
2271620 PIPE COUPLING APPARATUS BACKGROUND OF THE INVENTION 1. FIELD OF THE
INVENTION 5           This  invention  relates  to  pipe  coupling
apparatus, and more particularly to a pipe coupling apparatus having a
coupling case for surrounding an outer periphery of an existing pipe in a
sealed state, the coupling case defining a pipe coupling opening for 10
coupling a new pipe, and an executing opening formed in the coupling case
for cutting a branching opening in the existing pipe. A sealing device is
mounted on the coupling case for sealing the executing opening. The
branching opening is cut while a fluid is 15     prevented from flowing out
of the executing opening. 2. DESCRIPTION OF THE PRIOR ART The above pipe
coupling apparatus allows the new pipe to be connected to the existing pipe
through the coupling case without requiring a separate operation 20     to
stop the fluid flowing through the existing pipe. The existing pipe and new
pipe may be connected to be in intercommunicating  condition  by attaching
the coupling case to the existing pipe, coupling the new pipe to the
coupling opening of the coupling case. 25     cutting the branching opening
in the existing pipe.    



and sealing the executing opening with the sealing device. It is necessary
to carry out the operation in the sequence that, after attaching the
coupling case to the existing pipe, the new pipe is connected to the 5
coupling opening and laid along a predetermined course, and thereafter the
branching opening is cut in the existing pipe. After the existing pipe and
new pipe are connected through the coupling case, a fluid line may 10
be switched, without stopping the fluid flow as noted above, to cause the
fluid to flow from one of passages defined by the existing pipe and
communicating with the branching opening to the new pipe. The portion of
the existing pipe defining the other passage may be 15     removed.   In
this case, the portion of the existing pipe to be put out of service must
be cut and removed after shutting the other passage with a valve introduced
into the coupling case through the executing opening and into the existing
pipe through 20     the branching opening. According to the prior art noted
above,  the existing pipe and new pipe are connected through the coupling
case without stopping the fluid flow.   The fluid line may be switched,
again without stopping the 25     fluid flow, to cause the fluid to flow
from one of the -2-   



passages  defined  by  the  existing   pipe  and communicating with the
branching opening to the new pipe.   The portion of the existing pipe
defining the other passage may be removed.   For this purpose, the 5
new pipe is laid in place after completing attachment of the coupling case
to the existing pipe. After the new pipe is laid in place, the branching
opening is cut in the existing pipe, and the valve is introduced into the
coupling case through the executing opening. 10     Next,  the other
passage defined  by the pipe  and communicating with the coupling opening
is shut with the valve, and the portion of the pipe to be put out of
service is cut and removed. Such a process is incapable of consecutively
and efficiently carrying 15     out the operations relating to the coupling
case to attach the coupling case to the existing pipe, to cut the branching
opening in the existing pipe, and to introduce the valve into the coupling
case through the executing opening, as well as the pipe installing 20
operation relating to the new pipe and existing pipe. SUMMARY OF THE
INVENTION The present invention has been made having regard to the state of
the art noted above, and its object is 25     to provide a pipe coupling
apparatus with an improved -3-   



mechanism for shutting a fluid passage between an existing pipe and a
coupling opening of a coupling case, to allow the operations relating to
the coupling case and the pipe installing operation relating to the new
pipe and existing pipe to be carried out consecutively and efficiently when
connecting the existing pipe and new pipe without requiring a separate
operation to stop the fluid flow,  and switching the fluid line to extend
through one of the passages  defined  by  the  existing  pipe  and
communicating with the branching opening to the new pipe. The above object
is fulfilled, according to the present invention, by a pipe coupling
apparatus as set out in the outset hereof, in which the coupling case
houses a first valve movable along an inner peripheral wall of said
coupling case and operable from outside the coupling case to open and close
the pipe coupling opening, and a second valve also operable from outside
the coupling case to move into the existing pipe through the branching
opening for closing one of. passages defined by the existing pipe and
communicating with the branching opening. The above construction provides
the following functions and effects. The coupling case is attached to the
existing -4 - 



