AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe
30"_60"

Technical Data

Table No. 10-4
Joint Materials Weight-Ib. i Maximum | Maximum
size A N g Lubricant] ™int | Safe End
n. n. n. Locking Locking [Complete | Per Joint | Peflection Pullin
Ring | Gasket | “cin Set Tonst
30 32.00 40.57 17 6 1 24 1.60 15° 225
36 38.30 48.43 35 8 1 44 2.20 15° 255
42 44.50 56.71 53 8 1 62 2.70 15° 305
48 50.80 63.67 77 10 1 88 3.50 15° 350
54 57.56 73.37 121 22 2 145 4.70 15° 450
60 61.61 80.13 198 27 3 228 10 15° 500

*Refer to Table No. 10-2 for thickness “T” dimensions.
**The full 15° rated deflection and laying length of 30"-54" joints is most readily obtained by fully extending the joints.
FCheck AMERICAN for greater end pull requirements.

Check AMERICAN on requirements for 64" or larger Flex-Lok.

54" AMERICAN Flex-Lok® Joint pipe being assembled for an outfall installation.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe
4Il_24"

Laying Length

G PIVOT POINT

% PIVOT POINT

NN\ WX NN
A LAYING LENGTH (L.L.) B
OVERALL LENGTH (O.L.)
Table No. 10-5
L.L. O.L.
- Maximum Maximum . N
Silnze Laying Overall i:-‘\ iE Bell }II\)Ielght Ball }ll\’lelght
. Length* Length** " "
ft.-in. ft.-in.
4 20'-6" 20'-9'4" 1.38 1.77 33 15
6 20'-6" 20'-9%" 1.38 2.01 51 22
8 20'-6" 20'-9%" 1.42 2.34 66 33
10 20'-6" 20'-10" 1.42 2.61 94 51
12 20'-6" 20'-10%" 1.42 2.91 131 79
14 20'-6" 20'-11" 1.73 3.32 177 183
16 20'-6" 20'-11%" 1.78 3.58 193 225
18 20'-6" 20'-11%" 1.73 3.87 277 297
20 20'-6" 21'-0%" 2.01 4.16 347 375
24 20'-6" 21'-0%" 2.01 4.68 491 552

*The maximum laying length (and accordingly the maximum overall length) is subject to trim pipe allowance in accor-
dance with AWWA C151; also, this is the fully homed or inserted laying length of 4"-24" Flex-Lok pipe. In installations
where 4"-24" joints are pulled or extended to metal-binding contact of joint locking members, some slight additional lay-
ing length will be gained as a function of the removal of joint assembly space. The joints will seal properly in any axial posi-
tion from fully homed to fully extended, and with any joint deflection angles up to the maximum rating.

**QOverall Length (O.L.) equals Laying Length L.L. + A + B.

Flex-Lok Ball ends may be integrally cast or threaded-on, our option.

Flex-Lok Boltless Ball Joint

Combinations with Other Joints
Laying Length — Overall Length

Maximum Maximum
Laying Length Overall Length
Type Joints ft.-in.*** ft.-in.
Flex-Lok Socket and Flange Pipe .............ccccccoiiiiinnnnn LL+A
Flex-Lok Socket and Plain End Pipe LL +A
Flex-Lok Ball and Flange Pipe.........cccccccoiiiiiiiiiiiii - LL +B
Flex-Lok Ball and Plain End Pipe .. LL. +B

***These lengths are generally applicable for 4"-24" Flex-Lok pipes. In pipe sizes greater than 12", AMERICAN may have
capabilities to produce longer lengths. See Table 10-7 for similar 30"-54" configuration lengths, and please contact AMERI-
CAN for specific longer lengths if desired.

Use formulas to obtain Overall Length corresponding to Maximum Laying Length or to any other required Laying Length.

