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YOUR NEW BENDER

This instruction manual has been prepared especially for you.
Your new bender is the product of over 30 years of continuous research, testing and
development and is the most technically advanced bender on the market today.

READ THIS ENTIRE MANUAL BEFORE OPERATION BEGINS.

The manner in which you care for and maintain your bender will have a direct effect on
it's overall performance and longevity.

RECORD HERE THE FOLLOWING INFORMATION WHICH IS LOCATED AT THE
FRONT END OF YOUR MACHINE.

Serial No.
Model No.
Manufacturing date

WARRANTY

Your new bender is warranted for five years on equipment structure; one year
on all operating components and tooling to the original purchaser, to be free of
defects in material and workmanship. The manufacturer shall repair or replace at
their option for this period those parts returned to the factory freight prepaid which
prove upon inspection to be defective. The manufacturer will pay labor costs for the
first 12 months only on parts returned as previously described.

This warranty does not extend to defects caused by ordinary wear, abuse,
misuse, shipping damage, or lack of required maintenance.

This warranty is exclusive and in lieu of all other warranties expressed or implied.
In no event shall the manufacturer be liable for special, consequential or incidental
damages for the breach or delay in performance of the warranty. The manufacturer
reserves the right to make design changes or add improvements to its product line
without incurring any obligation to make such changes on product sold previously.

Warranty adjustments within the above stated policies are based on the model
and serial number of the equipment. This data must be furnished with all

warranty claims.

WARRANTY IS NOT VALID UNLESS
WARRANTY CARD IS RETURNED
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SPECIFICATIONS

DESIGN FEATURES DESIGN FEATURES
MODELS 1302-BAS MODELS 1000BL /1000 BAS

Bending Capacity .........c.ccccevvvrvrennnn. Tubing from 1/2” OD - 3” OD Bending Capacity ........ccccceeverneennnnn. Tubing from 1/2” OD - 3" OD

Maximum Capacity/Tube Thickness....See Chart Below Maximum Capacity/Tube Thickness....See Chart Below

Maximum Bending Radius 5” Maximum Bending Radius 5”

Minimum Bending Radius ..3-1/27 Minimum Bending Radius 3-1/2

Swaging Capability™ ...Expansion / Reduction / Forming MOTOT ... 5 H.P / Single or Three Phase /

Swaging Capacity..... ...17 O.D. Tubing - 3” O.D. Tubing 220-380-440 VAC

MOOF ... 5 H.P / Single or Three Phase / Pump Output .....oooviiieiieeeee 3 GPM /4200 psi (max. output)
220-380-440 VAC Operation Modes... Automatic / BAS Manual / BL

Pump Output ..o 3 GPM /4200 psi (max. output) Hydraulic Filter....... Canister type

Operation Modes..........cccccevevreiennnn. Full Automatic or Manual Foot Bending Force........... 55,000 Pounds Maximum
Switch Bend-Depth Control..........ccccceeeeeee. BA / Digital Readout / Automatic
Hydraulic Filter... ...Canister type BAS / Depth-of-Bend Plate / Automatic
Bending Force........... ...55,000 Pounds Maximum BL / Manual
Bend-Depth Control Degree Plate With Adjustable Pointer /| | Overall Length ...........ccccoceiiiiiiiainn. 52” 1000-BA/1000 BAS 55" 1000-BL
Automatic Stop and Return Overall Width
Overall Length .......cccoooiiiiiiien, 62" 1302-BAS Overall Height
Overall Width..... ...30” 1302-BAS
Overall Height 417
* Special radius dies are available. * Special radius dies are available.

** Reduction tools do not come standard

DESIGN FEATURES
MODELS 1302BL (BLUE BULLET)

Bending Capacity ........cc.cccceeerveennnn. Tubing from 1/2” OD - 3" OD
Maximum Capacity/Tube Thickness....See Chart Below
Maximum Bending Radius 5”

Minimum Bending Radius .L3-1727

Swaging Capability* ...Expansion / Reduction / Forming

Swaging Capacity..... ...17 O.D. Tubing - 3” O.D. Tubing

MOEOT ... 5 H.P / Single or Three Phase /
220-380-440 VAC

Pump Output ......ooooiiiiieiceece 3 GPM /4200 psi (max. output)

Operation Modes.... ...Manual Control Valve

Hydraulic Filter... ...Canister type

...55,000 Pounds Maximum
...Manual / No Automatic Stop

Bending Force...........
Bend-Depth Control..

Overall Length........... 68" 1302-BL
Overall Width..... o307 1302-BL
Overall Height..........ccccoooiininiien. 41”

* Special radius dies are available.
** Reduction tools do not come standard

CTHICKNESS ~  EQUIVALENT BENDER CAPACITY ReizE BEND DEPTH

4 238 1"- 1-3/4 O.D. Tubing / Pipe

5 220 1” - 7/8” O.D. Tubing / Pipe 3-1/2" 135°

6 203 1” - 2” O.D. Tubing / Pipe 4 145°

7 180 1”- 2-1/8” O.D. Tubing / Pipe 5" 172°

8 165 1”- 2-1/4” O.D. Tubing / Pipe 4" 150°

9 148 1”- 2-1/4” O.D. Tubing / Pipe 180° Style*

10 134 1”- 2-1/2” O.D. Tubing / Pipe 5" 180°

11 120 1”- 2-1/2” O.D. Tubing / Pipe 180° Style*

12 109 1”- 2-1/2” O.D. Tubing / Pipe

13 .095 1”- 3" O.D. Tubing / Pipe

14 .083 1”- 2-1/2” O.D. Tubing / Pipe NOTE:

15 .072 17- 2-1/2” O.D. Tubing / Pipe 180° STYLE DIES ARE NOT

hé oo 1"-2-1/2" O.D. Tubing / Pipe INCLUDED IN STANDARD
.058 17- 27 O.D. Tubing / Pipe

18 049 17-1-3/4” O.D. Tubing / Pipe TOOLING PACKAGES.

Special size dies not listed in this manual may be manufactured to your specifications.

Call factory for details. Special manufactured items require a 60-day minimum lead time.
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UPON DELIVERY

1. Carefully remove the crating and packing materials.

2. Inspect the bender for any signs of concealed
shipment damage or shortages. Remember to report any
shipping damage to the carrier and make a notation

on the delivery receipt.

3. Check the voltage, phase and proper amperage
requirements for the motor shown on the motor plate.
Wiring should be performed by a certified

electrician only.

IMPORTANT SAFETY INSTRUCTIONS !
Read these safety instructions entirely!

1. Read and understand all safety warning
procedures before operating machine.

2. Keep hands clear. Remove hands prior to bending,
forming, swaging or expanding tubing. Avoid pinch
points.

3. Keep work area clean. Cluttered work areas invite
injuries.

4. Consider work area environment. Do not expose
equipment to rain. Do not use in damp or wet locations.
Keep area well lighted.

5. Only trained operators should operate this
machine. All non-trained personnel should be kept away
from work area. Never let non-trained personnel come in
contact with, or operate machine.

6. Use tooling correctly. Use all tooling in the proper
manner. Never try to use a tool for something that it was
not designed for. See manual for proper use.

7. Dress properly. Never wear loose gloves, clothing
or jewelry. They can be caught in moving parts. Non-
skid steel - toe footwear is recommended when
operating machine. Wear protective hair covering to
contain long hair.

8. Always wear safety goggles when operating this
machine.

9. Do not overreach. Keep proper footing and balance
at all times.

10. Guard against electric shock. This machine must
be grounded while in use to protect the operator

from electric shock. Never connect the green power
cord wire to a live terminal. This is for ground only.

11. Always unplug machine before servicing. Never
yank cord to disconnect it from the receptacle. Make
sure electrical connections are good. Never use an
extension cord longer than 15 feet. If the power cord
becomes frayed, replace it. Never alter electrical
components on this machine. Never operate

machine in or around water or damp environments.

12. Warning! Risk of explosion. This equipment has
internal arcing or sparking parts which should not be
exposed to flammable vapors. This machine should
not be located in a recessed area or below floor level.

13. Maintain with care. Keep machine clean for better
and safe performance. Follow manual for proper
lubrication and maintenance instructions. Keep control
handles and/or buttons dry, clean and free from grease
and oil.

14. Stay alert. Watch what you are doing. Use common
sense. Be aware.

15. Check for damaged parts. Check for alignment of
moving parts, breakage of parts or any condition that
may affect its operation. Do not use machine if any
component is broken or damaged.

16. Never remove electric foot switches from their
protective safety housing. Always remove foot from
pedal enclosure between bends.

17. Always allow for the “Safety Circle Of Swing”
around the bender. There should be at least 10 feet

of space on both sides of the bender so that the tubing
will not come in contact with persons and/or objects.

THESE SAFETY INSTRUCTIONS MUST BE GIVEN TO ALL OPERATORS TO READ.

IF THE INDIVIDUAL CANNOT READ, INSTRUCTIONS MUST BE READ TO THEM.
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INTRODUCTION

Your new bender is a “press-style” bender that is capable
of bending, flaring and swaging tubing up to 3 inches in
diameter. The thickness of the tubing plays an important
part. (See previous chart for recommended tubing
allowances.) The front of the bender is where all the
bending is performed. The top cylinder activates the
bending or radius die which moves forward through the
back shoes. The bottom cylinder keeps pressure applied
to the back shoes by a chain assembly and integrated
hydraulic sequence valve. In addition to the contoured
shape of the radius dies, resistance pressure is applied to
help the tubing maintain it's shape.

DEFINITION OF TERMS

The following definitions explain the major components
and operating features of your machine. The RIGHT,
LEFT, and REAR sides of the bender are relative to the
FRONT of the machine where all bending is performed.

BENDER- The whole machine including all end
finishing components.

BODY- The main 6” x 6” tubular structure that sits
horizontal to the floor and is located just below the top
cylinder.

SWAGER OR SWAGER BOX- The expanding/flaring
unit located to the rear of the bender which utilizes
pipe collars in conjunction with bullet shaped expander/
forming dies to perform a variety of tube end finishing.

INTERNAL EXPANDER- The expanding/flaring unit
located to the rear of the machine that utilizes
segmented expander dies. These “segment sets” are
expanded by the means of a tapered arbor pulled through
their center. This style of end finishing is usually required
with shorter pieces of tubing such as muffler nipples
which do not allow the use of a collar.

TOP CYLINDER- The main hydraulic bending cylinder
located at the top of the bender. Its primary function is to
activate movement of the radius dies.

BOTTOM CYLINDER- The hydraulic cylinder located
just below the body of the bender. Its primary function is
to apply resistance pressure to the back shoes as the
radius die pushes through.

RESERVOIR- The rear vertical leg that contains the
hydraulic oil.

FRONT UPRIGHT- The front vertical leg.

6 Bender Operation Manual
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. SWAGER BOX

BODY

INTERNAL
EXPANDER

BOTTOM CYLINDER

FRONT UPRIGHT
Side view of Bender showing major components.

BENDER MODELS

These are the bender models available.

BB (Blue-Bullet) 1302-BAS

The following is a brief description of their controls and
operating features. The model nomenclature consists of a
number (1302) followed by letters BA. The numbers
designate what style frame assembly is used while the
letters signify the control features.

FRAME CONFIGURATION

1302 Series - A machine capable of bending and end
finishing. Equipped with both swager and internal
expander. A double-ended hydraulic cylinder is used for
both end finishing functions. The end finishing assembly,
(the swager and internal expander) is positioned
“cross-wised” on the rear of the machine.




CONTROL FEATURES

BL or BLUE-BULLET Models - A hydraulic control valve
is located at the front of the machine at knee height that
allows the operators to manually control the machine with
their leg. A degree plate is mounted up front that shows
proper bend depths. This model does not incorporate any
automatic bending features.

BAS Models - These models have two different control
modes: an electric foot switch assembly for manual
bending operations and a three-button control board for
automatic functions. The degrees of bends are shown on
a degree plate mounted near the front of the machine,
which also incorporates an adjustable slide pointer that
can be set to any desired bend depth.

The control board consists of three colored buttons;
GREEN, BLUE and RED; each with its own operating
functions. If you choose to use the machine in the
automatic mode, you would simply set the pointer to 90
degrees for example, then press the GREEN button. At
this time, the bending head would activate and the radius
die would begin to move forward. After the desired bend
depth has been reached, the machine would
automatically initiate the retract sequence that returns the
die to the original starting position. The BLUE button is for
automatically returning the die to the original starting
position, while the RED button is an emergency stop
control. The electric foot switches will override the three
button controls.

Three button control D.O.B. Plate

INSTALLING THE
ELECTRICAL PLUG

Before installing a plug on the end of the power cord it is
important to check for proper voltage, phase, and amp
requirements. The tag attached to the end of the power
cord, or the motor identification plate will show this
necessary information. Due to the high amps and voltage
required to operate this machine at long durations, it is
recommended that you DO NOT USE AN EXTENSION
CORD LONGER THAN 15 FEET. This motor must be
grounded. The GREEN wire is for ground only. All wiring
should be done by a certified electrician only. Damage
to the motor caused by improper wiring is not covered
under warranty.
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TURNING YOUR NEW
BENDER ON

Plug the power cord into a receptacle closest to the
available circuit panel.
IF SMOKE APPEARS OR SHORTING OCCURS,
DISCONNECT IMMEDIATELY!
RE-CHECK ALL CONNECTIONS.

After the bender is plugged in, turn the machine on
by depressing the “ON” button located on the lower
right-front side of the machine.

IF SMOKE APPEARS OR SHORTING OCCURS,
DISCONNECT IMMEDIATELY!

g VAT 3 u.

Electrical On / Off switch box

Let the bender run for approximately five minutes
without operating the controls.

At this time, it is necessary to install all control
handles by properly connecting the linkages as
shown.

o

Control handle linkage assembly

After the bender is warmed up, retract the radius
die that contains the sample tube. On automatic
models do this by depressing the left foot switch.
On Blue-Bullet or manual models activate the knee
control valve by moving the handle to the right.

IF THE RADIUS DIE DOES NOT MOVE,
CONSULT THE FACTORY.

After the radius die has completely retracted,
remove the sample tubing that is in place.

Bring the radius die forward by depressing the right
foot switch or by moving the manual control valve
handle to the left.

Advance the radius die to 100 degrees then retract
fully. Repeat this sequence for at least five times.
The bending die may move erratically for the first
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few cycles due to air trapped in the lines. This is
normal. The air will dissipate after use. Do not try to
“crack” a line to help the air escape.

10. At this time check for any possible leaks that could
have developed during shipment. Tighten any
hoses that may have loosened.

11. Check the oil level by observing the sight gauge
located near the right-rear side of the machine. If
the oil level appears low, add oil now. (See page 32
for recommended hydraulic oils.)

Oil sight gauge

12. Activate the swaging and internal expander cylinders
by depressing the control handles located at the rear
of the machine. Cycle the cylinders to their full extent
at least flve times. Again, these cylinders may act
erratically until the air dissipates.

TOOLING

Find the packing list that accompanied your bender,
itemizing each tool that was to be included in your tooling
package. Double check the pieces you received with
those that were checked off. ALL THE TOOLS THAT
ARE CHECKED OFF IN THE “SHIPPED” COLUMN DID
SHIP WITH YOUR BENDER. If you cannot find a certain
piece that you feel should be with the shipment, check
with the freight carrier or observe the packing list and
check the back ordered column. If a certain item is back
ordered it will be automatically forwarded to you. A
description of tooling is listed below.

RADIUS DIES- These dies which are commonly referred
to as the “bending dies” come in different radii and tubing
sizes. Each die is machined and sized according to tubing
diameters. The proper tube size is stamped on the top of
each die. 112 represents 1-1/2” tubing, 134 represents
1-3/4” tubing etc. The radius dies are available in three
standard radii, 5”7, 4” and 3-1/2”. Each standard radius die
represents half of a circle or diameter. 180 degree dies
are also available which represent three quarters of a
circle and allow the tubing to “wrap” around farther
although the radii are the same.