pipe first, and the pipe coupling opening is sealed with a stop-up plate or
the like attached from outside the coupling case.  Then, the branching
opening is formed in the existing pipe. 5           Next, the first and
second valves are introduced into the coupling case.  The first valve is
operated from outside the coupling case to close the pipe coupling opening.
Thereafter the stop-up plate or the like is removed from the pipe coupling
opening. 10          At least the first valve may be mounted in the
coupling case prior to attachment to the existing pipe, in a way not to
interfere with the operation to form the branching opening in the existing
pipe. The existing pipe is cut to form the branching opening, 15     with
the pipe coupling opening closed by the first valve. Next, the new pipe is
connected to the coupling opening and laid in place along a predetermined
course.  The first valve is operated from outside the 20     coupling case
to move away from the pipe coupling opening.   The second valve in the
coupling case is operated from outside to close one of the passages defined
by the existing pipe and communicating with the branching opening.   The
portion of the existing 25     pipe to be put out of service is cut off and
removed. 



-5-    Thus, according to the present invention, the existing pipe and new
pipe may be connected through the coupling case without requiring a
separate operation to stop the fluid flow.  The fluid line may 5      be
switched to cause the fluid to flow from one of the passages through the
existing pipe communicating with the branching opening to the new pipe.
This process is carried out consecutively and efficiently, including the
operations relating to the coupling case 10     to attach the coupling case
to the existing pipe, to cut the branching opening in the existing pipe,
and to close the other passage defined by the existing pipe and
communicating with the branching opening, as well as the pipe installing
operation relating to the new 15     pipe and existing pipe. This apparatus
has the first and second valves which may be introduced into the coupling
case through the executing opening.   The coupling case, before having
these valves introduced thereinto, may be used 20     in cutting the
branching opening in the existing pipe. Thus, the coupling case may be
formed compact, without a mutual interference between the cutting device
and valves. The first valve may be adapted movable along an 



25     inner peripheral wall of the coupling case to close -6-    the pipe
coupling opening communicating with the coupling case, and a pressing
mechanism may be provided between the first valve and the coupling case.
This pressing mechanism is operable, with 5      movement of the first
valve to a position to close the pipe coupling opening, to press the first
valve against the inner peripheral wall of the coupling case.   The first
valve is pressed hard against the inner peripheral wall of the coupling
case to close 10    the pipe coupling opening reliably. The foregoing and
other objects, features and advantages of the invention will be apparent
from the following more particular description of preferred embodiments of
the invention, as illustrated in the 15     accompanying drawings. BRIEF
DESCRIPTION OF THE DRAWINGS Fig.  1 is a.sectional side view of a pipe
coupling apparatus according to the present invention, 20          Fig. 2
is a plan view, partly in section, of a principal portion of the apparatus,
Fig. 3 is a plan view of the principal portion, Fig. 4 (a) is a sectional
plan view of the principal portion, 



25          Fig. 4 (b) is a side view of the principal -7-    portion,
Figs. 5 through 9 are schematic sectional views showing an operating
sequence, Fig. 10 is a schematic plan view showing how 5      pipes are
installed, Fig. 11 is a sectional side view of a principal portion of
another embodiment of the invention, Fig. 12 is a plan view of the
principal portion of Fig. 11 showing a first valve, 10          Fig. 13 is
a plan view of the principal portion of Fig. 11 showing a second valve, and
Figs. 14 (a), (b) and (c) are schematic sectional side views of a further
embodiment. 15     DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS A pipe
coupling apparatus according to the present invention will be described in
detail hereinafter with-reference to the drawings. Referring to Fig. 10, an
existing water pipe A is 20     laid underground, and a new water pipe B is
to be connected to the existing water pipe A to extend between two
positions thereof, without requiring a separate operation to stop water
flowing through the existing water pipe A.   The existing  water pipe 