Other joint combinations are available with Flex-Lok pipe, including Flex-Lok Ball and Ball in certain sizes. Check
AMERICAN for further details on any desired combination.
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AMERICAN Ductile Iron

Flex-Lok Boltless Ball Joint Pipe
30"_60"
Laying Length
€ PIVOT POINT

zz

G PIVOT POINT

/i

)
| N N* N
Al o __LAYINGLENGTH(L) ____ ____ | g
... ___  __OVERALLLENGTHO.L) ______ . __
Table No. 10-6
L.L. O.L.
Size Maximum Max. Overall A B Bell Weight Ball Weight

in. Laying Length* Length** in. in Ib. Ib.

ft.-in. ft.-in.
30 217" 22'-6'4" 4.98 5.78 1098 933
36 22'-1" 23'-2" 6.24 6.41 1752 1561
42 22'-6" 23'-8%" 7.04 7.76 2716 2716
48 22'-6" 23'-10%" 8.02 8.69 3872 3485
54 23'-0" 24°'-T" 9.50 9.97 5875 5440
60 23'-3" 25'-2%" 11.03 10.98 7852 9200

Check AMERICAN on requirements for 60" and larger Flex-Lok.

*Laying length is subject to trim pipe allowance in accordance with AWWA C151; also, this is based on the fully
extended or pulled-to-metal-locking position of 30"-60" Flex-Lok joints. In installations where 30"-60" joints are not pull-
extended in the assembly procedure, the tabulated laying lengths will be reduced by approximately 2" per joint, which is
the result of the non-removal of the joint assembly clearance space in the joints. Contact AMERICAN when lengths are
critical, or when it is necessary to locate ball joints at specific stations, etc. The joints will seal properly in any axial position
from fully homed to fully extended, and with any joint deflection angles up to maximum rating when the joint is extended.

**Overall Length (O.L.) equals L.L. + A+ B

Flex-Lok Ball Joint
Combinations with Other Joints
Laying Length — Overall Length

Table No. 10-7
Maximum Laying Length Maximum Overall Length
(ft.-in.) (ft.-in.)
Size Flex-Lok Socket Flex-Lok Ball Flex-Lok Socket Flex-Lok Ball
n. and Flange and Flange and Flange and Flange
or Plain End or Plain End or Plain End or Plain End
Pipe Pipe Pipe Pipe
30 20'-6'4" 20'-7'4" 20'-11%4" 21'-1%4"
36 20'-7%" 20'-11%" 21'-2" 21'-6"
42 20'-10" 21'-2" 21'-5" 21'-9%"
48 20'-10%" 21'-2" 21'-6%" 21'-10%"
54 211" 21'-4%" 21'-11" 22'-2"
60 21'-2%" 21'-6)4" 22'-1%" 22'-5"

Use formulas to obtain Overall Length corresponding to other required Laying Lengths.

Overall Length of Flex-Lok Socket and Flange/P.E. Pipe = L.L. + A

Overall Length of Flex-Lok Ball and Flange/P.E. Pipe = L.L. + B
Other joint combinations are available with Flex-Lok pipe, including Flex-Lok Ball and Ball in certain sizes. Check
AMERICAN for further details on any desired combination.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe

4"_24"

Flex-Lok Connecting Pieces

Laying Length

Vouz,
22444
v

2 A LANAAAARAA AR R RN

Table No. 10-8
T . .
Size Nominal Wall | Laying Length™ | BEIGH | soint Materals
in. Ib. Ib.
4 44 2'-0" 75 106
6 49 2'-0" 115 155
8 51 2'-0" 160 215
10 .56 2'-0" 220 290
12 49 2'-6" 315 405
14 51 4'-6" 600 720
16 .55 4'-6" 710 865
18 .59 4'-6" 915 1100
20 .63 4'-6" 1105 1335
24 .68 4'-6" 1510 1815

Flex-Lok Connecting Pieces can be used to effect a change in direction in the shortest distance. They are used in lieu

of Flex-Lok Bends.