>

T

3-1/2” radius die

4" radius die 5" radius die

BACK SHOES - Back shoes, which are commonly
referred to as wiper dies come in pairs and are used
together with the radius dies during the bending process.
These dies play an important part as their primary purpose
is to form the outside radius of the bend. These dies are
used to clamp or retain the pipe as it is wrapped around
the radius die. Each back shoe is machined and sized
according to tubing diameter. The proper tubing size is
stamped on the top of each back shoe.

NOTE:
Back shoes should be kept clean and lightly oiled.
Never use the bender without back shoes in
place. Never use the bender as a vice or a press.

Back shoe dies

HALF SHOES and THREE QUARTER SHOES - Half
shoes and three quarter shoes do not come in pairs. Only
one is required. Half shoes are exactly half the length of a
standard back shoe and three quarter shoes are three
quarters the length. These smaller shoes are required
when an upcoming bend is less than ten inches from an
existing bend. The half/three quarter shoe will be used in
conjunction with the back shoe and placed only on the
side where the full back shoe may interfere with the
upcoming bend. (Details for the proper use of these tools
are explained in the BENDING section.)

NOTE:
Half shoes and three quarter shoes must be used
with radius dies and back shoes of the same
corresponding size.

CAUTION!

All tooling described in this manual is heavy!

HANDLE WITH CARE. Always wear steel toe boots
when operating bender.

HAC's & STED's - HAC's are commonly referred to as
“adapter collars” while the STED's are referred to as “solid
expander dies”. HAC's are used to hold or clamp the
tubing in place when performing end-finishing Operations
or when using the STED's. These “adapter collars” are
heat treated which causes the inside threads or “teeth” to
become brittle. Because of this, these “teeth” have the
tendency to chip during normal use. This is normal and will
have no effect on their performance. The STED's or “solid
expander dies” are used to expand the tubing to exact
inside diameters and are also used to create male ball
expansions. Both tools are stamped and marked with their
appropriate tubing sizes. (Details on the proper use of
both tools is explained in the END FINISHING section on
page 22.)
NOTE:
Keep collars free of debris and build up. Use a
wire brush periodically to clean the inside
threaded area. Keep all tooling lightly oiled.

CAUTION!
KEEP HANDS CLEAR when using all the tools

described in this manual. Improper use of these
tools may result in serious bodily harm

Adapter Collars STED Expander dies
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END-FINISHING TOOLS - A variety of end finishing tools
are available that perform different functions. Not every
tool is included with your tooling package. If you are
unsure as to what was included, please consult your
distributor or review the delivery receipt and invoice. Each
tool is marked with the appropriate size.

CAUTION!
DO NOT attempt to use these tools unless you have

read and fully understand the
“Swaging and End Forming” section.

HPF-300- A tool for making 45 and 90 degree flanges on
pipe ends. Usually for manifold connections.

DD-134/212- A tool for doming pipe ends or making male
ball expansions when used in conjunction with the male
ball expanders.

HPF-300 DD-134/212

DD-134/212 & BFED-200/214 - Tools for flaring pipe ends
to make female ball expansions. Each tool is “stepped”
and has the ability to flare two different sizes. The BFED-
134/214 is used for tubing sizes 1-3/4” and 2-1/4” while
the BFED-200/212 is used for tubing sizes 2" and 2-1/2".

BFED-134/214 BFED-200/212

B-212 - A tool used for making male ball expansions on
2-1/2” pipe ends.

CFT-200 & CFT-214 - Tools for making manifold flanges
on 2” and 2-1/4” pipe ends. Not included in standard
tooling packages.

B-212 CFT-200
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REDUCING TOOLS - Reducing tools are used for
reducing or “shrinking” pipe ends to exact outside
diameters. Each tool is marked with the appropriate size.
It is important to understand that the size marked on the
tool will be the size that the tubing will be reduced down
to. For example, a tool marked 200 will reduce 2-1/4”
tubing down to 2” O.D. and a tool marked 214 will
reduce 2-1/2” tubing down to 2-1/4” O.D.

Not included in standard tooling packages.

IMPORTANT NOTICE
Installing headers on any motor vehicle is illegal in
most states and may violate the 1990 Clean Air Act.
Consult the EPA at (202) 260-7645 for questions
regarding the installation of any aftermarket perfor-
mance product that may alter vehicle emissions.

Reducing Tool

CAUTION!

ALWAYS wear protective safety glasses or goggles
when using this machine

SEGMENT EXPANDERS - Segment expanders or
“segment sets” come in a variety of sizes and shapes,
each performing it's own distinct function. Segment sets
are used for short pieces of tubing or when the tubing end
is minimized due to an existing bend. They can also be
used to expand tubing that is deformed in such a manner
that will not permit use of the swager expander. Segment
sets are used in conjunction with an arbor or mandrel. All
segment sets are identified by grooved rings located at
the bottom as described on the following Chart

LU




STANDARD SEGMENT SETS - These segment sets are

used to make straight expansions on tubing ends and are
found in all standard tooling packages.

HSA-112 Arbor HSA-114 Arbor

Standard

Segment Set WARN | N G |
1. Always remove excess tooling from swager area
NOTE: before using internal expander.
Keep segment sets and arbor well greased. 2. To avoid breaking tooling ALWAYS use proper
segment sets with appropriate tubing size.
The ARBOR which is pulled through the center of the 3. NEVER stand in front of arbor when operating

segment sets is available in two sizes. The HSA-114 is an internal expander.
arbor used exclusively for 1-1/4” and 1-3/8” tubing while
the HSA-112 is used for tubing sizes 1-1/2” through 3”.

TYPICAL END FINISHING

= =

45° Flare Female Ball Flare Straight Expansion
90° Flat Flare Male Ball Flare Manifold Flange
Manifold Flange
with Insert Domed End Reduction
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THREE-BUTTON
CONTROL OPERATIONS
“BAS” MODELS

Read each of the following sections carefully before
attempting any operation of this unit. All “BAS” models
are equipped with a three-button control board that
controls the semi-automatic bending function. In addition
to the three-button control board, all “BAS” models are

equipped with a remote foot switch for manual operation.

12 Bender Operation Manual

DESCRIPTION OF
CONTROLS:

NEVER HOLD IN COLORED CONTROL BUTTONS! -
To properly operate the colored control buttons, quickly
press and release. By holding the colored control buttons
in, damage to the machine and/or components may
result.

GREEN BUTTON - Activates the automatic bending
cycle. After pressing the GREEN button, the radius die will
move forward until the desired depth-of-bend is reached
then automatically retract until the die is returned to the
original starting position.

BLUE BUTTON - Automatically returns or retracts the
bending die to the original starting position. NEVER hold
the BLUE button in when retracting the bending ram.

RED BUTTON - Serves as an “Emergency Stop” button.
Automatically stops all movement of the bending die
during the automatic cycle.

REMOTE FOOT SWITCHES - Used for manual
operation. The right foot switch advances the radius die
to start the bending process. The left foot switch retracts
the radius die. Either foot switch will also serve as an
emergency stop.

WARNING!
. Either foot switch will act as an EMERGENCY stop.
. NEVER operate the remote electric foot switches
in or around water or damp areas.
. If the foot switch cords become frayed or damaged

in any way, discontinue use until they are
properly repaired.

. ALWAYS disconnect power cord before making
any electrical repairs.

. If any operating controls are malfunctioning,
discontinue immediately.

NOTE:
Practice the following bending steps without
tubing and initiate a few “dry runs” until you
understand the operating features.



USING THE “AUTO-STOP” DEPTH-OF-BEND FEATURE
The “Auto-Stop” slide pointer is attached to the depth-of-
bend degree plate and stops the radius die at pre-set
bend depths. The “Auto-Stop” feature works with either
the GREEN automatic control button or the remote foot
switches.

To use the three-button automatic controls, follow these
simple instructions.

1. Position the “Auto-Stop” pointer at the desired depth
of bend.

2. Position the tubing at the appropriate bend mark.

3. Check your “circle-of-swing” and prepare to begin
bending.

4. Press the GREEN control button.
5. At this time the radius die will advance until the
desired depth-of-bend is reached. Then, retract to

the original starting position.

6. Be prepared to support the tubing as it is released
from the dies.

CAUTION!
Be alert at all times. NEVER place hands near

bending area or other pinch points
when motor is running.

USING THE REMOTE FOOT SWITCHES - The remote
foot switches are used for manual bending functions.
When using the foot switches for manual operation, it is
best that you position the “Auto-Stop” pointer out of the
way or at 180 degrees so that it does not interfere. If you
want to use the foot pedals in conjunction with the “Auto-
Stop” pointer, position the pointer at the desired bend
depth and proceed by pressing the RIGHT foot switch
until the radius die stops at the pre-set bend angle.
Press the LEFT foot switch to retract the radius die.
Always be prepared to support the pipe as it is released
from the dies.

OPERATING THE MANUAL
KNEE CONTROL
BULLET MODELS

Read the following section completely before attempt-
ing any operation of this unit. All “Blue Bullet” models
are equipped with a hydraulic control valve mounted at
knee height that allows the user to operate the
machine

manually with their leg. A degree plate with pointer is
mounted near the front of the machine that gives the
user accurate bend depths. “Blue Bullet” models are
not equipped with any automatic features.

To operate the manual control valve, move the handle
to the left or the plunger down to advance the radius
die. The handle must be fully engaged to properly con-
trol radius die movement.

To retract the radius die, move the handle to the right
(or plunger up) to return to the original starting position.
Always be prepared to support the pipe as it is
released from the dies.

OPERATION NOTE / BULLET MODELS:

If the operating control handle is pressed half way or
partially down during the bending operation, the radius
die may slow down or even retract slightly. To keep the

bending die at a controlled speed you must fully
depress the valve handle. If you wish to advance the
radius die a few degrees only, instead of easing the
handle down, try “tapping” the handle.
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To use the three-button automatic controls, follow these
simple instructions.

1. Position the “Auto-Stop” pointer at the desired depth
of bend.

Position the tubing at the appropriate bend mark.
Check your “circle-of-swing” and prepare to begin
bending.

SEN

4. Press the GREEN control button.

5. At this time the radius die will advance until the
desired depth-of-bend is reached. Then, retract to
the original starting position.

6. Be prepared to support the tubing as it is released
from the dies.

CAUTION!
Be alert at all times. NEVER place hands near

bending area or other pinch points
when motor is running.

USING THE REMOTE FOOT SWITCHES - The remote
foot switches are used for manual bending functions.
When using the foot switches for manual operation, it is
best that you position the “Auto-Stop” pointer out of the
way or at 180 degrees so that it does not interfere. If you
want to use the foot pedals in conjunction with the “Auto-
Stop” pointer, position the pointer at the desired bend
depth and proceed by pressing the RIGHT foot switch
until the radius die stops at the pre-set bend angle.
Press the LEFT foot switch to retract the radius die.
Always be prepared to support the pipe as it is released
from the dies.

OPERATING THE MANUAL
KNEE CONTROL
BULLET MODELS

Read the following section completely before attempting
any operation of this unit. All “Blue Bullet” models are
equipped with a hydraulic control valve mounted at knee
height that allows the user to operate the machine
manually with their leg. A degree plate with pointer is
mounted near the front of the machine that gives the
user accurate bend depths. “Blue Bullet” models are not
equipped with any automatic features.

To operate the manual control valve, move the handle to
the left or the plunger down to advance the radius die.
The handle must be fully engaged to properly control
radius die movement.

To retract the radius die, move the handle to the right (or
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plunger up) to return to the original starting position.
Always be prepared to support the pipe as it is released
from the dies.

OPERATION NOTE / BULLET MODELS:

If the operating control handle is pressed half way or
partially down during the bending operation, the radius
die may slow down or even retract slightly. To keep the

bending die at a controlled speed you must fully depress

the valve handle. If you wish to advance the radius die a

few degrees only, instead of easing the handle down, try
“tapping” the handle.

BENDING OPERATIONS

There are basically two styles of bending that can be
performed on your new bender. The first is PROGRAM
CARD BENDING which requires the use of PROGRAM
CARDS that contain instructional data for specific
applications. The second is PATTERN BENDING which is
the most popular method and duplicates pipes by using an
existing pipe or wire pattern as a master.

USING THE PROGRAM CARDS - The Program Card
Software contains bending data for specific applications.
The following instructions define each section of the card.
It is important that you read the entire card carefully before
attempting to bend. Due to the many cards and
applications covered, there may be some inaccuracies.
No responsibility is assumed by the manufacturer for any
consequences arising from inaccuracies found on the
program cards.



“# Arvin ExhaustPro 2.0

Fle Sstup Performance Converters Consolidated EZ-Bend Hslp

ARVIN' ¢ =t

2 Venicle Search | ,/” Quote Buider | B Interchangs | B Buyers Guice | b Dimensions |

Make |CHEVROLET |

Madel | CAVALIER =
System |1954 Passenger Car 4 Cyl 122" (2.0 L) Eng. Early Models with Mutfler Body Strap (S Only | 1383 Passenger Ca LI Print
* 7013
I .
DUAL OUTLET ® Ty
EMSTET ihfan, Trans 1 | =
EMA3T Ao, Trans.] » @ETTS ®
QO N «® T
101347 %
@ it [e] [ Q o0

S1T134R 5101347

T (1954)
sz (igd [SNGLEQUTLET | . @ 1399
sagaracy

THEBS & Hi7S T

® ot are wided toether, replace complete assernbly

@ Can also use Spring Bot Kt 28

@ Install air tube plug prior o installstion

(@ Can also use Kit 30096 & Universal Conwerter 26511 or 38303 in place of Direct Fit Gonwerter 26933
@ Only ane bracket on pive used on 1963 madels.

@ For pine with one hend use 3100, For pine with bwo hends use 0.

’Beml—ﬂata Express .. ,,,,,;J\f N

Close Program
Print Record

* CHEVROLET * CAVALIER- CIMMARON-FIRENZA
* PONTIAC J2000- SKYHAWK

* BUICK 2.0L ENGINE

* CADILLAC

'+ OLDSMOBILE

Sample screen shots of cards with specific bending instructions.

Look up the make and model of the vehicle using the
Exhaust Pro Software to find the "card" or "record"
number. Then locate the proper card/ record in the

Bend- Data Express software for proper card for specific
bending instructions. Exhaust pipes numbers start with the
letter “E” and tail pipes numbers start with the letter “T”.

DEFINITION OF CARD
SECTIONS:

YEAR - Gives the year of the vehicle that the card pertains
to.

DIAMETER - The original equipment factory
recommended tubing diameter for that particular vehicle,
O/A LENGTH - Overall length of tubing required for that
particular pipe. Also referred to as the cut-off point.

SIDE - When more than one section of tubing is required
for a particular card number, this section shows if it is the
front, rear, left or right side.

SYMBOLS - Shows certain symbols that pertain to
individual bending instructions that are explained in
greater detail in the BENDING INSTRUCTIONS section.
The symbol section also includes the descriptive “F” and
“‘R” symbols that indicate how the pipe fits on the vehicle.
“F” means front and “R” means rear.

CENTER MARKS - Refers to the actual locations or
measurements that the bends will be located.

PIPE ROTATION - Shows in degrees what the correct
pipe rotation (or plane) is for each bend.

BEND DEPTH - Shows in degrees what the correct bend
depth is for each bend.

MAKE - Gives the make of the vehicle.:Chevrolet, Pontiac,
Ford, Chrysler, etc.

MODEL - Gives descriptive factors such as the model,
engine and frame size.

BENDING INSTRUCTIONS - Shows what radius die will
be used in addition to other tooling such as half shoes and
three quarter shoes. Also gives instructions on reversing
and certain end-flnishing requirements. Not all
applications will be shown on the card.

Follow these step-by-step instructions to bend the pipe
for the card shown above.

1. Select the proper tubing size for the application as
called for in the DIAMETER SECTION of the card.
(See Recommended Tubing Chart on page 48) Wipe
tubing to remove excess oil.

2. |Install the correct radius die as called for in the
BENDING INSTRUCTION section. Two back shoes
are required unless otherwise specified. Place tubing
in the bender between the back shoes and radius die
with the greater portion of the tubing extending out
the LEFT side of the bender. This is necessary so
that you can mark the tubing with the appropriate
CENTER MARKS shown on the card.

