


YOUR BLUE BOY TUBE BENDER

The Blue Boy Tube Bender is a product of over
ten years of continuous research, development, and
product improvement. Following the simple
installation and maintenance instructions given
herein will insure you long, efficient, and trouble-free
service.

Blue Boy Tube Benders are manufactured with
the finest materials and components available. They
are equipped with rugged precision tooling, designed
for day~-to-day production in your shop.

Though there are detail differences from model
to model, the basic machine design is the same for all
maodels. This manual covers the installation,
maintenance, and use of all Blue Boy Tube Benders.
Skip over parts of the manual that tell about features
your machine does not have.

JBASIC DESIGN
Blue Boy Tube Benders perform two functions:

(1) They bend tubing of diameters within
their tooling capacity to specified angles and
radii.
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(2) They expand the ends of tubes to
specified configurations.

Tube bending is done with a hydraulically-
driven ram die and a matching pair of back shoes.
Tubing is held in place prior to bending by spring
pressure on the ram die. When the operator is sure

the tubing is positioned properly, he actuates the
machine.

The ram die moves smoothly forward. The
back shoes swing smoothly back, continually exerting
pressure against the ram die while allowing it to pass
between them, making a uniform bend. The precision
contours of the matching ram die and back shoes
hold the tubing securely. They cause the tubing 10
maintain its round cross-section while bending it
through the correct angle. After the desired depth
of bend is reached, the ram die retracts, releasing
the bent tubing.

The expanding and shaping capability is
performed in two distinct ways. These are called,
respectively, swaging and hydra-siziiy. Botli sv.cging
and hydra-sizing capabilities are found on some
models of Blue Boy Tube Benders.
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in the swaging operation the tubing is clamped
securely in the over-center clamp assembly. A
precision contour expanding die is pushed
hydraulically into the open tube end to a specified
depth, enlarging the tubing inner diameter as it

Up to Retract moves into the tube.

and Expand

In the hydra-sizing operation the tubing is
placed over the hydra-sizing tool with its end flush to
the limit ring, and the limit ring flush to the segment
set. Within the timit ring are a set of segments which
make up an expandable head. Inside the segments is
a tapered arbor. With the tubing in place, the arbor
is hydraulically withdrawn through the segments,
forcing them outward to meet the limit ring. Since
the hydraulic action is a pulling one, and the tubing
cannot move past the limit ring, there is no need to

Hydra-Sizer
Cylinder

S &) (r,.“_, Spacer Bar clamp it in place for a hydra-sizing operation.
Body L 5 5 2 3
@ x Limit Ring Because clamping is not needed, hydra-sizing
is basically a faster operation than swaging. However,
% Segment Set the swaging device makes use of a versatile set of

tooling. With the swager you can flare tube ends and
form flanges, ball joints, domes, and other special
tubing ends.

Arbor must bc screwed
finger tight onto cyhinger
rod lnside snacer bar)

Figure 3. Hydra-Sizer







and correct the internal motor wiring by referrmg
to the motor schematic. o T st o

ELECTRICAL HOOK-UP, THREE-PHASE

Three-phase Benders are factory pre-w:red with
a standard bayonet-type plug. A receptacle for this
plug is shipped with the machine. This receptacle
should be wired into a junction box which supplies
three-phase current, properly fused or breaker-
protected. All Blue Boy Tube Benders must be wired
to a full 220-volt, 60-cycle power source, unless
special motors are specifically ordered. This
receptacle hook-up is best done by a qualified
electrician.

The bayonet plug can be put into the receptacle
in only one position. You can determine the right
position by matching the keyways on the plug and
the receptacle. The three-phase plug must be turned
after insertion into the receptacle to lock it into
place. Turn it clockwise to lock it securely

CHECKING ROTATION DIRECTION THREE-
PHASE - e

All Blue Boy Tube Benders are equipped with
pumps which must rotate in a counter-clockwise
direction as viewed by the operator while he is
facing the motor. After electrical hook-up is
complete and the machine reservoir has been checked
for proper fluid level, start the machine momentarily
by pushing the START switch. Immediately check
the motor shaft for proper rotation direction.

CAUTION: |If the shaft turns in the wrong
direction, shut the machine off immediately! The
pump does not lubricate itself when running
backwards. Prolonged running in clockwise rotation
will badly damage the pump shaft seals.

TO CORRECT REVERSE ROTATION — THREE-
PHASE

First, make sure the machine is unplugged from’

wall receptacle. Direction of rotation in three-phase
machines is determined by the relative lag of each
phase. Open the starter box located on the front leg
of the machine and reverse the leads to connections 1
and 3, iocated below the START-STOP switch. Do
not alter any other wiring. Have your electrician do
this if possible.