*Thicknesses correspond to Special Class 56.
**Laying Lengths represent the minimum Laying Lengths of Flex-Lok Ball Joint Pipe.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe

30"_60"

Flex-Lok Connecting Pieces

Laying Length

T = T
A |
Table No. 10-9
Size W-;II Laying V\(eight of V!Ieight Inql.
in. Thickness* Lt;:lg_th** Pipe Only Joint Materials
in. W-in. Ib. Ib.
30 .63 4'-8" 2510 2534
36 73 5'-2" 3988 4032
42 .83 6'-0" 6477 6539
48 .93 6'-0" 8675 8763
54 1.05 8'-8" 14259 14404
60 .87 8'-8" 19580 19810

*Thicknesses correspond to Special Class 56 in 30"-54" sizes and Pressure Class 350 in the 60" sizes.
**Laying Lengths represent the minimum Laying Lengths of Flex-Lok Ball Joint Pipe.
Flex-Lok Connecting Pieces can be used to effect a change in direction in the shortest distance. They are used in lieu

of Flex-Lok Bends.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe
4"-24" Flex-Lok Closure Assemblies

Pulling Eye Pulling Eye

Flex-Lok __ex-Lok Ball Flex-Lok Socket
Retainer Gland

Table No. 10-10 “Laying Length “Laying Length
Laying Lengths* Assembled Weight in Pounds
Sll:e Flex-Lok Ball Flex-Lok Socket Flex-Lok Ball Flex-Lok Socket
A bly CI e | A bly Closure | Assembly Closure | Assembly Closure
4 2'-10" 2'-10" 135 120
6 2'-9" 2'-10" 205 185
8 2'-8" 2'-10" 305 270
10 2'-7" 2'-10" 415 370
12 2'-7" 2'-10" 590 505
14 31" 3'-0" 720 590
16 3'-2" 3'-0" 910 760
18 3'-3" 3'-1" 1130 935
20 3'-4" 3'-2" 1385 1135
24 3'-5" 3'-3" 1910 1530

*Laying Lengths shown exclude the bolted-on pulling flange.

Pulling flange contains 2 taps (1" taps for 4"-10" and 2" taps for 12"-54").

Flex-Lok Closure Assemblies are available on loan basis for use in installing lines by pulling and for testing of lines after installation.
They are normally furnished in pairs, i.e., one Ball and Closed End Assembly and one Socket and Closed End Assembly.
Assembled weights include the bolted-on pulling flange.

30"-54"1 Flex-Lok Closure Assemblies
Flex-Lok Socket
Pulling Eye Flex-Lok Ball 7 Puling Eye lex-Lok Socket \

Retaining Rin:

* ‘ ‘
‘W’( \ ~Taying Levgh ]

Table No. 10-11

Laying Lengths* Assembled Weight in Pounds
Size
in. Flex-Lok Ball Flex-Lok Socket Flex-Lok Ball Flex-Lok Socket
A bly CI e | A bly Closure | Assembly Closure | Assembly Closure
30 37" 3'-5" 2480 2633
36 4'-0" 3'-8" 3976 4147
42 4.8 44" 6481 6479
48 4'-9" 4'-6" 8614 9026
54 7'-0" *9'-0" 13378 13834

*Laying Lengths shown exclude the bolted-on pulling flange.

**Check AMERICAN for the availability of a shorter closure piece if desired.

Pulling flange contains 2 taps (2" taps for 12"-54").

Flex-Lok Closure Assemblies are available on loan basis for use in installing lines by pulling and for testing of lines after installation.
They are normally furnished in pairs, i.e., one Ball and Closed End Assembly and one Socket and Closed End Assembly.

Assembled weights include the bolted-on pulling flange.