3. Engage the bending dies until the pusher block
springs are compressed and the tubing is held
firmly. Carefully control the advancement of the
radius die so as not to dent or bend the tubing at this
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Using the program card, refer to the section marked
CENTER MARKS for the list of measurements in
inches where the different bends will be made. Each
CENTER MARK is measured from the left end of the
tubing. Mark and number the CENTER MARKS on
the tubing using a crayon or felt tip pen. The last
mark you make should be the cut off point shown in
the O/ALENGTH section. DO NOT CUT THE TUBING
at the last center mark until the final bend is

made. (See figure 1-B.)
Figure 1-%

.....
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5. Disengage the dies and reposition the tubing so that
the greater portion is now extending out the RIGHT
side of the bender and the first CENTER MARK is
lined up with the center of the two back shoes.

Engage the bending dies until the pusher block
springs are compressed and the tubing is held firmly.
(See figure 1-C)

Figure 1-C

Rotate the tubing so that the weld seam on the tubing
is facing up or at the 12 o-clock position. The
pusher block springs are designed to hold the
tubing secure but still allow rotation of the pipe.
Install the rotation dial on the RIGHT end of the
tubing. Loosen the butterfly nut if necessary and insert
the segmented expander inside the tubing end.
Tighten the butterfly nut until the rotation dial is secure.

With the rotation dial properly installed, rotate the
degree plate not the tubing so that the pendulum
pointer is showing ZERO. Make sure the butterfly nut
remains tight.
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NOTE:
The weld seam on the tubing should be directly in line
with the ZERO mark at this time. (See figure 2-A)

You are now ready to make your first bend. At this
time you may program your depth-of bends on the
digital board as described in the DIGITAL CONTROL
OPERATION section, position the depth-of bend
pointer on BAS models, or elect to use the electric
foot switches or manual knee control valve. For
beginning operators, we suggest that manual controls
are used until you become more familiar with the
operating features of your machine

CAUTION!

Before advancing the radius die check your
circle-of-swing for allowable bending clearances.

10. As described in the BEND DEPTH section of the

11.

card, advance the radius die to 17 DEGREES, then
retract the die to the original starting position. The
rotation dial should still show ZERO at this time.

Review the SYMBOLS section of the card and check
for any special instructions. On bend number two,

you will notice that a HALF SHOE is called for. Install
the HALF SHOE now. Unless a special instruction is
given to change the radius size, you will continue to

use the 3-1/2” radius through the remaining bends.

NOTE:

Always position the HALF SHOE or THREE QUARTER

SHOE on the same side as the previous bend.

12. For the second bend, slide the tubing to the LEFT so

that the second CENTER MARK is lined up with the
center of the shoes.
(See figure 2-B.)




14. With the HALF SHOE in place and the second CENTER
MARK lined up at the center of the shoes, advance
the radius die forward until the pusher block springs
are compressed and the tubing is held securely.
Carefully control the advancement of the radius die
to prevent denting or bending of the pipe at this time.

15. Now, rotate the tubing, not the dial, so that the
pendulum pointer or dial indicator points to the proper
setting as shown in the PIPE ROTATION section of
the card. In this case the PIPE ROTATION will be
147 degrees. ALWAYS use the inside set of numbers.

(See figure 2-C)

NOTE:

The rotation dial is equipped with two scales.
The standard scale which is used for all
regular bending operations is positioned to the
INSIDE of the dial. The OUTSIDE scale is
used for bending “mirror images” or opposite
side pipes.

16. With the rotation dial properly set at 147 degrees and
the center mark lined up, advance the radius die to
11 degrees as shown on the card. Retract the die to
the original starting position.

17. Review the SYMBOLS section of the card and check
for any special instructions. On bend number three
you will notice that a REVERSE / USE HALF SHOE
is called for.

IMPORTANT NOTE:
The ROTATION DIAL degree plate
MUST NEVER be moved after bending has begun.
ALWAYS be prepared to support the tubing as it is released
from the dies to prevent it from hitting the ground. If the dial
is accidentally moved during the bending process,

re-position the dial so that the ZERO mark is located at the
weld seam of the tubing, or return to the previous bend and

position the pendulum pointer to the degrees required for

that particular bend.

18. If a bending instruction calls for a REVERSE, remove
the tubing and position the ROTATION DIAL on the
LEFT SIDE of the machine. Be careful not to move
the ROTATION DIAL degree plate during this process.

NOTE:

When a REVERSE is called for, the rotation dial
will be positioned on the LEFT side for that
bend only. If the SYMBOL section shows a
REVERSE again for the following bend, the

rotation dial MUST remain on the LEFT side. If
no REVERSE is called for, the rotation dial

MUST be returned to the RIGHT side.

19. For bend number three, REVERSE the tubing and
install the HALF SHOE now. (See figure 3-A)

AT : s NN
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20. With the HALF SHOE in place and the third CENTER
MARK lined up at the center of the shoes, advance
the radius die forward until the pusher block springs
are compressed and the tubing is held securely.

21. Rotate the tubing, not the dial, so that the pendulum
pointer or dial indicator points to the proper setting as
shown in the PIPE ROTATION section of the card. In
this case, the PIPE ROTATION will be 250 degrees.
USE THE INSIDE set of numbers. Advance the radius
die to 7 degrees.
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22. Review the SYMBOLS section of the card and
check for any special instructions.

Figure 3-C

23.0n bend number four you will notice that a
REVERSE USE HALF SHOE is again called for.
Keep the ROTATION DIAL on the LEFT side for this bend.

24. Advance the radius die forward until the pusher block
springs are compressed and the tubing is held securely.

25. Rotate the tubing so that the pendulum pointer or
dial indicator points to 260 degrees.

26. Advance the radius die to 35 degrees then retract
the die to the original starting position.

27. Review the SYMBOLS section of the card and check
for any special instructions for bend number five.

38. Now check the BENDING INSTRUCTIONS section

28.

On bend number five no special instructions are
shown. In this case, return the ROTATION DIAL to
the right side and install the full BACK SHOE. A
HALF SHOE is not needed for this bend. (See figure 3-B.)

and check for any END FINISHING requirements.

On this particular card, it calls for a FEMALE BUICK
BALL on the FRONT or “F” side of the pipe. See
page 12 for TYPICAL END FINISHING illustrations.)

3 Rt Figurg 3-B

PATTERN BENDING

To pattern bend, proceed as follows. In order to retain the
information for later use, save the information as described
below.
NOTE:
Print a blank program card like the one below to use
as a master to make additional copies for later use.

&3 Bend-Data Express
File Ext About

Record Status [ =
Search Record Status Date: [ :
[RaRete = Part & Year Tube Diameter O/A Length Side
. . . [ [ [
29. Advance the radius die forward until the pusher pend Polo—— —

30.

block springs are compressed and the tubing is held
securely.

Rotate the tubing so that the pendulum pointer or
dial indicator points to 223 degrees.

Bend-Data Express.. __—% s

[ Part Number:
Enter Part =

v A Close Program

Friday, July 09, 2010

1 2 L 4 5 6 b 8 9 10
e | | S | R | |
T [ S [ i [ i

31. Advance the radius die to 18 degrees then retract
the die to the original starting position.
32. Review the SYMBOLS section of the card and check =y e
for any special instructions for bend number six.
33. On bend number six no special instructions are shown.
. _ . Select the proper tubing size and die set to do the
34. Advance the radius die forward until the pusher job. Try to match the radius size with that of the existing
block springs are compressed and the tubing is held pipe
securely. '
35. Rotate the tubing so that the pendulum pointer or Place the tubing in the bender with the greater portion
dial indicator points to 277 degrees. of the tubing protruding out the right side of the
bender.
36. Advance the radius die to 9 degrees then retract the

die to the original starting position.

37.You are now finished bending the pipe. Remove the

ROTATION DIAL and cut the tubing end off at the
last O/A mark. (See figure 3-C.)
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Place the master pattern (existing pipe or bent wire)
on the top of the back shoes so that the first bend is
centered between the back shoes.



ALWAYS USE THE NUMBERS CLOSEST TO THE
CENTER OF THE ROTATION DIAL. THE OUTSIDE
NUMBERS ARE FOR SPECIAL APPLICATIONS ONLY.

Al

Record the rotation degree as zero for your
first PIPE ROTATION.

- 7. You are now ready to make your first bend. Place the
first bend of the master pipe or wire flat on top of
Wire pattern being used as a master. the back shoes. Hold in this position. Gradually
extend the radius die forward until the gates start to
open and the tubing begins to bend. Continue
4. Adjust the tubing out the left side of the bender so bending until the bend depth is equal to that of the
that the tubing end matches the length with that of master. (See figure 1-C)
the master. (See figure 1-A) Secure the straight pipe
by advancing the radius die until the pusher block
springs compress.

=

5. Using a measuring tape, measure the distance from

the end of the tubing to the center of the back shoes. 8. Look at the Depth-of-Bend plate or observe the DIE
This is the measurement to the first bend and should ANGLE window. This is the depth or degrees of the
be recorded in the CENTER MARKS section of a first bend. Record this information in the BEND

blank card. (See figure 1B) DEPTH section.

9. Retract the bending dies and slide the straight tubing
to the left. Place the tubing or master on top of the
back shoes so that the centerline of the second bend
lines up with the centerline of the back gates. Be
sure that the master lies perfectly flat.

10. Line up the second bend of the new pipe with the
second bend of the master. Be sure that the master
remains flat on top of the back shoes. Advance the
radius die until the pusher block springs are
compressed and the tubing is held securely. Make
any adjustments at this time. Your second bend is
now correctly located. (See figure 2-A)

6. Place the ROTATION DIAL on the far right end of the
straight tubing and secure by tightening the wing nut.
Center the ROTATION DIAL degree plate so that the
indicator points to zero.
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Figure 2-A

11. The measurement for the second bend should now
be taken. Since bent tubing is difficult to measure, it is
best to measure from the centerline of the first bend, to the
centerline of the second bend. This measurement should
then be added to the measurement taken for the first
bend. Record this information in the CENTER MARKS
section. (See figure 2-B)

Figure 2-B

12. Look at the rotation dial and take the reading for the
pipe rotation. Record this information in the second
PIPE ROTATION section.

13. You are now ready to make your second bend. With
the tubing or master laying flat on top of the back
shoes gradually extend the radius die forward until
the gates start to open and the tubing begins to
bend. Continue bending until the bend depth is equal
to that of the master. (See figure 2-C)

14. Take a reading for the bend depth and mark this in
the second BEND DEPTH section on the card.
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NOTE:
Repeat these steps for the remaining bends.
After all bends are completed, make the necessary end
finishing and take a measurement for the overall cut off
length. Be sure to make all notations on the blank
program card for later reference.

USING A BLOCK OF WOOD

Some bending cards or certain bending applications require
the use of a BLOCK OF WOOD. This is used to “cushion”
the tubing when a half shoe is being used. The BLOCK OF
WOOD should be approximately 2” x 4” x 4” and will be used
together with the half shoe. When half shoes are used on
larger size tubing, they have the tendency to depress or
indent the tubing somewhat due to the reduced surface area
on the half shoe itself. The block of wood will crush as the
bend is being made and will help support the tubing and
minimize distortion. (See figure 3-A)
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THREE INCH TUBE
BENDING PROCEDURE

High initial back gate pressure is required when bending
three inch tubing in order to get good, uniform bends.
Good bends will result when 13 gauge (.095 wall
thickness) is used. 14 gauge (.083 wall thickness) may be
used, but some tube deformation or inconsistency may
result.

These instructions MUST be followed closely for best
results. During this procedure use only the manual
operating controls. DO NOT USE AUTOMATIC
CONTROLS.

1. Upon installation of the three inch bending dies, it is
essential to readjust the sequence valve pressure.
This adjustment will require the use of a 1/4” Allen
wrench and a 3/4” open-end wrench.

2. Loosen the securing nut on the SEQUENCE VALVE
and insert the Allen wrench in the end of the

adjusting screw. The Allen wrench will remain in this
position during this bending process. (See figure 3-B)



1. Tubing is not required for steps 1-3. Advance the
radius die and check the sequence valve pressure.
Sequence valve pressure is shown on the pressure
gauge attached to the valve itself. The correct pressure
will be shown only as the radius die travels forward
through the bending gates while the radius die is in
motion. Normal operating pressure should be 1600
P.S.1. The correct return pressure will be set at 300-
350 P.S.1. For bending three inch tubing, the initial
sequence valve pressure should be raised to 2000
P.S.l1. for each bender (See page 33 for pressure
adjusting procedure.)

2. To raise the sequence valve pressure, turn the Allen
wrench clockwise until 2000 P.S.I. is maintained as
the radius die moves forward through the bending
gates. The return pressure will remain unchanged.

3. After proper pressures have been set, the dies
should be heavily greased.

NOTE:
Bending dies MUST be cleaned and
polished smooth for best results.

4. Position the tubing in the bender and advance the
radius die forward to begin the bending process.
Remember to USE MANUAL CONTROLS ONLY.

5. At a bend depth between 30 degrees and 40 degrees,
the bender may start to “bog” down. At this time, start
turning the Allen wrench counter-clockwise to reduce
the sequence valve pressure. Do not adjust below
400 P.S.1. This will allow the radius die to advance
further. Continue bending until the desired bend
depth is reached. Return the pressure to 2000 P.S.I.
for the next bend.

CAUTION!

DO NOT turn the adjustment screw
beyond the end threads of the screw.

6. If further bends are required, repeat this procedure
for each bend. ALWAYS return the sequence valve
pressure back to 1600 P.S.I. when finished. (See
page 33 for pressure adjusting procedure.)

BENDING STAINLESS
TUBING

In order to get good results when bending stainless tubing, it
is necessary to increase the back shoe pressure by adjusting
the sequence valve similar to the procedure previously
described. The recommended pressures are shown below.
When using large diameter or light gauge tubing, more back
shoe pressure is required. Always remember to reset the
bender to 1600 P.S.l. when you are finished.

Proper

Tubing Recommended Tubing

. i ) Backshoe
Size Tubing Grade Thickness

Pressure

12 O.0 304 Stainless Tubing 16 Gauge 2200-2500
"7 | 409 Stainless Tubing | 16 or 14 Gauge PsI

2-2-1/2" 2400- 2700
oD 409 Stainless Tubing 14 Gauge PS|

Stainless tubing comes in many grades.
The grades shown above are the best for bending.

NOTE:
It is very important to clean and lubricate the bending
dies during all bending procedures.

END FINISHING
OPERATIONS

CAUTION!

Before any attempt is made to use the end finishing
components on this machine, it is important that you
have read and fully understand all operating
instructions. KEEP HANDS CLEAR of all pinch

points. ONLY TRAINED PERSONNEL should be near
machine when it is in operation. NEVER stand in
front of arbor when operating internal expander.
ALWAYS wear safety glasses when operating this
machine.

USING THE INTERNAL EXPANDER

The internal expander uses segmented expander dies or
“segment sets” in conjunction with an expansion arbor.
When the arbor is pulled through the center of the
segment set it spreads the “fingers” which in turn
expands the tubing to an exact inside diameter. The
segment sets are designed to work on one size arbor
only. An adjustable Buttress Canister attached to the
internal expander cylinder is used to control the
expansion range.

NOTE:
The arbor must be snug to cylinder shaft before
operation begins to avoid damaging threads.
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USING THE STANDARD SEGMENT EXPANDERS
There are five standard segment sets included with your
bender. Each segment set is designed to be used with a
particular size tubing only. The appropriate sizes are
shown below. Standard segment sets are used for
making straight expansions. (See chart on page 12 for
typical end finishing illustrations.)

Part Number Maximum Expansion Capacity

SS-112 1-1/2” O.D. tubing to 1-5/8” I.D.
SS-134/178 | 1-3/4” or 1-7/8” O.D. tubing to 1-7/8 I.D.
SS-200 27 O.D. tubing to 2-1/8” I.D.

SS-214 2-1/4” O.D. tubing to 2-3/8” 1.D.

SS-212 2-1/2” O.D. tubing to 2-5/8” 1.D.

SS-300 3” O.D. tubing to 3-1/8” I.D.