25     portion Al between the positions of connection is to    be put out
of service. Water will then flow from the existing water pipe A to the new
water pipe B, and back to the existing water pipe A.   This passage
switching operation is carried out by using pipe 5      coupling apparatus
C. As shown in Fig. 1, each pipe coupling apparatus C includes a coupling
case 1 for surrounding a periphery of the existing water pipe A.  The
coupling case 1 defines a pipe coupling opening 2 for coupling 10     the
new water pipe B, an executing opening 4 for use in cutting a branching
opening 3 in the existing water pipe A, and a lid 5 acting as a sealing
device to seal the executing opening 4. The coupling case 1 houses a first
valve 6 switchable between a position to allow 15     the water to flow out
of the coupling opening 2 and a position to stop the water flowing out of
the coupling opening 2.   The coupling case 1 further houses a second valve
8 movable into the existing water pipe A through the branching opening 3 to
shut one of water 20     passages defined by the existing water pipe A and
communicating with the branching opening 3. The coupling case 1 is divided
into two split case portions la and lb radially fixable to the outer
periphery of the existing water pipe A in watertight 



25     condition.  One of the split case portions la includes -9-    a
cylindrical executing case 9 defining the executing opening 4. This
executing case 9 communicates with a cylindrical member 10 extending
radially thereof and at right angles thereto.   The cylindrical member 10 5
defines the pipe coupling opening 2. As shown in Fig. 2, the first valve 6
has the shape of a hollow cylinder segment extending along an inner
peripheral wall of the executing case 9.  The first valve 6 is bolted
through a fan-shaped 10     connecting plate 12 to a tubular valve stem 11
supported by the lid 5. By operating a control handle 13 fitted on a
non-circular section at an upper end of the valve stem 11, the first valve
6 is movable along the inner peripheral wall of the executing case 9. 15
Thus, the first valve 6 is switchable between the position to allow the
water to flow out of the coupling opening 2 and the position to stop the
water flowing out of the coupling opening 2. In the former, the first valve
6 closes, through a packing P, an 20     opening 14 formed in the inner
peripheral wall of the executing case 9 and communicating with the
cylindrical member 10. As shown in Figs. 4 (a) and (b), a pressing 



mechanism D is provided between the first valve 6 and 25     executing case
9.  The pressing mechanism D presses -10-    the first valve 6 against the
inner peripheral wall of the executing case 9 when the first valve 6 is
moved to the position to close the opening 14 formed in the inner
peripheral wall of the executing case 9. 5           The pressing mechanism
D includes a wedge 37 formed at a lower end of the first valve 6, and a
guide 38 fixed to the inner peripheral wall of the executing case 9 to
extend in a circumferential direction thereof.  The guide 38 is tapered in
an 10     arcuate form toward a distal end thereof.   As the first valve 6
is moved toward the position to close the opening 14, a forward end of the
wedge 37 enters a space 39 between the guide 38 and the inner peripheral
wall of the executing case 9. Then, the wedge 37 15     contacts the guide
38 to be pushed toward the inner peripheral wall of the executing case 9,
thereby pushing the first valve 6 toward the inner peripheral wall of the
executing case 9. As a result, the first valve 6 is set to the position to
close the opening 20     14, with the packing P placed in pressure contact
with the inner peripheral wall of the executing case 9. The second valve 8
is meshed with a screw shaft 



15 rotatably fitted inside the valve stem 11 of the first valve 6. As shown
in Fig. 3, the second valve 8 25    has an engaging piece 16 formed
integral with one side    thereof for engaging a guide groove 17 formed in
the inner peripheral wall of the executing case 9 to prevent rotation of
the second valve 8.   The screw shaft 15 has a flange 18 securely fitted in
a flange 5      seat 19 bolted along with the connecting plate 12 to the
valve stem 11. The screw shaft 15 is rotatable by operating a control
handle 20 fitted on a non-circular section at an upper end of the screw
shaft 15.  With rotation of the screw shaft 15, the second valve 8 is 10
vertically movable along the guide groove 17. Next, a water passage
switching process using the above pipe coupling apparatus C will be
described next.   After this process, water will flow from the existing
water pipe A to the new water pipe B, and 15     back to the existing water
pipe A. (1) The coupling case 1 is fixed peripherally of each of the two
positions of the existing water pipe A having in between a passage 7 to be
put out of service.  A sluice valve 21 is fixed to the executing 20
opening 4, and the pipe coupling opening 2 is sealed. with a stop-up plate
2.   A drill case 26 housing a hole saw 25 connected to a drive shaft 24 of
a drive 