160" Flex-Lok Closure Assemblies are constructed differently than 30”-54", but with the same functionality (a pulling plug with taps is
inserted in the bell or bell end, instead of a short length of flange pipe as pictured). Contact AMERICAN.
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AMERICAN Ductile Iron

Flex-Lok Boltless Ball Joint Pipe
4"_24"
Assembly Instructions

Field assembly of 4"-24" AMERICAN
Flex-Lok Boltless Ball Joint Pipe is fast and sim-
ple. The following procedure is recommended:

1. Remove the steel straps holding the
gland on the ball. Thoroughly clean ball and
gasket recess in the socket.

2. Insert the special Flex-Lok gasket into
the gasket recess with small section of gasket
facing outward.

3. For underwater installation,
coat entire ball and the exposed sur-
face of the gasket completely with the
AMERICAN Joint Lubricant, which is
furnished with the pipe. This coating
will provide ample lubrication for
assembly and joint flexing, and this
special lubricant is insoluble in water.

4. Position the pipe in approximately
straight alignment to facilitate assembly.
Position the leading edge of the ball into the
socket and push or pull pipe together using
methods similar to those shown on page 2-11.

5. Position the locking gland and rotate to
interlock with matching lugs on the pipe bell.

6. Insert the steel locking wedge into the
space between two lugs with threaded stud
through one of the drilled holes in the gland
(two holes are provided 180° apart, but only
one locking wedge is required per joint).
Secure wedge by tightening nut on threaded
stud. This wedge securely locks the gland in
place.

7. Disassembly of the joint may be
accomplished by essentially following the
assembly instructions in reverse order.

CAUTION: Do not use solvents in cleaning
ball and gasket recess.

If required, an additional quantity of
lubricant can be supplied or a lubricant can be
prepared in the field by mixing one gallon of
melted paraffin and one-half gallon of linseed
oil. Do not use other lubricants as they may be
injurious to the gasket or impart taste or odor
to the conveyed water.
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AMERICAN Ductile Iron
Flex-Lok Boltless Ball Joint Pipe (Internal Retaining Ring Type)
30"-60"
Assembly Instructions

Field assembly of 30"-60" AMERICAN
Flex-Lok Boltless Ball Joint Pipe is fast and sim-
ple. The following procedure is recommended:

1. Remove the steel strap, U-bolt and
eye-bolt holding the retaining ring and let it
hang freely on the shank of the ball.
Thoroughly clean the outside of the ball and
the socket recesses inside the bell. Do not
remove protective coating from ball or bell.

2. Insert the special Flex-Lok gasket into
the gasket recess with small section of gasket
facing outward.

3. For underwater installation,
coat entire ball and the exposed sur-
face of the gasket completely with the
AMERICAN Joint Lubricant, which is
furnished with the pipe. This coating
will provide ample lubrication for
assembly and joint flexing, and this
special lubricant is insoluble in water.

4. Position the pipes in approximately
straight alignment to facilitate assembly.
Position the leading edge of the ball into the
socket. Pull pipe together using a device such
as a roller-chain pull-lift, which can be fur-
nished by AMERICAN if desired.

5. Orient the loose retaining ring so the
gap is at the top. Insert retaining ring into
recess inside bell. Check to ensure ring is in the
socket recess all the way around the joint.

6. Insert the assembly clip in the space
between the ring ends and push or caulk into
position. The spring end of the clip must

be oriented inward toward the ball as
shown on page 10-4 and in Photo 6
above.

7. Disassembly can be easily accom-
plished with a reversal of these instructions.
Any pulled or extended joints must, of
course, be first pulled or pushed back
together to allow removal of the assembly
clip and the retaining ring. Also, a small drill
and tapped hole is provided in the face of
the loose retaining ring approximately 180°
from the assembly clip (normally at the bot-
tom). A bolt can be threaded into this hole if
disassembly is needed. This is often helpful
in lifting the retaining ring out of engage-
ment in the socket.

CAUTION: Do not use solvents in cleaning
ball and gasket recess.

If required, an additional quantity of lubri-
cant can be supplied or, in some cases, emer-
gency lubricant can be prepared in the field by
mixing one gallon of melted paraffin and one-
half gallon of linseed oil. Do not use other lubri-
cants as they may be injurious to the gasket or
impart taste or odor to the conveyed water.