IMPORTANT!
ALWAYS use the correct segment sets with the
corresponding tubing size. Incorrect usage of
segment sets will result in premature wear and
breakage. ALWAYS keep arbor well greased.

Aluminum Pointer

The following procedure is provided as a step-by-step
instruction to begin proper use of the internal expander.

1. Turn the machine on.

2. Lift the control handle to extend the cylinder shaft.
Install the arbor making sure that it is threaded all
the way on to the shaft.

3. Grease the arbor thoroughly.

4. |Install the appropriate segment set by simply
forcing the set over the head of the arbor. Grasp
the segment set firmly to keep fingers together.

5. Adjust the buttress canister until the grooved line on
the canister is lined up with the grooved line on the
aluminum pointer. Then center the “X” symbol on
top. With the buttress canister properly lined up, the
arbor will automatically stop so that the tubing is
expanded to the exact inside diameter for the

corresponding size segment set. (See figure 1-A)
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6. Place the tubing over the segment set. Be sure to

slide the tubing all the way down to the shoulder.

NOTE:

If there is a burr or dent on the end of the tubing, place
the tubing on the notched end of the segment set and

tap the valve handle until the burr is removed.
(See figure 2-A)

With the tubing in position and the buttress canister
lined up you are ready to expand.

Tap the control handle down until the tubing begins

to expand. Release and rotate the tubing clockwise.
Repeat until a smooth uniform expansion is produced.
Continue depressing the valve handle and rotating

the tubing until the arbor stops expanding.

(See figure 3-A)




9. Lift the valve handle up until the arbor extends and
the segment set is released.

10. Check the finished expansion end by placing it over
the end of tubing of the corresponding size. The
expansion should allow the tubing to fit snugly.

11. The expansion can be made to fit looser by turning
the buttress canister counter-clockwise or tighter by
turning the buttress canister clockwise.

HELPFUL TIP...

Cut off sections of tubing in all sizes approximately 3” in
length and weld them to a bracket similar to the one
shown below. Attach to your bender and use it to check
your expansions.

"
USING THE BALL JOINT SEGMENT SETS
Ball-joint segment sets are used to make ball-joint
expansions on shorter tubing ends. They are available in
three sizes; 27, 2-1/4” and 2-1/2”. These are not included
in standard tooling packages. (See chart on page 12 for
typical end finishing illustrations.)

Ball-type expansions can be made quick and easily using
ball segment sets on the internal expander as explained
below.

1. Slide the proper size ball-joint segment set over the
arbor. (See figure 1-A)

2. Place the tubing over the ball segment set until the
tubing end is flush with the shoulder.

3. Adjust the buttress canister until the grooved line on
the canister is lined up with the grooved line on the
pointer.

4. Depress the valve handle to form the ball on the end
of the tubing. Be careful not to distort the end of the
tubing. (See figure 2-A)

Figure 2-A

: 'V\,‘

5. To make a female ball expansion, place the tubing
over the arbor and segment set until the tubing is
positioned midway at the grooved area. Depress the
valve handle to flare the end of the tubing to match
with the mating male ball joint. (See figure 3-A)

Figure 3-A

USING THE FLARE SEGMENT SETS

These segment sets are used to make 45 degree flares on
tubing ends. Three different sets are available that work on
tubing sizes 1-1/2” - 2-1/2”. These are not included in
standard tooling packages. (See chart on page 12 for
typical end finishing illustrations.)

To produce a flare, proceed as follows.
1. Slide the proper size flare segment set over the arbor.
(See figure 1-B)

Figure 1-B"

ik - (%) - ;u'.‘. ar :
Bender Operation Manual 23




2. Place the tubing over the arbor and segment set, but
DO NOT place the end of the tubing past the last
step on the segment set. (See figure 1-A)

Figure 1-A

3. Depress the valve handle and rotate the tubing
clockwise until the desired flare is produced.

NOTE:
Smaller size tubing should be gradually
worked up onto the flare segment set until
the desired flare has been produced.

USING THE MANIFOLD FLANGE SEGMENT SETS
These segment sets are used to make donut-type
manifold flanges on tubing ends. They are available in
five sizes; 1-1/4”, 1-1/12”, 2”7, 2- 1/4”, and 2-1/12”. All
manifold segment sets are used in conjunction with limit
rings. These are not included in standard tooling
packages.

(See chart on page 12 for typical end finishing illustrations.)

To produce a manifold flange proceed as follows:
1. Place the proper size segment set over the arbor.
(See figure 1-B)

Figure 1-B

2. Place the proper size limit ring over the end of the tubing.

CAUTION!
NEVER use a limit ring that is defective or cracked.
DO NOT maintain constant pressure on the limit ring by

continuing to hold the valve handle down once the
expansion has been made. ALWAYS wear protective
safety goggles when operating the internal expander.
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3. Position the tubing over the arbor and segment set
until the tubing meets the shoulder.

4. Push the limit ring forward until it also meets the
shoulder and is flush with the end of the tubing.
(See figure 1-C)

5. Depress the valve handle to form the flange. The
flange will be formed as the raised areas expand and
the tubing end is contained by the limit ring.

USING THE SWAGER BOX

The swager box is an expanding/flaring unit located to
the rear of the bender, which utilizes pipe collars in
conjunction with bullet shaped expander/forming dies to
perform a variety of tube end finishing.

CAUTION!

Read the following section carefully before attempting
to operate the swager unit. BE CAREFUL when using
the swager assembly due to the extreme pressure
created by the hydraulic cylinder. NEVER allow
untrained personnel to operate machinery.
KEEP HANDS CLEAR of all pinch points. ALWAYS
wear protective safety goggles.

USING THE “STED” EXPANDER DIES - STED's are
referred to as “solid expander dies”. Each tool is marked
for the proper size tubing. Some of these dies perform two
different functions. The STED expander dies will swage/
expand the tubing to exact inside diameters but some can
also be used for making male ball expansions. The tooling
applications are explained below.

Part Number Application

STED-112 Expands 1-1/2” tubing to 1-1/2” I.D.
STED-134 Expands 1-3/4” tubing to 1-3/4” 1.D.
STED-178 Expands 1-7/8” tubing to 1-7/8” I.D.

STED-200 B-134 | Expands 2” tubing to 2” I.D.

Also used to make 1-3/4” Male Ball Expansion

Expands 2-1/4” tubing to 2-1/4” 1.D.
Also used to make 2" Male Ball Expansion

Expands 2-1/2” tubing to 2-1/2” 1.D.
Also used to make 2-1/4” Male Ball Expansion

STED-300 Expands 3” tubing to 3” I.D.

Special sizes are available upon request

STED-214 B-200.

STED-212 B-214




MAKING STRAIGHT EXPANSIONS

Follow these steps to produce straight expansions using
the STEP expander dies. (See chart on page 12 for
typical end finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the required STED for the appropriate tubing
size on the ST-1 adapter attached to the end of the
cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.
The hinge should be positioned on the top side and
the smaller tapered edge of the collar should be
towards the cylinder shaft.

4. Leave at least three inches of tubing extended
beyond the inside edge of the adapter collar.
(See figure 1-A)

Figure 1-A

5. To secure the tubing firmly, snug the collar back into
the clamp blocks by gently pushing back on the collar
assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the expander die enters
the tubing. Be sure that the tool is centered with the
tubing. Continue moving the cylinder forward until
the expansion is formed. (See figure 2-A)

NOTE:
NEVER run the expander die into the tubing
more than 1/4” from the end of the die. NEVER
completely bury the die into the tubing.

Figure 2-A

After the tubing has been expanded, retract the die
by lifting up on the control handle.

Separate the collar from the tubing. Remove tooling
and return to the storage area.

CAUTION!
BE SAFE. DO NOT rush any procedure. ALWAYS

operate the swager unit SLOWLY and CAUTIOUSLY.
KEEP HANDS CLEAR from all pinch points.
ALWAYS wear protective safety goggles.

To

USING THE STED EXPANDER DIES OR
THE B-2I12 TO MAKE MALE BALL EXPANSIONS

IMPORTANT NOTE:
When making male ball expansions it is
necessary to first install the pipe flange or clamp
around the tube prior to finishing the ends.

make a male ball expansion using the STED

expander dies or B-212, proceed as follows. (See chart
on page 12 for typical end finishing illustrations.)

NOTE:
The “B” symbol stamped on the STED expander
dies identifies the tool required for making male ball

expansions. The “E” symbol identifies the tool required

for making straight expansions.

Some STED expander dies do not show a “E” or “B”
symbol. These are used for making straight
expansions only. The B-212 tool is used for making
male ball expansions on 2-1/2” tubing only.

Retract the swager cylinder completely by lifting the
valve handle up.

Install the required STED for the appropriate tubing
size or B-212 on the ST-1 adapter attached to the
end of the cylinder shaft.

Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

Leave at least three inches of tubing extended
beyond the inside edge of the adapter collar.

Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

Slowly, while depressing the valve handle down,
move the shaft forward until the tool enters the
tubing. Be sure that the tool is centered with the
tubing.

Slowly, bring the tool forward until it meets the marking
ring etched around the circumference of the tool. Do
not go beyond the grooved marking ring.

After the tubing has been expanded, retract the die
by lifting up on the control handle.

DO NOT remove tubing from the collar.

. Install the DOMING DIE on the ST-1 adapter attached
to the end of the cylinder shaft. (See figure 3-A)
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Figure 3-A

1. Slowly, move the tool forward until the desired ball
is achieved. This procedure requires careful control.
(See figure 1-B)

Figure 1-B

12. Retract the die by lifting up on the control handle.

13. Separate the collar from the tubing. Remove tooling
and return to the storage area.

USING THE BFED TOOLS TO MAKE
FEMALE BALL EXPANSIONS

IMPORTANT NOTE:
When making male ball expansions it is
necessary to first install the pipe flange or clamp
around the tube prior to finishing the ends.

The BFED-134/214 & BFED-200/212 are forming tools
for flaring pipe ends to make female ball expansions.
Each tool is “stepped” and has the ability to flare two
different sizes. The BFED-134/212 is used for tubing
sizes 1-3/4” and 2-1/2” while the BFED-134/214 is used
for tubing sizes 1-3/4” and 2-1/4".

Follow these steps to produce female ball expansions
using the BFED dies. (See chart on page 12 for typical
end finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the required BFED for the appropriate tubing
size on the ST-1 adapter attached to the end of the
cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.
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4. Leave at least three inches of tubing extended
beyond the inside edge of the adapter collar.
(See figure 2-B)

Figure 2-B

5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool enters the
tubing. Be sure that the tool is centered with the
tubing. Continue moving the cylinder forward
until the expansion is formed. (See figure 3-B)

7. After the tubing has been expanded, retract the die
by lifting up on the control handle. Separate the collar
from the tubing. Remove tooling and return to the
storage area.

USING THE HPF-300 TOOL TO MAKE
45 DEGREE FLARES AND FLAT FLARES

IMPORTANT NOTE:
When making 45 degree flares and flat flares it is
necessary to first install the pipe flange or clamp
around the tube prior to finishing the ends.

Follow these steps to produce flares using the HPF-300
tool. See chart on page 11 for typical end finishing
illustrations.

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the HPF-300 tool on the ST-1 adapter
attached to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.



4. Leave at least three inches of tubing extended
beyond the inside edge of the adapter collar.
(See figure 1-A)

Figure 1-A

< T aiile
5.  Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool enters the
tubing. Be sure that the tool is centered with the
tubing.

7. Slowly, move the tool forward until the desired flare
is achieved. (See figure 2-A)

Figure 2-A

8. Retract the die by lifting up on the control handle.
You have now completed the 45 degree flare.

To complete the FLAT FLARE proceed as follows.

1. After retracting the cylinder, install the flattening tool
as shown below. (See figure 2-B)

2. Slowly, move the tool forward until the flare forms a
flat surface. (See figure 2-C)

Figure 2-C

3. Retract the die by lifting up on the control handle.

4. Separate the collar from the tubing. Remove
tooling and return to the storage area.

USING THE HPF-300 TO MAKE A MANIFOLD FLANGE

IMPORTANT NOTE:
When making a manifold flange it is necessary to
first install the pipe flange or clamp around the
tube prior to finishing the ends.

On this application it is necessary to use a scrap piece of
tubing approximately 1-1/2” long of the same O.D. size.
This tubing section will be inserted into the tubing end to
form a gasket retainer.

Follow these steps to produce a manifold flange using
the HPF-300 tool. (See chart on page 12 for typical end
finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the HPF-300 tool on the ST-1 adapter attached
to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

4. Leave at least three inches of tubing extended
beyond the inside edge of the adapter collar.
(See figure 2-D)

Figure 2-D
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5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool enters the tubing.
Be sure that the tool is centered with the tubing.

7. Slowly, move the tool forward until a 45 degree flare
is achieved. (See figure 3-A)

Figure 3-A

8. Retract the die by lifting up on the control handle. You
have now completed the 45 degree flare.

9. After retracting the cylinder shaft, install the flattening
tool as shown below. (See figure 3-B)

Figure 3-B

10. Now, pull the flared tubing end up against the
chamfered edge of the adapter collar as shown
below. THIS STEP IS VERY IMPORTANT so that the
tubing end is retained within the clamped area. This
will prevent the flared end from swelling when the
insert is pressed in. (See figure 3-C)

Figure 3-C
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CAUTION!
Pay careful attention when performing the
following steps. KEEP HANDS CLEAR from all

pinch points.
ALWAYS remove hands from the expanding area
when cylinder is in motion.
ALWAYS wear protective safety goggles.

11. Insert the scrap pipe nipple into the flared end of the
tubing. The nipple should hold itself in position.

12. Remove hands from the swaging area and slowly
move the tool forward until the scrap nipple is forced
into the tube opening. Stop when the scrap nipple
protrudes 1/2” from the tube end. (See figure 3-D)

Figure 3-D

13. Retract the die by lifting up on the control handle.
This will form a seat for the round donut gasket as
shown below. (See figure 3-E)

Figure 3-E

14. Separate the collar from the tubing. Remove tooling
and return to the storage area.

CAUTION!
Remember, on 1302 models the swager side of the
cylinder moves simultaneously when operating the

internal expander. ALWAYS REMOVE TOOLING
FROM THE SWAGER AREA when finished to avoid
damage to the tooling and cylinder when the
internal expander is being used.




USING THE CFT TO MAKE A MANIFOLD FLANGE.

IMPORTANT NOTE:
When making a manifold flange, it is necessary to
first install the pipe flange or clamp around the
tube prior to finishing the ends.

CFT tools are used for making manifold flanges quick
and easy. Not included in standard tooling packages.

Follow these steps to produce a manifold flange using
the optional CFT tool. (See chart on page 12 for typical
end finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the appropriate CFT tool on the ST-1 adapter
attached to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

4. Leave ONLY 1-1/2” inches of tubing extended beyond
the inside edge of the adapter collar. (See figure 3-F)

Figure 3-F

5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool contacts the
tubing. Be sure that the tool is centered with the
tubing.

7. Make the manifold flange by advancing the tool
forward towards the collar until the cylinder stops.
Apply full pressure for this operation. (See figure 1-A)

Figure 1A

8. Retract the die by lifting up on the control handle.

9. Separate the collar from the tubing. Remove tooling
and return to the storage area.

USING THE REDUCING TOOLS - Reducing tools are
used for reducing or “shrinking” pipe ends to exact outside
diameters. Each tool is marked with the appropriate size.
It is important to understand that the size marked on the
tool will be the size that the tubing wlll be reduced down
to. For example, a tool marked 200 will reduce 2-1/4” tubing
down to 2” O. D. and a tool marked 214 will reduce 2-1/2”
tubing down to 2-1/4” O.D.

Not included in standard tooling packages.

IMPORTANT NOTE:
Reducing tools MUST be thoroughly greased before use.

To properly reduce the tube end using the optional
reducing tools follow these simple steps. See chart on
page 12 for typical end finishing illustrations.

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the appropriate REDUCING TOOL on the ST-1
adapter attached to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

4. Leave at least 3-1/2” of tubing extended beyond the
inside edge of the adapter collar. (See figure 2-B)

Figure 2-B

5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool contacts the
tubing. Be sure that the tool is centered with the
tubing.