device 23 is connected to the sluice valve 21.  Then, the branching opening
3 is cut through a peripheral 25    wall of the existiing water pipe A.
-12-    (2) The hole saw 25 is raised into the drill case 26 along with a
cut-out piece off the branching opening 3.  The sluice valve 21 is closed.
The drill case 26 is removed and, as shown in Fig. 6, a lid 5
attaching case 27 housing the lid 5 carrying the first valve 6 and second
valve 8 is connected to the sluice valve 21. The sluice valve 21 is then
opened, and the lid 5 is moved toward the executing case 9. The lid 5 is
bolted to a flange 30 around the executing opening 10    4, with the
engaging piece 16 fitted in the guide groove 17, as shown in Figs. 1 and 3.
(3) Next, as shown in Fig. 7, the first valve 6 is switched to the position
to stop the water flowing out of the pipe coupling opening 2. The stop-up
plate 15     22 is removed from the coupling opening 2, and the new water
pipe B is connected to the coupling opening 2. (4) As shown in Fig. 8, the
first valve 6 is switched to the position to allow the water to flow out of
the coupling opening 2.  Thereafter, the screw 20     shaft 15 is rotated
to lower the second valve 8 along the guide groove 17.  The second valve 8
is moved 



through the branching opening 3 into the existing water pipe A to close the
passage 7 in the existing water pipe A to be put out of service. 25
(5) As shown in Fig.  9,  the portion of the -13-    existing water pipe A
closed by the second valve 8 is cut off, and the cut end is closed with a
cap 29. The screw shaft 15 is rotated in the opposite direction to raise
the second valve 8 along the guide groove 17. 5      The second valve 8 is
raised into and fixed in place within a storage space 40 extending between
an interior space of the lid 5 and an upper interior space of the executing
case 9. The second valve 8 in this position applies little or no resistance
to the 10     water flowing from the executing case 9 through the opening
14 into the cylindrical member 10.   This completes the passage switching
process. After the switching process, the lid 5 may be replaced with a
different lid (not shown) having no 15     first valve 6 or second valve 8.
However, it will be convenient to leave the first valve 6 and second valve
8 as they are to be used again at a later date when the passage through the
new water pipe B is put out of use and the original passage is reinstated.
20          Fig. 11 shows a lid 5 having a first valve 6 and 



a second valve 8 in another embodiment. As also shown in Fig. 12, the first
valve 6 is attached to a circular connecting plate 12 penetrated by a screw
shaft 15.   The connecting plate 12 defines a large 25     gear 31 meshed
with a small gear 32 supported by the -14-    lid 5.  The connecting plate
12 is placed between an inner surface of the lid 5 and the second valve 8.
The connecting plate 12 has an outer periphery thereof fitted in a
peripheral groove 33 defined between the 5      inner surface of the lid 5
and a shoulder formed on an inner peripheral edge of the flange 30 around
the executing opening 4, thereby to prevent vertical movement of the first
valve 6. The small gear 32 is rotatable by operating a 10     control
handle 13 connected to a gear rotating shaft 34. This operation switches
the first valve 6 between a position to close the opening 14 in the
coupling case 1 communicating with the cylindrical member 10 to stop the
water flowing out of the coupling opening 2, 15     and a position away
from the opening 14 to allow the water to flow out of the coupling opening
2. As also shown in Fig. 13, the second valve 8 has an engaging piece 16
resting on an arcuate shoulder 35 formed on the inner peripheral  edge of
the flange 30 