Approximately 2" of relative separating
movement or “joint take-up" will occur in
each joint if the joint is extended or “pulled”
(before locking members metal-bind to pre-
vent further movement).
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AMERICAN Ball Joint Pipe Installations
Methods of Installation

Time and time again, AMERICAN Ball Joint Pipelines have been installed where the condi-
tions of the job site have challenged the ingenuity of the design engineer and installation con-
tractor. The design features of Flex-Lok Pipe make it readily adaptable to extremely difficult sit-
uations. It has been installed by a variety of methods — both unique and conventional — with
an unexcelled record of success.

Many installations have been made utilizing floating equipment, thus eliminating all
underwater work. Unnavigable and navigable waters have been crossed with all jointing and
installation work being performed on the opposite banks, with appropriate design and con-

struction planning.

The majority of installations involve one or more of the installation procedures described

as follows:

Installation from Bank (Line Pulling)...

In many instances it is possible to plan
installation methods for waterway crossings
so that work will be confined to firm ground
with offshore operations minimized or elimi-
nated. The Flexible Joint pipe may be assem-
bled on an inclined ramp, or on launching
ways, and pulled to the opposite shore by
cable. The entire line may be moved as a unit
or in sections. The line may be floated or
pulled directly into an excavated trench
depending on existing conditions.

AMERICAN Flex-Lok Joint Pipe is posi-
tively locked against separation and the
allowable end pull permits the assembled pipe
to be pulled as a line into otherwise inaccessi-
ble areas such as rivers, swamps and quick-

sand. The joints are designed so that the joint
sealing is not affected by the tension of
pulling, and after the line is in final position,
no further joint work is necessary. Many
installations have been made by this method,
and on several occasions two or more parallel
lines have been pulled simultaneously.

In the construction of a ramp, the most
readily available materials can be utilized,
such as timbers, rails or steel beams. Pipe may
be assembled so that the heavy flanges are in
contact with the ramp or the pipe may be
cradled on cross supports equipped with
guide cleats. The design of the ramp and the
materials used dictate how the pipe should be
supported. The deflection of individual joints
provides line flexibility, enabling movement

Bank installation in progress, where most of the work is performed on firm ground
and the pipe is pulled across waterway by cable.
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through moderate bends into various eleva-
tions and locations. The grade and long
radius bend of the ramp are planned for
gradual line deflection and maximum control
of line movement.

In line pulling, analysis of bottom condi-
tions should be made by thorough soundings
to determine possible obstructions and resis-
tance to be encountered by the pipe, as well
as support for the pipeline in contact with the
bottom.

Closure pieces with cable eyes and test
taps can be furnished with the pipe on a
rental basis.

An advantage is sometimes obtained by
fastening an improvised deflector or sled in
front of the lead socket flange.

Flex-Lok Joint Pipe can be pulled into
position with a bulldozer, winch or
crane with dead-man.

Line Flotation...

AMERICAN Flex-Lok Joint Pipe can be
installed by various methods of line flotation.
Some sizes of unfilled pipe are lighter than the
water they displace and will float. See Table
Nos. 10-1 and 10-2. If the unfilled pipe is
heavier than the water it displaces, then pon-
toons must be secured to the line to provide
the buoyancy if flotation is desired.

Unless bottom conditions or other cir-
cumstances dictate that the line be floated into
position, it is usually better to pull the line sub-
merged along the bottom with slight negative
buoyancy. When necessary, pontoons may be

AT

R &

with Flex-Lok Joints.

Flotation provided by attached spheres facilitated installation of this 30" pipeline

used to lighten the weight of a long line pulled
along the bottom.

Unless water depth is relatively shallow,
approximately 10 feet or less, a line floated
into position should be supported as it is low-
ered to the bottom. This precaution is neces-
sary to avoid placing excessive deflection and
beam stresses on the joints.

Used commercial steel drums are general-
ly available and often can be economically
used as pontoons during installation. In design-
ing flotation gear, consideration should be
given to the depth at which the drums used
will collapse due to external pressure.
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Installation from a Barge...