7. Make the reduction by advancing the tool forward
towards the collar until the tool bottoms out against
the tubing end. Once the tool stops, release the valve
handle. Do not apply full pressure for this operation.
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8. Retract the die by lifting up on the control handle.
(See figure 2-C)

Figure 2-C

9. Separate the collar from the tubing. Remove tooling
and return to the storage area.

USING THE DOMING DIE TO FINISH TAIL PIPE ENDS
For a more finished look on tailpipe ends, you may use
the DOMING DIE to slightly dome the ends. To properly
do this, follow these simple steps. (See chart on page 12
for typical end finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the DD-134/212 tool on the ST-1 adapter
attached to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

4. Leave the maximum amount of tubing extended
beyond the inside edge of the adapter collar as
possible. This will keep any slight clamp marks that
may occur away from the end of the tailpipe which
is usually exposed as it is installed on the vehicle.

(See figure 3-C)

Figure 3-C

5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool contacts the
tubing. Be sure that the tool is centered with the
tubing.
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7. Slowly, move the tool forward until the desired finish
is achieved. (See figure 1-A)

Figure 1-A

8. Retract the die by lifting up on the control handle.
Separate the collar from the tubing. Remove tooling
and return to the storage area.

USING THE HCT-214/212

This tool is for making header flanges or “collectors” on
2-1/4” and 2-1/2” pipe ends. This eliminates the need to
purchase a collector when installing header type
manifolds. Not included in standard tooling packages.

IMPORTANT NOTE:
When making a manifold flange, it is necessary to first
install the pipe flange or clamp around the tube prior to
finishing the ends.

To properly produce a header collector using the optional
HCT-214/212 tool follow these simple steps. (See chart
on page 12 for typical end finishing illustrations.)

1. Retract the swager cylinder completely by lifting the
valve handle up.

2. Install the HCT-214/212 on the ST-1 adapter attached
to the end of the cylinder shaft.

3. Install the required HAC adapter collar around the
tubing and position within the swager clamp blocks.

4. Leave at least 4” of tubing extended beyond the
inside edge of the adapter collar. (See figure 2-A)

Figure 2-A




5. Snug the collar back into the clamp blocks by gently
pushing back on the collar assembly.

6. Slowly, while depressing the valve handle down,
move the shaft forward until the tool enters the
tubing. Be sure that the tool is centered with the
tubing.

7. Make the collector flange by advancing the tool
forward until the cylinder stops. Apply full pressure
for this operation. (See figure 3-A)

Figure 3-A

8. Retract the die by lifting up on the control handle.

9. Separate the collar from the tubing. Remove tooling
and return to the storage area.

MAINTENANCE

Your new bender was designed and built for years of
dependable service. The following maintenance
schedule has been formulated to produce satisfactory
performance and longevity of your machine. Reasonable
care and daily observation of wear items will supplement
this schedule and result in a prolonged service life.

HYDRAULIC OIL

Your new bender was shipped with approximately seven
gallons of hydraulic oil. The correct oil level will be shown
on the sight gauge located to the rear right of the machine.
To properly check the oil level, proceed as

follows.

1. Advance the radius die until it just comes in contact
with the back shoes.

2. At this time visually check the oil by observing the oil
sight gauge. At the proper level, oil should appear
midway on the gauge.

—SIGHT GAUGE

Do not allow fluid
level to go lower
than this point.

(OIL cAU

3. If oil cannot be seen, it will necessary to add oil via
the flller cap located on the reservoir.

Breather Cap

L

If the oil level continues to drop and oil needs to be
added frequently, the machine should be
checked thoroughly for possible leaks.

Any of the following hydraulic oils may be used.

Make Brand
Chevron OC Turbine 46
Mobile DTE Medium
Texaco Rando HD 46
Conoco Turbine 46
Shell Shell Turbo 46
Citgo AW46
Pennzoil Zoil Medium or No.10

Union 76 UNAX AW46

If the above brands are not available,
use any 10 medium weight mineral based
hydraulic fluid with a non-foaming additive.

NOTE:
The hydraulic oil should be changed after 1,500
hours of operation or yearly, whichever comes first.
The oil filter should also be changed at this time.

RECOMMENDED WEEKLY MAINTENANCE

Clean and re-grease guide plate, arbor and swager
clamp blocks.

Check for equal chain tension. (See page 34)
Check all pressures. (See page 33)

Inspect all hydraulic hoses for wear or cuts. Replace
faulty hoses.

L 2R 2R 2 L 4

¢ Check for hydraulic leaks. Repair leaks immediately.
RECOMMENDED MONTHLY MAINTENANCE

Check depth-of-bend for accuracy.

(See pages 39 & 40)

Grease zirk fittings on barrel assembly.

Clean and spray all dies with rust inhibitor.

Tighten all hydraulic hoses as required. Do not
over-tighten.

Check squareness of back gates and level guide
plate. Shim / adjust as required. (See page 35)
Re-torque mounting bolts and nuts on all hydraulic
components.

Lubricate caster assemblies.

Remove any nicks or burrs from tooling with a small
file.

Snug arbor and ST-1 to cylinder shaft.
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NOTE:

Loose hoses and hydraulic components will not always
show a visual sign of leakage, however they can cause
aeration of the system by “sucking” air. It is very
important to tighten all hoses and mounting bolts on
hydraulic components monthly.

PRESSURE SETTINGS

There are three critical pressure settings on your bender
that affect its performance These pressures should be
checked weekly. The following is a brief description of
the pressures and the roles they play.

CAUTION!

Improper back pressure settings will cause tubing

to wrinkle and/or collapse and may also damage
machine and/or dies.

BACK PRESSURE

Back pressure is actually resistance pressure applied to
the back gates during the bending process. The pressure
is transferred to the back gates via the bottom cylinder
and chain assembly. The setting itself is controlled by the
sequence valve. This “resistance” pressure is required in
order to form the shape of the tubing as the radius die
advances. This pressure is read on the gauge attached
to the sequence valve located near the front left side of
the machine. The pressure reading is taken as the dies
advance through the gates during a bend. The normal
operating back pressure should be set at 1600 P.S.I.
In some cases it may be necessary to adjust this
pressure. (See Three Inch and Stainless Bending
Procedures found on pages 21 & 22.)

If the back pressure needs adjusting, proceed as follows:
1. Turn the machine on.

2. Place a radius die and set of back shoes in position.
Tubing will not be required for this operation.

3. Advance the radius die until it begins to pass through
the gates.

4. At this time read the pressure shown on the gauge
attached to the sequence valve. (See figure 3-B)

5. If an adjustment is required, loosen the locking nut
that secures the adjusting screw.

6. To increase the pressure, turn the adjusting screw
clockwise; to decrease, counterclockwise. Never
exceed 2000 P.S.I.

CAUTION!
Never exceed 2000 P.S.l. for the back pressure
unless specifically instructed to do so by the

factory for special circumstances. If it is necessary
to increase the back pressure, always remember to
return the pressure back to 1600 P.S.I. before
proceeding with the next bend.

RETURN PRESSURE

This pressure reading is also taken on the gauge located
near the front left side of the machine. The purpose of this
pressure is to maintain adequate tension on the chain
assemblies during the retract sequence. This is important
so that the gates close in unison with the radius die. Upon
initiating the return sequence, hydraulic fluid is “split” and
redirected, so that an equal portion is transferred to the
top cylinder and bottom cylinder simultaneously. If the
pressure is set too high, the machine will groan and strain
when reversing as the top cylinder tries to overcome the
bottom cylinder. If the pressure is too low, the gates may
hesitate or remain open when the radius die retracts as
the top cylinder receives more fluid than the bottom
cylinder. It is seldom necessary to readjust this pressure
setting. The normal operating return pressure should
be set at 350 P.S.I. This pressure reading is taken as the
radius die retracts just after it releases from the back
shoes. This pressure setting is controlled by the flow
control valve.

(See figure 1-A and 2-A)




If the return pressure needs adjusting, proceed as follows.
1. Turn the machine on.

2. Place a radius die and set of back shoes in position.
Tubing will not be required for this operation.

3. Advance the radius die until it just comes in contact
with the back shoes.

4. Using the manual controls, initiate the retract sequence
and read the pressure shown on the gauge located to
the front of the machine.

5. If an adjustment is required, loosen the locking nut
that secures the adjusting screw.

6. To increase the pressure, turn the adjusting screw
slightly clockwise; to decrease, counter-clockwise.
Never exceed 350 P.S.I.

CAUTION!
Never exceed 350 P.S.I. for the return pressure

unless specifically instructed to do so by the
factory for special circumstances.

SYSTEM PRESSURE
Your bender has a built in relief valve in order to control
maximum pressure output for the entire machine. As the
fluid exits the hydraulic pump, it first enters the swager
control valve that contains an adjustable “ball-check”
relief valve. (See figure 3-A)

LEGRENTE)

The normal operating system pressure should be set
at 3200 P.S.I. This pressure is read on the gauge located
near the center of the machine next to the hydraulic
pump. (See figure 3-B)

To check and adjust the system pressure, proceed as follows.
1. Turn the machine on.

2. Press the swager control valve down until the swager
cylinder is bottomed out.

3. When the cylinder bottoms out or is extended to
maximum travel the pressure will surge and the
machine will “groan” as the relief valve opens up and
fluid is redirected back to the reservoir. This is when
the reading should be taken.

4. If an adjustment is required, loosen the locking nut
that secures the adjusting screw on the relief valve.

5. To increase the pressure, turn the adjusting screw
slightly clockwise; to decrease, counter-clockwise.
Never exceed 3200 P.S.I.

CAUTION!
Never exceed 3200 P.S.I. for the system

pressure unless specifically instructed
to do so by the factory
for special circumstances.

ADJUSTING THE CHAINS

When the chains are properly adjusted, the threaded
chain connector will protrude from the adjusting nut
approximately one quarter of an inch. Both chains should
have equal tension. If one chain has more slack than the
other, tighten the chain connector adjusting nut using a
1-1/16” open end wrench. NEVER tighten the chain
connector so that it is bottomed out against the chain
return block. (See figure 3-C)

Figure 3-C
5/16” CHAIN BOLT

CHAIN RETURN BLOCK
CHAIN CONNECTOR

NOTE:

The chain return bolt has the tendency to loosen
during normal use. If it is necessary to tighten this bolt,
remove one of the chain connectors and tighten
using a 1-3/8” open end wrench.

After the bolt is secure, replace the chain
connector and adjust as described above.

CAUTION!

If any part of the chain or assembly bolts appear

to be damaged in any way, discontinue use
until they are replaced.
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LEVELING THE GUIDE PLATE WITH

THE BACK GATES

The back gates and guide plate have been precisely
leveled at the factory and should seldom require
adjustment. If however, the guide plate becomes un-level
with the back gates, the bending dies will become
misaligned and cause the tubing to wrinkle.

To properly check the guide plate and back gates for
proper levelness, follow these steps:

1. Remove bending dies from machine.

2. Retract pusher block completely.

3. Clean the guide plate and gate surface of all dirt,
grease, and other debris.

4. Seat the barrel shaft with a lead hammer.

5. Tighten the barrel shaft nuts located directly

underneath each back gate. Do not overtighten.

6. Place a straight edge across the surface of the
back gates just above the guide plate.
(See figure 1-A)

Gate Assembly

7. With the straight edge in position, check for
proper clearance as illustrated below. The
straight edge should contact the gate surface
evenly on both sides and lay flat on the surface
of the guide plate.

IMPROPER ALIGNMENT.
Guide plate is NOT square with the back gates.

[ 1
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PROPER ALIGNMENT.

GUIDE PLATE IS SQUARE WITH THE BACK GATES.

e iare

The guide plate will require adjustment/shimming if;

7

¢ there is more than .01” gap between the plain of the
back gates and the surface of the guide plate.

¢ the plain of the gate assemblies is not square with
the guide plate.

4 the plain of the back gates is actually lower than the
surface of the guide plate.

If it is necessary to shim the guide plate so that it is
square with the back gate assemblies, follow the steps
as outlined below:

1. Turn the machine on.

2. Place a set of bending dies in position.

3. Advance the radius die forward until the front Allen
bolt on the guide plate is exposed.

4. Loosen the front allen bolt on the guide plate using a
3/8” hex wrench until the head of the bolt is flush
with the surface of the guide plate. (See figure 1B)

Figure 1-B

5. Retract and remove the radius die so that the two
middle bolts are exposed on the guide plate and
loosen. Make sure that the head of the bolt DOES

NOT protrude from the surface of the guide plate.
(See figure 1-C)
Figure 1-C £




6. It will not be necessary to loosen the rear most bolt
on the guide plate for this service.

7. Using a pry bar, elevate the front of the guide plate.
(See figure 2-A)

—

8. Using shim stock .002 - .005 thick, shim underneath
the guide plate as required until proper levelness is
achieved.

9. Tighten all allen bolts on the guide plate then grease
well.

VISUALLY CHECKING THE
BARREL BUSHINGS FOR WEAR

The barrel bushings should be checked every six months
for excessive wear. If the barrel bushings become worn,
the barrel shafts will have too much play and the gates
will become misaligned causing the tubing to wrinkle.
(See figure 2-B)

Figure 2-B
ul

TE | This diagram shows

the gate assembly
misaligned with the
barrel due to
excessive
wear on the barrel
bushings.

To check the barrel bushings for excessive wear it is
necessary to completely remove one of the gate
assemblies and visually check the bronze bushings. The
left gate assembily is the easiest to remove. If the
bushings are worn on the left side of the barrel, then the
right side bushings will be equally worn. There are two
2-1/2” x 27 x 1-1/2” bronze bushings press fitted on the
top and bottom of each side of the barrel assembly. To
visually check these bushings, follow the steps outlined
below:

1. Disassemble the left side chain assembly by removing
the left side chain connector. (See figure 2-C)

2. Remove the barrel shaft nut located below the left
side gate assembly. (See figure 3-A)

3. Using a rubber mallet, carefully tap the shaft up and
out of the barrel. BE CAREFUL when removing shaft
to prevent threads from being damaged. Be sure to

keep shaft key as it is required for re-installation.

(See figure 3-B)

Remove the left gate assembly.

Clean shaft and inside of barrel of all grease and
debris.

Visually check shaft for excessive wear. Replace
shaft if diameter is less than 1.997”. (See figure 3-C)

|
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7. Visually check bronze bushings for excessive wear.
Replace bushings if inside diameter is greater than
2.005” or more. (See figure 3-A)

8. After check is completed, reverse steps and adjust
chain assembly as described on page 34.

IMPORTANT NOTE:
Be sure to grease zirk fittings on each side of the
barrel after re-installation of gate assemblies.

ALIGNING THE SWAGER
BOX CYLINDER

The swager cylinder should be checked periodically for
proper alignment. If the swager cylinder is not square or
centered with the swager clamp blocks, the tubing will
not expand correctly.

NOTE:
If the swager cylinder is damaged or bent due to
improper use, there is no way to correct other
than total replacement of the cylinder.

To properly check the swager cylinder for proper
alignment, follow the steps outlined below.

1. Turn the machine on.

2. Install a HPF-300 or similar tool on the ST-1adapter.
(See figure 3-B)

Figure 3-B

3. Position a section of squarely cut 2” tubing
approximately 12” long into the clamp block area
using the necessary HAC adapter collar.

4. Gently snug the collar back into the clamp blocks by
gently pushing back on the collar assembly.
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5. Hold the tubing securely making sure that the

HAC-300 is square within the clamp blocks.

6. Advance the tool forward until it just makes contact

with the tubing.

7. At this time, the tool should contact the complete

circumference of the tubing end simultaneously. If
the swager cylinder is out of alignment or the cylinder
shaft is bent, then the tool will only partially contact
the tubing circumference. (See illustrations)

IMPROPER ALIGNMENT

]

PROPER ALIGNMENT

d \
ﬂ-——’/_‘

8. If the swager cylinder is out of alignment, proceed

as follows to make proper adjustments.

9. Turn the machine off until all necessary adjustments

are made.