20     around the executing opening 4 after the lid 5 is bolted to the
flange 30. When the screw shaft 15 is rotated counterclockwise, the second
valve 8 is rotated together whereby the engaging piece 16 moves into
contact with an inlet wall of a guide groove 17 25     formed at a terminal
end of the shoulder 35.  With the -15-    second valve 8 thereby stopped
rotating, a further counterclockwise rotation of the screw shaft 15 causes
the second valve 8 to move downward along the guide groove 17, with the
engaging piece 16 fitted in the 5      guide groove 17 as shown in a
two-dot-and-dash line in Fig. 13. Other details of this embodiment are the
same as in the embodiment shown in Fig. 1. Figs. 14 (a), (b) and (c) show a
further 10     embodiment in which the second valve 8 performs the function
of the first valve also. The screw shaft 15 is rotated in one direction
after the branching opening 3 is cut radially of the existing water pipe A.
Then, as shown in Fig. 14 (a), the second valve 8 15     is moved downward
along the guide groove 17 to a position to close the opening 14 in the
coupling case 1 communicating with the cylindrical member 10 to stop the
water flowing out of the coupling opening 2. With 



a further rotation of the screw shaft 15, as shown in 20     Fig. 14 (b),
the second valve 8 moves away from the opening 14 to allow the water to
flow out of the coupling opening 2.  Subsequently, the second valve 8
enters the existing water pipe A through the branching opening 3 to close
the passage 7 in the existing water 25     pipe A to be put out of service.
-16-    The existing water pipe portion Al closed by the second valve 8 is
cut off, and the cut end is closed with a cap 23.  With a further rotation
of the screw shaft 15, as shown in Fig. 14 (c), the second valve 8 5
moves into and rests in a space 36 defined in the bottom of the coupling
case 1. Other details of this embodiment are the same as in the embodiment
shown in Fig. 1. The foregoing embodiments may be modified as 10
follows: (1) The pipe coupling apparatus according to the present invention
is applicable not only to water pipes, but may be used also in switching
passages by coupling a new pipe to an existing pipe which 15     transmits
a different liquid or a gas. (2) The pipe coupling apparatus according to
the present invention is applicable not only to 



underground pipes but may be used also in switching passages by coupling a
new pipe to an existing pipe on 20     or above the ground. (3) The pipe
coupling apparatus according to the present invention may be used in
cutting an existing pipe over a certain length to form branching openings.
(4) In the pipe coupling apparatus according to 25     the present
invention, one of the first and second -17-    valves may be mounted in the
coupling case in advance in a state not to interfere with the operation of
the cutting device. Where the first valve is mounted in the coupling 5
case in advance, a branching opening may be formed in an existing pipe,
with the pipe coupling opening closed by the first valve. (5) In the pipe
coupling apparatus according to the present invention, one of the first and
second 10     valves may be removed from the coupling case after coupling a
new pipe and switching the fluid passage. (6) The pipe coupling apparatus
according to the present invention may include an actuator mounted in the
coupling case for operating one of the first and 15     second valves.
The valves may be operated  from outside the coupling case through a cable
or by radio. 



(7) The control shafts for operating the first and second valves may be
arranged coaxially in the double shaft construction as in the foregoing 20
embodiments, or may be arranged separately to have individual axes. 25
What is claimed is:                 *  C  L  M  S  * 1. A pipe coupling
apparatus comprising: a coupling case for surrounding an outer periphery of
an existing pipe in a sealed state; a pipe coupling opening formed in said
coupling case for coupling a new pipe; an executing opening formed in said
coupling case for use in cutting a branching opening in said existing pipe;
and seal means mounted on said coupling case for sealing said executing
opening; wherein said branching opening is formed in a way to prevent a
fluid from flowing out of said executing opening, and said coupling case
houses a first valve movable along an inner peripheral wall of said
coupling case and operable from outside said coupling case to open and
close said pipe coupling  opening,  and a second  valve  also operable from
outside said coupling case to move into 