Restart the machine as above and again check
the rotation which should now have correct
direction.
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OPERATING YOUR MACHINE FOR THE FIRST
TIME

All Blue Boy Tube Benders make use of the rear
pedestal of the machine as the hydraulic fluid
reservoir, This reservoir is filled to the proper level
at the factory.

Check the sight gauge on the rear pedestal to
make sure that the reservoir is filled with fluid to
the proper level. At any time that the level of fluid
visible in the sight gauge is less than 1/2 of the way
to the top of the gauge, refill the reservoir with one
of the approved hydraulic fluids, listed on page 15.
of this manual. NEVER start or operate the machine
unless the hydraulic reservoir is filled to the proper
level.

O MODEL FEATURES

The various models of the Blue Boy Tube
Benders are similar in design and operation. But
the hydraulics and controls vary somewhat from



model to model. It is important that you become
familiar with the particular model you are using
prior to checking out the hydraulic circuits and
machine operation.

Models vary first of all in the bending capacity
or size range of tubing which they can bend. They
also vary by model in swaging or hydra-sizing
equipment. Lastly, they vary in mode of operation.

The first, or numeric, part of the model!

number indicates the bending capacity and expanding
units of the model. The second, or alphabetic, part

of the model number indicates the mode of operation.

The characteristics of each available model of
the Blue Boy Tube Bender are given in the chart of
model numbers which follows on the next page.
Determine the model number of your Blue Boy
before proceeding, and write it here in the space
provided:
You may also want to circle the number on the
chart on the next page.

1 MACH NE FAMILIARIZATION & OPERATION

After you have completed electrical set-up
and acquainted y surself with its particular model
features, you are ready to check out the machine

a M.

Y our Blue Boy Tube Bender has been
thoroughly factory tested. All adjustments have
been made for proper operation. However, it is
good practice to familiarize yourself with hydraulic
system pressures and machine operation. While
you do this you will assure yourself that your
machine is set up correctly.

POWER-BEYOND VALVE

Every Blue Boy Tube Bender with expanding
capability has a Power-Beyond valve mounted near
the rear of the machine. All hydraulic fluid output
of the pump is directed to this valve which regulates
pressure for the entire hydraulic system.

The valve has five ports, each with a hydraulic
connection. However, design and appearance of
the valve will vary somewhat among various machines
and models due to different component suppliers.

The Power-Beyond valve always has a pressure
gauge associated with it. This gauge is mounted on
the rear of the top cylinder of the machine. Since
the Power-Beyond valve regulates pressure for the
whole machine, its output is applied directly to the
top cylinder. Hence its output pressure may be

read there. This is the basic pressure beyond the
valve, thus the name, “Power-Beyond" valve.

Full pressure will register -~ ‘4e gauge only
with the top cylinder fully extended or "bottomed
out” against the back shoes.

CHECKING POWER-BEYCND VALVE
ADJUSTMENT

To check operation of the Power-Beyond valve,
proceed as follows:

1. Install a 5" radius ram die (never a bumper
die) in your machine. Install a matching set
of back shoes.

2. If you have an automatic or semi-automatic
model (SA, SAL, or MSA), move the depth-of-
bend limit switch to its farthest position beyond
the end of the scale.

3. Now actuate the bend control valve (on
Model MSA depress the forward foot pedal).
The ram should extend fully and smootaiy
until the top cylinder bottoms out. NOTE:
Do not stand in front of the machine. Read
the pressure gauge near the rear of the top
cylinder. The gauge should read 2800 to
3000 P.S.l. For Models 153 ar~* ?* 1 nnly,
the system pressure issetatS«. . . .c.l. .

If the gauge does not rt'egister correctly within
plus or minus 50 P.S.1., adjust the pressure following
these steps: -

1. On or adjacent to the Power-Bevond valve
_there is a large acorn nut. This ... .v.. . .over

Figure 7. Power-Beyond Valve
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for the pressure-adjusting screw. Remove the
acorn nut.

2. Loosen the lock nut. With a screwdriver,

turn the threaded relief valve shaft clockwise
to increase pressure or counter-clockwise to
decrease pressure.

3. Tighten the lock nut holding the threaded
screw in position.

4. Check the adjustment with another retraction
and bottoming of the ram. Readjust if necessary,
beginning at step 2, to get the correct reading.

" 5. Replace the acorn nut when you have made
the correct adjustment..

SEQUENCE VALVE ADJUSTMENT

The sequence valve regulates the amount of
pressure in the bottom cylinder. This cylinder holds
pressure on the back shoes through two chains
attached to its piston rod.

The sequence valve is located in the center of
the left side of the machine. The sequence valve
pressure gauge is mounted on the valve itself and
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is supplied with a pressure adjustment knob. To
check sequence valve pressure, take the following ; N
steps: W 3
1. Read the sequence valve gauge while running
the ram die out to a depth-of-bend between

40° to 60°.