10. Remove the two allen bolts securing the swager tool
tray using a 1/8” hex wrench. (See figure 3-C)

11. Loosen the four (4) 1/2” nuts (or bolts) attaching the
cylinder to the swager box using a 3/4” socket or
open end wrench. It is not necessary to completely
remove the nuts or bolts. (See figure 1-A)



Figure 1-AF
PO+ 15 ‘Wm )

-

. Shim the swager cylinder as necessary by inserting
shim stock between the cylinder end block and the
swager box until proper alignment is achieved.
(See figure 1-B)

13. Tighten the four nuts or bolts securing the swager
cylinder to the swager box frame.

14. Turn the machine on and repeat check.

15. Re-install the tool tray if no further adjustments are
required.

CHECKING THE PUSHER
BLOCK FOR WEAR

If the pusher block becomes badly worn or out of square,
the radius dies could become misaligned with the back
shoes causing the tubing to wrinkle. Make sure that the
cylinder shaft is snug to the pusher block before
proceeding. To check to see if the pusher block shows
signs of excessive wear, use a screwdriver to pry the
pusher block “up and down” as illustrated below.

4

If there is more than 1/32” of movement in either
direction, the pusher block should be replaced.

Check to see if the pusher block is square to the guide
plate as illustrated below.

PROPER POSITIONING
CARPENTER
PUSHER |—, SQUARE”
BLOCK
|
[ GUIDE PLATE
IMPROPER POSITIONING
CARPENTER
PUSHER “SQUARE”
BLOCK | =
r GUIDE PLATE

If the pusher block is excessively worn or out of square,
then replace the pusher block as follows.

1. Using a large crescent wrench or equivalent, disconnect
the cylinder shaft from the pusher block by turning
the cylinder shaft counterclockwise. (See figure 1-C)

Figure 1-C

2. Lift the cylinder up and position a block of wood
underneath the rear end of the cylinder to support it
and allow adequate room to clear the pusher block.

It is not necessary to remove any hydraulic hoses.
(See figure 2-A)
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3. Remove the pusher block by sliding it to the rear end
then off of the guide plate

4. Carefully re-install the new pusher block (it should be
tight) by reversing these steps.

5. Snug the cylinder to the pusher block and thoroughly
grease the guide plate.

CALIBRATING THE DEPTH-OF-BEND PLATE
(BLUE-BULLET) AND “BAS” MODELS

To properly calibrate the depth-of-bend plate on all "Blue
Bullet" and “BAS” models, follow the steps outlined
below.

1. Turn the machine on.

2. Place a set of bending dies in position.

3. Using a carpenters square, advance the radius die
until the back gates are at a true 90 degrees,

contacting the inside of the square evenly across
the front of the gates. (See figure 2-B)

o T

4. Check the depth-of-bend plate and adjust the pointer
so that it reads 90 degrees at this time.

(See figure 2-C)

5. Retract the radius die and check that the pointer
returns to zero. If not, loosen the mounting bolts on
the degree plate and adjust the plate until both 90
degree and zero degree readings are achieved.

Figure 2-C

NOTE:
Some tubing may experience “spring back” after the
bend is made. To compensate for this, set your
depth-of-bend pointer 2 degrees less than
the actual position of the gates.
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CALIBRATING THE AUTOMATIC
DEPTH-OF-BEND SWITCH / “BAS” MODELS

Before attempting the following, first calibrate the depth-
of-bend plate as previously described. To properly
calibrate the automatic depth-of-bend switch on all “BAS”
models, follow the steps outlined below.

POINTER

SWITCH

1. Turn the machine on.
2. Place a set of bending dies in position.

3. Advance the radius die forward until the depth-of-
bend / pointer reads 90 degrees. (See figure 3-A)

4. Gently slide the automatic depth-of-bend switch
handle back until the two pointers are lined up with
each other. (See figure 3-B)




5. Loosen the set screw on the adjustable trip arm
located directly underneath the depth-of bend
plate and adjust so that it just activates the
microswitch.

6. Re-tighten the set screw.

7. Retract the radius die and re-check.

8. If further adjustment is required, repeat steps.

OPERATING THE MACHINE MANUALLY USING

THE ELECTRIC SOLENOID VALVE

All “BAS” models incorporate an electronic

solenoid valve that controls operation of the top cylinder
for all bending functions. The solenoid valve is located
to the rear of the machine, just below the oil filter.

(See figure 1-C)

The solenoid valve is an electric spool valve that uses
electric-magnets (coils) to activate the valve spool. You
can use the manual “buttons” on the end of each coil to
temporarily activate the top cylinder should a malfunc-
tion occur with the automatic controls or the solenoid
valve itself. (See figure 2-A)

Figure 2-A

SOLENOID COIL

MANUAL
OPERATE BUTTON

SOLENOID SUBPLATE

The manual buttons control the top cylinder as follows;
To advance the radius die - Press the right button
inward using an insulated tool or non-conducting rod.
To retract the radius die - Press the left button inward
using an insulated tool or non-conducting rod.

NOTE:

The manual control function of the solenoid valve
should effectively advance or retract the radius
die under all conditions. The manual button
should be pressed firmly to activate.

SOLENOID VALVE
MAINTENANCE

Certain symptoms and suggested repair procedures are
explained below.

4 The valve Inadvertently “sticks” causing the top
cylinder to uncontrollably advance or retract.
Operating the valve manually will often dislodge foreign
particles that may have become trapped in the valve
spool. If this does not free the valve, remove the solenoid
coil covers and make sure there is no foreign matter that
could interfere with the moving parts. Clean and
reassemble.

¢ The valve spool Is free but still does not activate
with the control board or twin foot switches.
Remove the solenoid valve coils and check for an open
or shorted circuit. Check all electrical connections.

4 The valve spool Is free and the coils are not
open or shorted, but It still does not activate with
the control board or twin foot switches. Check the
incoming voltage to the valve. Proper incoming voltage
should be between 208 - 230 volts A.C.

4 There Is no voltage to the solenoid valve or the

voltage Is too low. Check the fuse on the control
board or see electrical diagrams on pages 4.
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ELECTRICAL REPAIR

WARNING!

Electrical equipment should be serviced by
certified electrician’s only. This manual should
not be viewed as sufficient instructions for those
who are not otherwise qualified to operate,

service or maintain the equipment discussed.
Although reasonable care has been taken to
provide accurate and authoritative information in
this manual, no responsibility is assumed by the
manufacturer for any consequences arising out
of the use of this material.

The following section contains instructions and
illustrations to aid in electrical repair. Most electrical
components cannot be repaired and require only removal
and installation of new components. If replacement parts
are to be installed, refer to the wiring diagrams found on
pages 49 & 50.

DANGER!
This machine contains high voltage. Disconnect

power at the receptacle before performing any
electrical repairs. Secure plug so that it cannot be
accidentally plugged in during servicing.

CHECKING THE MICRO
SWITCHES / AUTOMATIC
MODELS

The micro switches shown below play a very important
part in the control features of your machine. These
switches remain in the circuit at all times in order for the
controls to function properly.

MICROSWITCH "BAS"
DESCRIPTION MODELS
Top Micro Switch
Right Foot Switch
Left Foot Switch
Depth -of-Bend Switch
Zero Angle Micro Switch

XX [X[X

Each micro switch has three terminals for connecting the
necessary wires. These terminals will be labeled as
follows:
“C” or Common
“NO” or Normally Open
“NC” or Normally Closed
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To tell if the micro switch is good, remove it from the
machine and use an ohmmeter to check the circuits as
follows:

WITH THE SWITCH IN THE NEUTRAL POSITION -
Place one of the prongs from your ohmmeter on the
“‘common” terminal of the switch and the other on the
“normally closed” terminal. At this time there should be
continuity between the two. There should be no continu-
ity between the “common” and “normally open” at this
time.

(See Fig. 2-A)
Figure 2-A
NEUTRAL
POSITION
SHOWN
C N.O N.C

WITH THE LEVER OR BUTTON DEPRESSED - Place
one of the prongs from your ohmmeter on the “common”
terminal of the switch and the other on the “normally
open” terminal. At this time there should be continuity
between the two. There should be no continuity between
the‘common” and “normally closed” terminals at this
time. (See figure 1-A)

Figure 1-A
ACTIVATED
POSITION
SHOWN
C N.O N.C.
CAUTION:

Replace ALL faulty switches immediately.
NEVER attempt to bypass or “hot-wire” any of
the micro switches.



MOTOR CONNECTIONS

For motor lead connections, refer to the charts below. In
addition, to the motor lead wires it is necessary to connect
the green ground wire. Electric motor MUST be grounded

at all times.

220 Volt 60HZ Single Phase

Incoming Power
Line 1
Line 2

Motor Leads
5and 1
8 and 4

To reverse rotation, interchange lines 5 and 8

220 Volt 60HZ Three Phase

Incoming Power
Line 1

Line 2

Line 3

Twist together

Motor Leads
3and 9

2 and 8
1Tand 7
4,5,6

To reverse rotation, interchange any two line leads

440 Volt 60HZ Three Phase

Incoming Power
Line 1

Line 2

Line 3

Twist together
Twist together
Twist together

Motor Leads
1

2

3

6 and 9
5and 8
4and7

To reverse rotation, interchange any two line leads

220 Volt 50HZ Three Phase

Incoming Power
Line 1
Line 2
Line 3

Motor Leads
1,6,7,12
2,4,8,10
3,5,9 11

To reverse rotation, interchange any two line leads

380 Volt 50HZ Three Phase

Incoming Power
Line 1

Line 2

Line 3

Twist together
Twist together

Motor Leads
1Tand 7

2 and 8
3and 9

10, 11,12
4,5,6

To reverse rotation, interchange any two line leads

440 Volt 50 HZ Three Phase

Incoming Power
Line 1

Line 2

Line 3

Twist together
Twist together
Twist together

Motor Leads
1and 12

2 and 10

3 and 11

4 and 5
5and 8

6 and 9

To reverse rotation, interchange any two line leads

CAUTION!

All “BAS” models wired for more than

220 volts are factory equipped with a transformer
to reduce the incoming voltage to the circuit board
down to 220 volts AC.

TO CHECK FOR
PROPER ROTATION

On initial start up of a three phase motor, check for
proper rotation. It should rotate counterclockwise. To
check motor/pump rotation, proceed as follows:

1. Plug in bender.

2. Turn bender on.

3. Depress the swager control handle. If the
swager cylinder extends, then the rotation is
correct. If the swager cylinder does not extend,
then the rotation is wrong.

4. |If the rotation is wrong, unplug the bender.

5. Disassemble the plug and reverse any two power
wires.

6. Test again.

7. If the swager cylinder still does not activate, check
the motor lead wiring as shown on the previous

page.
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ELECTRIC FOOT SWITCH

On a regular basis, inspect the electric foot switch
assembly for wear or damage. Inspect the entire length
of the connecting cord for wear or deterioration.

DO NOT OPERATE the foot switch if any of the above is
observed.

MANUAL ELECTRIC
STARTER

The electric starter box on your bender uses movable
contacts activated by a push button mechanism. This
style of electric starter is equipped with “Heaters” to
prevent damage to the starter switch or motor in the
event of an over-current situation. Single phase
machines use one (1) #B-36 heater while three phase
machines use three (3) #B-25 heaters. Continued
over-current through the thermal unit will raise its
temperature and melt the alloy allowing the ratchet
wheel to rotate. This releases the pawl assembly,
allowing the toggle spring to retract the contacts.
Before resetting the relay, allow one to two minutes for
the alloy to solidify. DO NOT disassemble the overload
relay block because motor protection could be
disabled and cause possible damage to motor and/or
other components. Thermal units must be installed
and the device reset before the starter contacts will
operate. Install thermal units so that the type face can
be read and the pawl is positioned just above the
ratchet wheel.

LOCK OFF MECHANISM - The starter can be locked

only in the OFF position by lifting the metal tab labeled
“LOCK” on the contact actuator and placing a padlock
through the center of the hole in the tab.

HYDRAULIC CYLINDERS

As with all hydraulic cylinders, age and wear will reduce
the effectiveness of the cylinder seals. Proper maintenance
and care will result in a prolonged service life.
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RECOMMENDED
MAINTENANCE

Use a small file to remove any small nicks or scratches
on the chrome cylinder rods.

ALWAYS keep the chrome cylinder rods clean.
ALWAYS remove expander tooling from the swager
area on 1302 models before using the internal
expander to prevent damaging the cylinder rod.
NEVER “bang” the adapter collars on the cylinder
shaft to release them from the tubing.

Be sure to change the hydraulic fluid after every1500
hours of operation or yearly, whichever comes first.
Keep the ST-1 and Arbor tight at all times.

NOTE:
Under normal operating conditions all of the
cylinders will seep oil around the area of the
wiper seal. This is a normal condition.



Introduction;

SYMPTOM / CONDITION

The motor does not run.

TROUBLESHOOTING

The troubleshooting procedures shown on the following pages contain certain systems and/or conditions, possible causes
and the corrective actions required. The chart gives the easiest corrective action first, then proceeds with more difficult procedures.
Be certain that the person(s) working on the machine have the ability to do the service. Only certified electricians should
work on electrical components. ALWAYS unplug the machine before servicing.

POSSIBLE CAUSE

Circuit breaker(s) is off.

CORRECTIVE ACTION

Turn breaker(s) on.

Incorrect wiring.

Check voltage supply, phase and wiring. Refer to
wiring instructions found on pages 49-50

Heater in switch box has been tripped.

Check thermal heaters(s) See page 44.

Defective electric starter / motor.

Test and replace as needed.

The motor smokes.

Power supply incorrect.

Check voltage supply, phase and wiring. Refer to
wiring instructions found on pages 7 & 43.

The motor shuts off.

Thermal overload tripping.

Check voltage supply, phase and wiring. Refer to
wiring instructions found on pages 7 & 43. If
problem persists, check wiring for short circuits.
Check amp draw. Refer to motor nameplate.

The bender gives off shocks.

The plug has been wired wrong.
Power is connected to the ground
wire.

Check plug. Make sure that the green wire on the
power cord is used for grounding purposes only.
NO POWER should be connected to the green
ground wire.

Power wire has become disconnected
in the switch box or motor.

Check all connections.

The tubing wrinkles or kinks.

Incorrect guide plate alignment, worn
barrel bushings or pusher block.
Tubing gauge is not adequate for that
particular size or radius.

See page 48 for improving bend quality.

The bender experiences loss of
power. The motor stalls even though
the system pressure is showing
less than 2000 psi.

Incorrect wiring. Voltage or amperage
too low.

Check voltage supply, phase and wiring. Refer to
wiring instructions found on pages 7 & 43.

BAS models - Bending ram will
retract with the button controls but
not with the left foot switch.

Left foot switch is inoperative or wire
has become disconnected.

Check connections on micro switch. Refer to
diagrams on pages 49-50. Check micro switch with
ohmmeter. See page 43. Check for broken or
disconnected wires.

BAS models - The top cylinder will
advance with the button

controls but not with the right foot
switch.

Right foot switch is inoperative or wire
has become disconnected.

Check connections on micro switch. Refer to
diagrams on pages 49-50 Check micro switch with
ohmmeter. See page 43. Check for broken or
disconnected wires.

The sequence valve pressure
surges high when trying to retract
the bending ram.

The return pressure is set too high.
The top cylinder is trying to overcome
the bottom cylinder which is not
retracting simultaneously.

Adjust return pressure as shown on page 33.

The back gates remain in the open
position even after the bending ram
is retracted.

Tubing is not sliding back with the
radius die after the bend is made,
causing the gates to remain open.

Clean and thoroughly grease bending dies
before use. Wipe tubing clean.

Return pressure is set too low.

Adjust return pressure as shown on page 33.

The swager cylinder does not
expand the tubing straight.

The swager cylinder is not aligned
correctly.

Shim the swager cylinder as required. See
page 37.

The swager cylinder is bent.

Remove and replace swager cylinder.
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SYMPTOM / CONDITION

BAS models - The bending ram
continues retracting even after the rear
limit switch is activated. Pressure builds
up on the sequence valve gauge.

POSSIBLE CAUSE
The rear limit switch is malfunctioning.