said existing pipe through said branching opening for closing one of
passages defined by said existing pipe and communicating with said
branching opening. 2.  A pipe coupling apparatus as defined in claim 1
wherein said first valve is movable along an inner -19-    *    C    L    M
S    * peripheral wall of said coupling case to close said pipe coupling
opening communicating with said coupling case, said pipe coupling apparatus
further comprising a pressing mechanism provided between the said first 5
valve and said coupling case, said pressing mechanism being operable, with
movement of said first valve to a position to close said pipe coupling
opening, to press said first valve against the inner peripheral wall of
said coupling case. 10 3.  A pipe coupling apparatus as defined in claim 1,
wherein said first valve and said second valve are movable into said
coupling case through said executing opening. 15 4.  A pipe coupling
apparatus as defined in claim 3, wherein said first valve is movable along
an inner peripheral wall  of  said coupling case to close said 



pipe coupling opening communicating with said coupling 20     case, said
pipe coupling apparatus further comprising a pressing mechanism provided
between the said valve and said coupling case, said pressing mechanism
being operable, with movement of said first valve to a position to close
said pipe coupling opening, to press 25     said first valve against the
inner peripheral wall of -20-    said coupling case.            *   C   L
M  S * 5.  A pipe coupling apparatus as defined in claim 4, wherein said
coupling case is divided into two split 5      case portions radially
fixable to the outer periphery of said existing pipe in fluid-tight
condition. 6. A pipe coupling apparatus as defined in claim 5, wherein one
of said split case portions includes a 10     cylindrical member defining
said pipe coupling opening, and a cylindrical executing case defining said
executing opening, said cylindrical member communicating with said
executing case, and extending radially of said executing case and at right
angles 15     thereto. 7.  A pipe coupling apparatus as defined in claim 6,
wherein said first valve has a shape of a hollow cylinder segment extending
along an inner peripheral 20     wall of said executing case, and connected
through a 



fan-shaped connecting plate to a tubular valve stem supported by said seal
means, said first valve being movable along the inner peripheral wall of
said executing case by operating a control handle fitted on 25     a
non-circular section at an upper end of said valve -21-    stem, to switch
between the position to allow the fluid to flow out of said pipe coupling
opening and the position to stop the fluid flowing out of said pipe
coupling opening, said first valve closing, 5      through a packing, an
opening formed in the inner peripheral wall of said executing case and
communicating with said cylindrical member. 8.  A pipe coupling apparatus
as defined in claim 4, 10    wherein said pressing mechanism  includes a
wedge formed at a lower end of said first valve, and a guide fixed to the
inner peripheral wall of said executing case to extend in a circumferential
direction thereof, said guide being tapered in an arcuate form toward a 15
distal end thereof. 9. A pipe coupling apparatus as defined in claim 3,
wherein said second valve is meshed with a screw shaft rotatably fitted
inside said valve stem of said first 20     valve, said second valve having
an engaging piece formed integral with one side thereof for engaging a 



guide groove formed in the inner peripheral wall of said executing case to
prevent rotation of said second valve. 25 -22-    *    C    L    M    S
* 10. A pipe coupling apparatus as defined in claim 9, wherein said screw
shaft has a flange securely fitted in a flange seat connected to said valve
stem. 5      11.  A pipe coupling apparatus as defined in claim 10, wherein
said screw shaft is rotatable by operating a control handle fitted on a
non-circular section at an upper end thereof, said second valve being
vertically movable along said guide groove with rotation of said 10
screw shaft. 12. A pipe coupling apparatus as defined in claim 1, wherein
said first valve is attached to a circular connecting plate penetrated by a
screw shaft supported 15     by said seal means. 13. A pipe coupling
apparatus as defined in claim 12, wherein said connecting plate defines a
large gear meshed with a small gear supported by said seal means, 20
said connecting plate being placed between an inner surface of said seal
means and said second valve. 14. A pipe coupling apparatus as defined in
claim 1, 



wherein said first valve and said second valve are 25     integrated into a
single valve, said coupling case -23-    including a space in a bottom
region thereof for accommodating said single valve after said branching
opening is formed in said existing pipe. 10 15 20 25 -24-    