Designed especially for submarine
installations, AMERICAN Flex-Lok Joint
Pipe is adaptable for installation from prac-
tically any barge or other type of floating
equipment which can be utilized for laying
pipe from the water's surface. The rugged-
ness and flexibility of the Flex-Lok Joint
permits the suspension of the end of the
pipeline above water for the
addition of pipe while the balance of the
line is suspended on a launching ramp, or
rests on the bottom.

Normally a ramp is employed in con-

48" Flex-Lok Pipe being
positioned for assem-
bly. The ramp attached
to the barge is used as
the assembly platform,
and as the joints are
made up, the barge is
moved forward, allow-
ing assembled piping to
slide into the water.

junction with the barge for the best control
of movement, prevention of undesirable
bending loads on joints, and for ease of
operation. The ramp is designed to reach
from the barge to the bottom and to rise
and fall with the changing bottom eleva-
tions. As pipe is added onto the suspended
end of the line, the barge is moved forward,
pulling the ramp from under the suspended
section allowing it to progressively descend
to the bottom. Care should be taken to
prevent any barge movement that could
cause damaging overdeflection and bend-
ing moments to occur in the pipe joints.
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AMERICAN Ball Joint Pipe

Recommendations

Installation

The outstanding construction advan-
tages afforded by AMERICAN Flex-Lok
Pipe should be fully considered and uti-
lized for long, trouble-free service.

For example, where river bottoms are
of unstable soils, the flexibility of Flex-Lok
Pipe will allow substantial line movement
or settlement, and remain leak-free.
Movement of the installed line, however,
should be minimized as far as practical
and confined to the underwater section of
the line. It is suggested that the river bot-
tom be trenched or dragged to stable soils
where practical. Also, the ends of the lines
extending above the water should be sta-
bilized for connection to other lines. It is
generally suggested that the ends of the
crossings be installed in firm earth, above
the high-water mark, to provide firm
anchorage. Where the connecting ends of
the crossings cannot be located in firm
soils, other suitable means of anchoring
should be provided.

After a river crossing is installed, it is
normally suggested that the line be back-
filled and allowed to settle for a reason-
able period before end connections are
made. This is due to uncertain bedding
conditions that may be present in many
installations. Submerged lines should be
filled with water to aid their settlement.

The liberal deflection provided by
AMERICAN Ball Joints practically elimi-
nates the need for line fittings; however,
where steep approaches or horizontal
bends are encountered requiring greater
than normal line deflection, the use of

short AMERICAN Ball Joint Connecting
Pieces will provide additional deflection
within a short distance.

Testing

Upon completion of a river crossing,
the ends of the line may be closed for
testing by the use of closure pieces which
are available on loan from AMERICAN.

Connections

When connecting Ball Joint river
crossing lines to land lines, the river cross-
ing pipe should normally be installed first.

Sleeves are often used for connecting
Ball Joint pipe to other pipelines. Such
connections facilitate the joining of a
field-cut piece, allow moderate movement
of the river crossing ends, reduce stresses
and provide for easy line maintenance.

Long pattern mechanical joint sleeves
are recommended for making connection to
mechanical joint or Fastite joint ductile iron
pipe, both of which have the same outside
diameters as Ball Joint pipe. Connections to
pipe of other diameters require special con-
necting pieces, designed to fit specific
installation requirements.

The judicious use of ball joints with or
without special restrained expansion
sleeves may be advantageous in seismic
environments.

AMERICAN will assist in any river
crossing project by making a detailed layout
and by giving suggestions for installation
procedures to accomplish the crossing.
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AMERICAN Ball Joint Pipe
Notes
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AMERICAN Ball Joint Pipe
Notes
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AMERICAN DUCTILE IRON PIPE

AMERICAN reserves the right to modify or change designs, materials,
specifications or dimensions shown herein without prior notice.

. This is a revised reprint of a section from the 19th Edition of the AMERICAN Pipe
%8 Manual. References may be made in this section to other sections of this manual.
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