CORRECTIVE ACTION

Check wire connections on the rear limit
switch. Refer to diagram on page 50.
Check micro switch with ohnmmeter as
described on page 43. Check for broken
or disconnected wires. Replace if faulty.

The solenoid valve spool is stuck.

Manually operate the solenoid valve using
the manual control buttons. This should
dislodge any debris that may have become
stuck in the valve body.

BAS models - Both foot switches function
properly. The BLUE control button works
only when held in. The GREEN control
button does not function at all.

The RED control button or relay is
stuck, shorted, or malfunctioning.

Remove and replace the RED control
button or faulty relay.

BAS models - Both foot switches are
inoperative. The bending die retracts past
the rear limit switch and the system
pressure builds up and the bender
groans. If the RED control button is
pushed, then the ram will advance
automatically until reaching the depth-of-
bend switch. At this time it will then
retract past the rear limit switch again
and the system pressure will build.

The GREEN control button or relay is
stuck, shorted, or malfunctioning.

Remove and replace the GREEN control
button or faulty relay.

BAS models - The GREEN control
button retracts the top cylinder when
held in. Does not advance with right
foot switch control.

The depth-of-bend switch is stuck,
shorted, malfunctioning.

Check wire connections on depth-of
bend limit switch. Refer to diagram on
page 50 Check micro switch with
ohmmeter as described on page 43.
Check for broken or disconnected wires.
Replace if faulty.

BAS models - (Stuck in forward mode)
The BLUE and RED control buttons are
inoperative. The GREEN control button
retracts the top cylinder when held in.
When the GREEN control button is
released, the top cylinder will advance
then retract upon reaching the depth-of-
bend switch.

The right foot switch is stuck, shorted,
or malfunctioning.

Check wire connections on right foot
switch. Refer to diagram on page 50.
Check micro switch with ohmmeter as
described on page 43. Check for broken
or disconnected wires. Replace if faulty.

BAS models - (Stuck in reverse)

The top cylinder will advance with the
right foot switch or if the GREEN control
button is held in, but immediately retract
if either is released.

The left foot switch is stuck, shorted,
or malfunctioning.

Check wire connections on the left foot
Refer to diagram on page 50.

Check micro switch with ohmmeter as
described on page 43. Check for broken
or disconnected wires. Replace if faulty.

BAS models -The motor runs but the
are inoperative.

The fuse is blown on the control
board.

Remove control board and check fuse.

3-Phase models - The motor is
running backwards.

Check motor rotation. See page 44.

The power supply is incorrect.

Check voltage supply, phase and wiring.
Refer to wiring instructions found on
page 7 & 43.
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BENDING PROBLEMS

Bending complications can be usually attributed to tubing thickness, tubing quality or improper radius
selection. The bigger the tubing diameter, the bigger the radius and wall thickness should be. See the chart
below for minimum tubing thickness and proper radius selection.

Tubing Diameter

Minimum Tubing Thickness

Minimum Tubing Thickness

Minimum Tubing Thickness

5" Radius 4" Radius

3 1/2" Radius

17-1-3/4” 18 Gauge / .049 16 Gauge / .065 16 Gauge / .065
1-7/8" - 2" 16 Gauge / .065 16 Gauge / .065 16 Gauge / .065
2-1/14” 16 Gauge / .065 14 Gauge / .083 14 Gauge / .083
2-1/2” 14 Gauge / .083 14 Gauge / .083 N/A
3" 13 Gauge / .095 N/A N/A
SYMPTOM / CONDITION POSSIBLE CAUSE CORRECTIVE ACTION

Flattening or collapsing of pipe on
outside of bend.

Incorrect back pressure. Usually a low
pressure problem.

Adjust back pressure as shown on page
33. For 3”’diameter tube see bending
instructions found on page 21

Bending dies are not properly matched to
the tubing diameter.

Select proper bending dies for the
particular tubing diameter.

Tubing diameter is actually less or more
than what it is labeled.

Check the actual tubing diameter using
a micrometer or similar measuring
device.

Gauge thickness is less than the
recommended requirement. See chart
above for minimum tubing thickness.

Check tubing for proper wall thickness.
See chart above.

Dimpling of pipe on inside of
bend.

Incorrect back pressure.

Adjust back pressure as shown on page
33. For 3” diameter tube see bending
instructions found on page 21

Gauge thickness is less than the
recommended requirement. See chart
above for minimum tubing thickness.

Check tubing for proper wall thickness.
See chart above.

Bending dies are not properly matched to
the tubing diameter.

Select proper bending dies for
the particular tubing diameter.

Tubing diameter is actually less or more
than what it is labeled.

Check the actual tubing diameter using
a micrometer or similar measuring
devise.

Improper chain adjustment.

Adjust chains as described on page 34.

Crimping or wrinkling of pipe.

Improper die alignment.

Check the following.

Bronze barrel bushings may be worn.

Remove and replace the bushings as
described on page 36.

Guide plate may be mis-aligned. Check
proper alignment as described on page
35.

Adjust and shim guide plate as described
on page 35.

Pusher block may be worn. Check for
proper tolerance as described on page
38.

Remove and replace pusher block as
required.

Bending dies are not properly matched to
the tubing diameter.

Select proper bending dies for
the particular tubing diameter.

Tubing diameter is actually less or more
than what it is labeled.

Check the actual tubing diameter using
a micrometer or similar measuring
device.
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B: Bend "2/«

PROVIDING AUTOMOTIVE SERVICE SOLUTICHNS

B-1 Tooling Package

BENDING DIES PIPE COLLARS
QTY. | PART NO. TOOLING DESCRIPTION QTY. PART NO. TOOLING DESCRIPTION
1 5R-212 5 " Radius Die / 2-1/2" 1 HAC-212 2-1/2" Pipe Collar
1 5R-214 5" Radius Die / 2-1/4" 1 HAC-214 2-1/4" Pipe Collar
1 5R-200 5 " Radius Die / 2" 1 HAC-200 2" Pipe Collar
1 4R-214 4 " Radius Die / 2-1/4" 1 HAC-134 2-1/2" Pipe Collar
1 4R-200 4 " Radius Die / 2" 1 HAC-112 1-1/2" Pipe Collar
1 35R-134 3-1/2" Radius Die / 1-3/4" END FINISHING TOOLS
1 35R-112 3-1/2" Radius Die / 1-1/2" QTY. PART NO. TOOLING DESCRIPTION
BACK SHOES 1 HPF-300 45 / 90-Degree Flare
QTY. | PART NO. TOOLING DESCRIPTION 1 DD-134/212 Doming Die
2 BS-212 2-1/2" Back Shoes 1 BFED-134/214 | Female Ball Flare
2 BS-214 2-1/4" Back Shoes 1 BFED-200-212 Female Ball Flare
2 BS-200 2" Back Shoes 1 B-212 2-1/2" Male Ball Flange
2 BS-134 1-3/4" Back Shoes 1 FP-100 Flattening Plate
2 BS-112 1-1/2" Back Shoes 1 ST-1 Slip-Twist Adapter
HALF SHOES SEGMENT EXPANDERS
QTY. | PART NO. TOOLING DESCRIPTION QTY. PART NO. TOOLING DESCRIPTION
1 HS-212 2-1/2" Half Shoe 1 HSA-112 Arbor
1 HS-214 2-1/4" Half Shoe 1 SS-212 2-1/2" Segment Exp.
1 HS-200 2" Half Shoe 1 SS-214 2-1/4" Segment Exp.
1 HS-134 1-3/4" Half Shoe 1 SS-200 2" Segment Exp.
1 HS-112 1-1/2" Half Shoe 1 SS-134 1-3/4"- 1-7/8" Segment Exp.
SOLID EXPANDER DIES 1 SS-112 1-1/2" Segment Exp.
QTY. | PART NO. TOOLING DESCRIPTION ACCESSORIES
1 STED-212 2-1/2" Exp. Die / 2-1/4" Male Ball QTY. PART NO. TOOLING DESCRIPTION
1 STED-214 2-1/4" Exp. Die / 2" Male Ball 1 TTA-1000 Tool Tray Set
1 STED-200 2" Exp. Die / 1-3/4" Male Ball 2 DPS-150 Pusher Block Springs
1 STED-134 1-3/4" Expander Die 1 Manual Instruction Manual
1 STED-112 1-1/2" Expander Die 1 Video Instruction Video
1 OR-1 Bag / Assorted O-Rings

Bend-Pak, Bend-Pak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 Bend-Pak Incorporated

Bend-Pak / Ranger, 1645 Lemonwood Dr., Santa Paula, CA 93060
Tel: 1-805-933-9970 Fax: 1-805-933-9160
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E: Bend "2/«

PROVIDING

AUTOMOTIVE SERVICE SOLUTIOINS

B2 Deluxe Tooling Package

BENDING DIES PIPE COLLARS

QTY. | PART NO. TOOLING DESCRIPTION QTY. | PART NO. TOOLING DESCRIPTION
1 5R-212 5" Radius Die / 2-1/2" 1 HAC-212 2-1/2" Pipe Collar

1 5R-214 5 " Radius Die / 2-1/4" 1 HAC-214 2-1/4" Pipe Collar

1 5R-200 5 " Radius Die / 2" 1 HAC-200 2" Pipe Collar

1 4R-214 4" Radius Die / 2-1/4" 1 HAC-178 1-7/8" Pipe Collar

1 4R-200 4" Radius Die / 2" 1 HAC-134 2-1/2" Pipe Collar

1 4R-178 4" Radius Die / 1-7/8" 1 HAC-112 1-1/2" Pipe Collar

1 35R-200 3-1/2" Radius Die / 2" END FINISHING TOOLS

1 35R-134 3-1/2" Radius Die / 1-3/4" QTY. | PART NO. TOOLING DESCRIPTION
1 35R-112 3-1/2" Radius Die / 1-1/2" 1 HPF-300 45/ 90-Degree Flare
BACK SHOES 1 DD-134/212 Doming Die

QTY. | PART NO. TOOLING DESCRIPTION 1 BFED-134/214 Female Ball Flare

2 BS-212 2-1/2" Back Shoes 1 BFED-200-212 Female Ball Flare

2 BS-214 2-1/4" Back Shoes 1 B-212 2-1/2" Male Ball Flange

2 BS-200 2" Back Shoes 1 CFT-200 2" Manifold Flange

2 BS-178 1-7/8" Back Shoes 1 FP-100 Flattening Plate

2 BS-134 1-3/4" Back Shoes 1 ST-1 Slip-Twist Adapter

2 BS-112 1-1/2" Back Shoes SEGMENT EXPANDERS

HALF SHOES QTY. | PART NO. TOOLING DESCRIPTION
QTY. | PART NO. TOOLING DESCRIPTION 1 HSA-112 Arbor

1 HS-212 2-1/2" Half Shoe 1 SS-212 2-1/2" Segment Exp.

1 HS-214 2-1/4" Half Shoe 1 SS-214 2-1/4" Segment Exp.

1 HS-200 2" Half Shoe 1 SS-200 2" Segment Exp.

1 HS-178 1-7/8" Half Shoe 1 SS-134 1-3/4"- 1-7/8" Segment Exp.
1 HS-134 1-3/4" Half Shoe 1 SS-112 1-1/2" Segment Exp.

1 HS-112 1-1/2" Half Shoe ACCESSORIES

THREE-QUARTER SHOES QTY. | PART NO. TOOLING DESCRIPTION
QTY. | PART NO. TOOLING DESCRIPTION 1 TTA-1000 Tool Tray Set

1 QS-214 2-1/4" Three-Quarter Shoe 2 DPS-150 Pusher Block Springs

1 QS-200 2" Three-Quarter Shoe 1 Manual Instruction Manual

SOLID EXPANDER DIES 1 Video Instruction Video

QTY. | PART NO. TOOLING DESCRIPTION 1 OR-1 Bag / Assorted O-Rings

1 STED-212 2-1/2" Exp. Die / 2-1/4" Male Ball

1 STED-214 2-1/4" Exp. Die / 2" Male Ball

1 STED-200 2" Exp. Die / 1-3/4" Male Ball

1 STED-178 1-7/8" Expander Die

1 STED-134 1-3/4" Expander Die

1 STED-112 1-1/2" Expander Die

Bend-Pak, Bend-Pak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 Bend-Pak Incorporated
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202 Tooling Package

B Bend "2«

PROVIDING AUTOMOGTIVE SERVICE SOLUTIEINS

BENDING DIES PIPE COLLARS
QTY. | PART NO. TOOLING DESCRIPTION QTY. PART NO. TOOLING DESCRIPTION
1 5R-212 5 " Radius Die / 2-1/2" 1 HAC-212 2-1/2" Pipe Collar
1 5R-214 5 " Radius Die / 2-1/4" 1 HAC-214 2-1/4" Pipe Collar
1 5R-200 5" Radius Die / 2" 1 HAC-200 2" Pipe Collar
1 4R-214 4 " Radius Die / 2-1/4" 1 HAC-134 2-1/2" Pipe Collar
1 4R-200 4 " Radius Die / 2" 1 HAC-112 1-1/2" Pipe Collar
1 35R-134 3-1/2" Radius Die / 1-3/4" END FINISHING TOOLS
1 35R-112 3-1/2" Radius Die / 1-1/2" QTY. PART NO. TOOLING DESCRIPTION
BACK SHOES 1 HPF-300 45/ 90-Degree Flare
QTY. | PART NO. TOOLING DESCRIPTION 1 DD-134/212 Doming Die
2 BS-212 2-1/2" Back Shoes 1 BFED-134/214 Female Ball Flare
2 BS-214 2-1/4" Back Shoes 1 BFED-200-212 Female Ball Flare
2 BS-200 2" Back Shoes 1 B-212 2-1/2" Male Ball Flange
2 BS-134 1-3/4" Back Shoes 1 FP-100 Flattening Plate
2 BS-112 1-1/2" Back Shoes 1 ST-1 Slip-Twist Adapter
HALF SHOES SEGMENT EXPANDERS
QTY. | PART NO. TOOLING DESCRIPTION QTY. PART NO. TOOLING DESCRIPTION
1 HS-212 2-1/2" Half Shoe 1 HSA-112 Arbor
1 HS-214 2-1/4" Half Shoe 1 SS-212 2-1/2" Segment Exp.
1 HS-200 2" Half Shoe 1 SS-214 2-1/4" Segment Exp.
1 HS-134 1-3/4" Half Shoe 1 SS-200 2" Segment Exp.
1 HS-112 1-1/2" Half Shoe 1 SS-134 1-3/4"- 1-7/8" Segment Exp.
SOLID EXPANDER DIES 1 SS-112 1-1/2" Segment Exp.
QTY. | PART NO. TOOLING DESCRIPTION ACCESSORIES
1 STED-212 2-1/2" Exp. Die / 2-1/4" Male Ball QTY. PART NO. TOOLING DESCRIPTION
1 STED-214 2-1/4" Exp. Die / 2" Male Ball 1 TTA-1000 Tool Tray Set
1 STED-200 2" Exp. Die / 1-3/4" Male Ball 2 DPS-150 Pusher Block Springs
1 STED-134 1-3/4" Expander Die 1 Manual Instruction Manual
1 STED-112 1-1/2" Expander Die 1 Video Instruction Video
1 OR-1 Bag / Assorted O-Rings

Bend-Pak, Bend-Pak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 Bend-Pak Incorporated

Bend-Pak / Ranger, 1645 Lemonwood Dr., Santa Paula, CA 93060
Tel: 1-805-933-9970 Fax: 1-805-933-9160
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E: Bend "2/«

PROVIDING

AUTOMOTIVE SERVICE SOLUTIOINS

302 Deluxe Tooling Package

BENDING DIES PIPE COLLARS

QTY. | PART NO. TOOLING DESCRIPTION QTY. | PART NO. TOOLING DESCRIPTION
1 5R-212 5" Radius Die / 2-1/2" 1 HAC-212 2-1/2" Pipe Collar

