a second sliding lock position wherein each second
locking moiety is disengaged from a first locking
moiety so that the support struts are capable of being
lifted off of the cradle seats;

(d) one or more counterweights for urging each sliding
lock shatft to the first sliding lock shaft position and for
urging each conduit connection and electrical connec-
tion moiety in the second apparatus component towards
a corresponding moiety in the first apparatus compo-
nent in such a way that each conduit connection and
electrical connection moiety in the second apparatus
component is operatively coupled to a corresponding
moiety in the first apparatus component, and
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(e) means for urging each sliding lock shaft to the second
sliding lock shaft position and for urging each conduit
connection and electrical connection moiety in the
second apparatus component away from a correspond-
ing moiety in the first apparatus component in such a
way that each conduit connection and electrical con-
nection moiety in the second apparatus component is
effectively decoupled from all conduit connection and
electrical connection moieties in the first apparatus
component, whereby the second apparatus component
can be physically separated from the first apparatus
component.

10. The modular apparatus of claim 9 wherein the at least
one conduit connection or electrical connection moiety
comprises a plurality of conduit connection or electrical
connection moieties.

11. The modular apparatus of claim 9 wherein the first
locking moiety comprises a beveled shoulder and the second
locking moiety comprises a chamfer disposed at substan-
tially the same angle as the beveled shoulder so that, when
the sliding lock shaft is in the first sliding lock shaft position,
the beveled shoulder cooperates with the chamfer to firmly
secure the at least one cradle support strut to the cradle seat.

12. The modular apparatus of claim 9 wherein the cradle
has four cradle support struts, each having a first locking
moiety, and wherein the at least one sliding lock shaft
comprises two sliding lock shafts, each sliding lock shaft
having a pair of second locking moieties, the sliding lock
shaft being sized and dimensioned so that (i) when the
sliding lock shafts are in the first sliding lock shaft position,
each of the second locking moieties are engaged with a first
locking moiety, and (ii) when the sliding lock shafts are in
the second sliding lock shaft position, none of the second
locking moieties is engaged with a first locking moiety.

13. The modular apparatus of claim 9 wherein the at least
two sliding lock shafts are moved between the first sliding
lock shaft position and the second sliding lock shaft position
by rack and pinion gears and wherein the pinion gears are
rotated in one direction by raising or lowering the counter-
weights.

14. A modular apparatus having at least one fluid stream
or one electrical circuit, the apparatus comprising:

(a) a first apparatus component attached to a cradle, the
cradle having four cradle support struts, the cradle
support struts each comprising a first locking moiety,
the first apparatus component also having at least one
conduit connection or electrical connection moiety;

(b) a second apparatus component having at least one
conduit connection or electrical connection moiety,
each of the at least one conduit connection or electrical
connection moieties of the second apparatus compo-
nent being operatively aligned with one of the at least
one conduit connection or electrical connection moi-
eties of the first apparatus component to form one or
more corresponding pairs of conduit connection or
electrical connection moieties, each corresponding pair
of conduit connection or electrical connection moieties
being (i) connectable to one another by axial thrusting
of one moiety in the corresponding pair of conduit
connection or electrical connection moieties towards
the other moiety, and (ii) disconnectable by axial with-
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drawal of one moiety in the corresponding pair of
conduit connection or electrical connection moieties
away from the other moiety in that corresponding pair
of conduit connection or electrical connection moieties;
(c) two sliding lock shafts attached to the second appa-
ratus component, the two sliding lock shafts each
having a pair of cradle seats each for accepting and
retaining a cradle support strut, each cradle seat com-
prising a second locking moiety capable of engaging a
first locking moiety to firmly secure a cradle support
strut to the cradle seat, each sliding lock shaft being
laterally moveable between (i) a first sliding lock shaft
position wherein each second locking moiety is
engaged with a first locking moiety so as to firmly
secure each cradle support strut to a cradle seat, and (ii)
a second sliding shaft lock position wherein each
second locking moiety is disengaged from a first lock-
ing moiety so that the support struts are capable of
being lifted off of the cradle seats;
(d) one or more counterweights for urging each sliding
lock shatft to the first sliding lock shaft position and for
urging each conduit connection and electrical connec-
tion moiety in the second apparatus component towards
a corresponding conduit connection or electrical con-
nection moiety in the first apparatus component in such
a way that each conduit connection and electrical
connection moiety in the second apparatus component
is operatively coupled to a conduit connection or elec-
trical connection moiety in the first apparatus compo-
nent; and
(e) means for urging each sliding lock shaft to the second
sliding lock shaft position and for urging each conduit
connection and electrical connection moiety in the
second apparatus component away from a correspond-
ing conduit connection or electrical connection moiety
in the first apparatus component in such a way that each
conduit connection and electrical connection moiety in
the second apparatus component is effectively
decoupled from all conduit connection and electrical
connection moieties in the first apparatus component,
whereby the second apparatus component can be physi-
cally separated from the first apparatus component;
wherein the sliding lock shafts are moved between the
first sliding lock shaft position and the second sliding
lock shaft position by a gear which is rotated in one
direction by lowering the counterweights; and

wherein the first locking moiety comprises a beveled
shoulder and the second locking moiety comprises a
chamfer disposed at substantially the same angle as
the beveled shoulder so that, when the sliding lock
shaft is in the first sliding lock shaft position, the
beveled shoulder cooperates with the chamfer to
firmly secure the at least one cradle support strut to
the cradle seat.

15. The modular apparatus of claim 14 wherein the at least
one conduit connection or electrical connection moiety
comprises a plurality of conduit connection or electrical
connection moieties.