2. The sequence valve pressure should be
between 1100 and 1200 P.S.1. in order to
bend tubing of 2-1/2" or less diameter.

3. If adjustment is required, turn the adjustment
knob clockwise to increase pressure, or
counter-clockwise to decrease pressure.

3” TUBE BENDING PROCEDURE

High initial back gate pressure is required when
bending 3 tubing in order to get good, uniform
bends. Good bends will normally result only when
13 gauge (.095" wall thickness) tubing is used.

14 gauge may be used, but some tube damage or
inconsistency may result.

When bending 3" diameter tubing, use the
following special procedure. (NOTE: Use either
the manually-operated front control valve or the
forward and reverse foot pedals. DO NOT USE
automatic push button controls.)

1. Install 3" bending dies. Set the sequence
valve pressure between 1600 and 1800 P.S.I. b
turning the adjustment knob clockwise to
increas- pressure. CAUTION: Do not attemg
to turn beyond the jam nut position. Further
adjustment may cause valve ¢ Kage.

2. Position the tubing in the bender and begin
the bend. Be sure to use only the front control
valve or the foot pedals.

3. At a depth of bend between 30° and 40°
start to reduce sequence valv presmers My
turning the adjustment knob counter-clockwise

until you have a gauge reading of about
400 P.S.1.

4. If the bender bogs down, further reduce
the sequence valve pressure on the back gates,
and continue bending and reducing pressure
until the desired depth of bend is reached
(maximum depth of bend is 95°).

5. If further 3" diameter bends are required,
repeat the procedure, starting with step one.
Otherwise, set the sequence valve pressure

between 1100 and 1200 P.S.1. which is normal

Figure 8. Sequence Valve and
setting for 2-1/2"" and smaller diameter tubing.
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FLOW CONTROL VALVE ADJUSTMENT

The flow control valve regulates gate return or

back pressure on the bottom cylinder by creating
a slight pressure differential between the top and

bottom cylinders. This is the pressure that closes
the back shoe gates after a bend. This valve is the
metallic colored, hexagon shaped valve located on
the center left side of the machine directly above

the sequence valve. See figure 8. To set the gate
return pressure:

1. Run the ram out until the ram die engages

the back shoes and the gates open to between

40° and 50°.
2. Retract the ram.

3. At the instant the bottom cylinder bottoms

out (about the moment when the ram die
disengages from the back shoes) the pressure

should register 250 to 400 P.S.!. on the sequence

valve gauge.

4. |f the pressure is not within these limits,
loosen the lock nut.

5. Turn the screw clockwise to increase
pressure, or counter-clockwise to decrease
pressure. '

6. If the back gates hesitate or remain open
after disengaging, increase the flow control
pressure.

Figure 9. Setting Swager
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7. If the back gates and ram hesitate when
returning while still in contact, decrease the
flow control pressure. If the back shoes dig
into the tube when returning, decrease the
flow control pressure. e

8. After the proper setting is obtained, tighten
the lock nut while holding the threaded shaft
in position with your wrench.

SETTING “WAGER PRESSURE
Model 150 is equipped with a swager cylinder

regulated by a four-port vaive which has no associated

pressure gauge. Pressure is set up on the swager
cylinder from the standpoint of performance. To
set pressure of the swager:

1. Install the flaring tool on the swager
cylinder. 3

2. Select a pair of collar adaptors for 2-inch
tubing. Place a collar adaptor in the stationary
clamp block so that the flange is fully in its
recess, and the adaptor collar is flush with the
face of the clamp block.

3. Place a piece of 2-inch, 16 gauge {.065"")
tubing in the collar with 3 to 4 inches toward .

the expander cylinder. S

4. Install the upper collar adaptor, making
sure that it is aligned with the lower adaptor.
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Die Mismatch
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Figure 13.

Figure 14. Flattening On Outside
Diameter of Bend
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Figure 16. Sucking In On Outside
Diameter of Bend

Figure 15. Crimping On Inside
Diameter of Bend

SWAGING

Always check to make sure you have a matched
set of collars. Make sure you install the lower collar .
parting edge flush with the top of the fixed block.
Install the uppelf' collar to match. Misalignment of
the collar slots with the block will result in broken... -
collars, Be sure that the front lip on each collar is
flush against the block. Space between the lip and
the block will result in broken collars, o

Thread all tooling securely on to_the piston
rod. Loose tooling will result in broken tools or
stripped threads.

DO NOT expand intc the collars. Expanding
into the collars is the greatest single reason for
broken collars. Make sure you have sufficient
clearance.

HYDRA-SIZING

Be sure that you have the arbor screwed
securely onto the piston rod. Check its tightness
frequently during a series of operations. Because

Figure 17. Swaging Collars
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