1 5R-214 5" Radius Die / 2-1/4" 1 HAC-214 2-1/4" Pipe Collar

1 5R-200 5 " Radius Die / 2" 1 HAC-200 2" Pipe Collar

1 4R-214 4 " Radius Die / 2-1/4" 1 HAC-178 1-7/8" Pipe Collar

1 4R-200 4 " Radius Die / 2" 1 HAC-134 2-1/2" Pipe Collar

1 4R-178 4" Radius Die / 1-7/8" 1 HAC-112 1-1/2" Pipe Collar

1 35R-200 3-1/2" Radius Die / 2" END FINISHING TOOLS

1 35R-134 3-1/2" Radius Die / 1-3/4" QTY. | PART NO. TOOLING DESCRIPTION
1 35R-112 3-1/2" Radius Die / 1-1/2" 1 HPF-300 45/ 90-Degree Flare
BACK SHOES 1 DD-134/212 Doming Die

QTY. | PART NO. TOOLING DESCRIPTION 1 BFED-134/214 Female Ball Flare

2 BS-212 2-1/2" Back Shoes 1 BFED-200-212 Female Ball Flare

2 BS-214 2-1/4" Back Shoes 1 B-212 2-1/2" Male Ball Flange

2 BS-200 2" Back Shoes 1 CFT-200 2" Manifold Flange

2 BS-178 1-7/8" Back Shoes 1 FP-100 Flattening Plate

2 BS-134 1-3/4" Back Shoes 1 ST-1 Slip-Twist Adapter

2 BS-112 1-1/2" Back Shoes SEGMENT EXPANDERS

HALF SHOES QTY. | PART NO. TOOLING DESCRIPTION
QTY. | PART NO. TOOLING DESCRIPTION 1 HSA-112 Arbor

1 HS-212 2-1/2" Half Shoe 1 SS-212 2-1/2" Segment Exp.

1 HS-214 2-1/4" Half Shoe 1 SS-214 2-1/4" Segment Exp.

1 HS-200 2" Half Shoe 1 SS-200 2" Segment Exp.

1 HS-178 1-7/8" Half Shoe 1 SS-134 1-3/4"- 1-7/8" Segment Exp.
1 HS-134 1-3/4" Half Shoe 1 SS-112 1-1/2" Segment Exp.

1 HS-112 1-1/2" Half Shoe ACCESSORIES

THREE-QUARTER SHOES QTY. | PART NO. TOOLING DESCRIPTION
QTY. | PART NO. TOOLING DESCRIPTION 1 TTA-1000 Tool Tray Set

1 QS-214 2-1/4" Three-Quarter Shoe 2 DPS-150 Pusher Block Springs

1 QS-200 2" Three-Quarter Shoe 1 Manual Instruction Manual

SOLID EXPANDER DIES 1 Video Instruction Video

QTY. | PART NO. TOOLING DESCRIPTION 1 OR-1 Bag / Assorted O-Rings

1 STED-212 2-1/2" Exp. Die / 2-1/4" Male Ball

1 STED-214 2-1/4" Exp. Die / 2" Male Ball

1 STED-200 2" Exp. Die / 1-3/4" Male Ball

1 STED-178 1-7/8" Expander Die

1 STED-134 1-3/4" Expander Die

1 STED-112 1-1/2" Expander Die

Bend-Pak, Bend-Pak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 Bend-Pak Incorporated

Bend-Pak / Ranger, 1645 Lemonwood Dr., Santa Paula, CA 93060

Tel: 1-805-933-9970 Fax: 1-805-933-9160

50 Bender Operation Manual




t 4o _mmzw_ Gl 1 -ITVOS AT
Ros Shl
D _-o.vowwm < VIINIAHNOD ANV >x<~m_x.&0~_n_0¢z,m_1~
AT "ON_"oMma [371s @
¥3AN3 AIAEOI W-@
svd c0el 70 NOILDIrO¥d JIONY QdIHL N NIV SNOISNIWIA
090€6 VO 'VINVd VINVS 810z/50/zl| VO | @3NO3HO
40 A0OMNONTT S 8002/£0/0| 11O NMYQ
u:mn E 3lva INVN ONIMY¥A ITVOS ION O
d L Svd C0g | XOg SLivd 81205¢CS 4
E| | JANLONIISITANS yIANIG SV49 20EL 81CS¥es L
AJd  |'ALO NOILdIDS3A JIIWNN 138Vd [ "ON WALl

Bender Operation Manual 51



F

ET2OF 3

SUPERSTRUCTURE

" 1302 BAS BENDER

w
I
(%]
ey
~ (2
LO..
§T
o |4
<
; Q
= w
[a)
w
5

52 Bender Operation Manual




€40 1 133HS _

N — . — HMI—<0w SI "DNI ¥VdaN3g JO NOISSIWA3d @mﬁ_wﬁmwﬂn“

E|

A3d

SIONIMYYA SIHL NI GINIVINOD NOILYWIOINI FHL
m _- Nm.VNm < VIINIAHNOD ANV A¥VIIINdO¥d

"ON "OMQa (3ZIS
JYNLONYLSHTANS +—- \@

J3AN39 Svd ¢0¢el

J1UL NOILDIrOdd ITONY AdiHL

0906 VO 'VINVd VINVS 810z/S0/TL| VO Q3aNoO3IHO
"3Q QOOMNOWZ1 5791

WW NI 3dV SNOISNIWId

LOYQ9eS

ATdWISSY IXIN

600z/0€/10( OV NMYd

‘:on E a1va INVN ONIMYYA FTVOS ION Od
- 4 IN G L XOCW 1NN 6£0GEGS| €€
- ! 1S .,65Y 1@ X ,.8//D YTHSYM 0C1SYSS)| ¢€
- 14 TWWIQS X G| X 8W SOHS ¢900€65S| LE
- L 1dN 80- X IdN 80- 1dN ©.4 ¢C00SGS| 0E
- L /L TX¥y1-.8// 9HH GOLOESS| 6C
- 14 INGC' L X8W 1NN 100S€SG| 8¢
- 14 TWWSE X G/ IXC LW SOHS 1900€5S | £C
- 14 1S.,698'D X, 2/1 D dFHSYM GClSySS| 9C
- 14 J/€- L XE1-2/1 9HH 0€C0ESS| GC
- 4 1dN 90- X DIr 80~ TdN ©14 1 ¢00SGS| vC
- L 43Vv4d ¥0- X IdN ¥0- 913 ©4 Gly0SSeS| €C
- L 1dN 4 ¥0- X IdN 80- d3d ©14 1010SSS| ¢C
- € DI 80- X IdN 80- 14 ©14 y€l0SGeS| LT
- L DI 80- X IdN 80- 1dN O ¢G10SSS| 0T
- L DI 80- X IdN 80- 9135 O 1€10SGS| 61
- L L1dN 4 80- X IdN 4 80- X 1dN 4 80- 331 ©14 €£¢0056S| 8l
- € 43v4d ¥0- X LdN ¢0- 9134 O 7 1¥0SGQS| /L
- L DIFCL-X 1IN ZL- 913 OL y¢Ll0SGS| 9L
4 L J X ¥/ 1P ISOH 3d S3IA3S §3AN34 /6/0/GS| Gl
4 L B X, ¥/ 1P ISOH 3d SIS §3AN34 96/0/GS| ¥l
- ! 713aV 1 NOILNYD "ONINOOL 861G04S1 €l
4 L Av49 3AIND SIS §3AN34 GOEPELS| ¢l
4d L MO0 NJN13FY NIVHO S31d3S J3ANI9 GlLClELS| 1L
d L INFWATIM ADOT9 FHSNd S3IYS 33ANId 8970095 | Ol
- [4 1dZ WG X WWS @ 80C# Nid diVH 01/G0GG| 6
- 4 147 1.8// ¢ X.ST1°0 '8EC# NId dIVH 0¢0S0SS| 8
d 4 JOIDINNOD NIVHO SIS 43dN39 0CCovLS| L
O L 71 X 06 ATAWISSY d3ANITAD or1coss| ¢
0 L 0/ X0'€@ A1gWISSV J3ANINAD 0¢1208S| §
B L ONILDV 319N0OA 0/ X §'€@ ATgWISSY J3ANITAD 0LECOSS| v
d L NId 33ANITAD Z X 0'¢@ S3I43S J3ANI9 GG99v/S| €
4 4 NIVHO NJN13Y FLVO SFI83S 43AdN39 GOE01GS| ¢
4 L ATIWISSY 31VO FWVIL ¢0€L 001Gles| 1

JIGWNN|'ON
Ay [ALOD NOILdIDOS3A 18Vd |wall

Bender Operation Manual 53



wu_Om._mm_Iw_

GL:L:F1VOS

E|

A3d

81eSres

v

‘ON_"OMd |J7IS

FANLONYLSAIANS
J3AN34 Svd ¢0¢ElL

ey

090€6 VO ‘VINVd VINVS
40 JOOMNOWZT §v9L

puegcH

(£101)

(9zstL)

54 Bender Operation Manual



o~
> 6
&ON
jm]
.3 ©) T
ag| < 1 |
Qo o
o<
vot{ 2
€23 < | 3
o:)
0z & X |2
w
22 <« N T
n@z < = |
235 [aa) o'~0<—('
™~ |Z O
o | >
™ |z
— [a]
w
5 <<

[y}
"
]
<
O
[%¢]

DETAIL A

Bender Operation Manual 55



N mo _. ._.MMIW _ w. — .MI_<MUm SI "DNI VdAN3g JO NOISSIW3d me_,m_\q,mw\m— w _.Nomwm
NHESTAEY
D) LO8Y /1S < TVINIQHNOD ONY A¥VLIIdONd
AJd ‘'ON "OMd |37IS
OV SL¥Vd SV ZOEL — @
3| NOILOIrOdd TIONY QaIHL N NI 3 SNOISNIWIG
090€6 VO 'VINVd VINVS 810z/50/21L vO a3aAd3IHD
30 GOOMNONITE77L 6002/20/20| OV NMYda
pusg E alva INVYN ONIMVA IT¥OS ION Od

- C 0§ XO T X9W 9HH /600€G6S 8
- 4 80 X GW INN 00rSeSS /
- 4 1S WWIZ™6 X GW JJHSVM 9C0CSrSS 9
- [ OIf ¢1-XIdN ¢1- 91357 DId 87 10GGS g
- [ 1IN J70- X IdN 20- dJy D14 97 10GGS 44
- 7 q4JO ¢1- X DIl 80- 914 D14 6€1065S 354
- L AMS IIN 4 21-X GO 91- 914 Old 8E 10665 474
- 4 IdN 4 90- X IdN 4 20- X IdN 90- 331 D14 910665 [§4
- IAN 18- X9dJO 0[- I D GET0GGS oF
- dVY1 70- X 1dN 80- X DIl 80- 914 D14 0€10G6GS 48
- 4O ¢1- X DIl 80- dJy 1dN DI /110GGS 8¢
- 1dN 90- X DIl 80- 41457 D14 9110566 VA
- 1dN 20- X DI 80- 914 D14 9600655 9¢
- [ IdN CI-XIdN ¢1- TdN DI £¥00GSS 43
- 4 1dN 4 90- X 94O 90~ 1dN OI4 ¢r 10655 Ve
- 1N 90- X IdN 90- 1 D14 y00GSS [X3)
- 1dN 20- X DI 80- 1dN ©14 00455 149
- 4 [VI1d 8 X G €W JJHSYM ¢/1GVSS 1€
- 4 1O Jd9 1€ X9¢ X 8¢ ISNJHI "ONIHSNY G7SGYSS (]3]
- 6 SBIP XOIW JIHSYM 00¢S7SS 6C
- 4 1S .,698° B X, /1D ITHSVM GCIGVSS 8C
- L 1S 1D X 9W JIHSYM 9C0GV7SS /C
- 4 WWg X W JJHSVM 7C0OSYGG 9¢C
- 4 IVII 01 @ XSW JJHSVM 800G¥7SS SC
- 9 JIHSVM LIV 14 9W G00G¥VSS Ve
- 4 JIANIT / ONIFIJS O OTd JFHSNJ G120vGS £C
- S LXOIW INN 866GE£5S ¢C
- INO [ X9W INN /GEGESS 4
- [ HL IN¥[-,[ INN GILSEGS 0¢
- 4 01 X 9W INN ¢115€GS 4
- 9 2 0XGEW INN 890GE5S 8
- 4 SOXEW IN 0£05€G5S /

- 4 GC XS 1 XOLW 9HH 8€/0€GS 9
- C 91T XGC T XW dHH £0E0LSS S
- J/E- 1 XE1-¢/1 9HH 0£C0ESS 4
- 0G X80 XGW SOHS ¥CC0ESS [3)
- ) GE XGC' | X8W SOHS 8G10EGG 4
- QIXQ [X9W SHJY 6/00€5S |

- 4 0€ XG0 XEW SdHd 7/00€SS 0
- 4 GEX 9O XGEW SOHJ ¢/00£GG 6
- 4 G X 90 XGEW SdHd 8900€5S 8
- 9 0C X0l X9W JSHY G9200€5S /
- 4 0¢ X80 X GW SDOHS L1OLGOrS 9
- [ 8 XGZ T XBW SSS [910€5G S
- | 0l X80 XSGW SSS /G00£5S 4
- 9 ¢1 X80 XGW SdHY 6700€5S [3)
- [3) ¢l X1 X9W dH 1£00ESS 4
- C ¢l XSC'1 X8W 9HH GC00ESS ]

ATITAID NOILJIIOS3d JIIWNN 1V [ ON WAII

56 Bender Operation Manual



1401 ._.mmIm_

w _. : _. ”m4<ow SI"ONI MVdAN3E 4O NOISSIWAId wa,_mﬁmwﬂﬂ

d

A3d

1NOHLIM FIOHM V SV 3O 13Vd NI NOILONJO¥dI
ANY "ONI XVdAN38 4O AL¥3dO¥d 3108 IHL

SIONIMYYA SIHL NI 3NIVINOD NOLYWO4NI 3HL
w _. Nomwm < TVIINIAHNOD ANV A¥V13INdO¥d

"ON "OMAd [3ZIS
SV Z0E 1 XO4 S1aVd =" @

JIUL NOILDIrodd J1ONY QalHL

WW NI 33V SNOISNIWIQ

LOy092S

ATIWISSY IXIN

090€6 VO 'VINVd VINVS 810Z/S0/ZL| VO QaNdIHO
HG GOOMNONIT 79t 6002/20/20| OV NMVaa

u:onn dlva INVN ONIMYA 3TvOS ION Od

SR A20149 9ns dIifos Gé6Cll/S| €¢C
- L TVANVW NOILVTIVLISNI d3dN3d €010045 | ¢¢C
alce AVE ONIINNOW TIVY 3FHSNAD ¥3LT14/33ANI4 G0S9¥/S| 1C
4 ¢ 13ADV AT ONIINNOW S3133S 33dNId G9€1¢/S| 0C
4d L INIWATIM WAV JO1S J3ANId €9¥0095| 61
d L ATGWISSVENS AVYL TOOL WOL1O4d S3143S d3AdN39 ¥8/G1¢G| 8l
4d L JOLVIIANI AN34 4O H1d3A S3I33S 33dN3d GCClELS| L1
4d L ATGWASSY TVA3d LOO §FHSNYD ¥3LT14/33ANI4 951G61¢5| 91
Vil JdIAOCD J1V1d 3OV4 NOLING FF4HL 0/210/G| Sl
4d L ATGWISSY AVAL 1001 TIVWS S31d3S d3dNId ¢9¢10/5| ¥l
ajl ATGWISSY AVYL TOOL dO1 §3ANId eeLG1es| €l
d L SQ WWOZ0L X £'CL@ A19WISSY ISOH SIS §3AdN34 86€04G5S| ¢l
d L SQ WWogy X £'71@ ATdWISSY ISOH S31d3S J3AN3d £6€0/5G| L1
4d L WWor8 X 21D ATdWISSY 3SOH J3dN3d G8¢0/GS| Ol
d L SQWWO/0L X 221 ATdWISSY 3SOH d3AN34 G9€0/LSS| 6
d € SQ WWoyG X 71 ATdWISSY ISOH S3133S J3AN34 GGE0/6S| 8
d L SQ Wwogy X 61 A19WISSY ISOH S3193S d3ANI9 0S€045G| £
4d L SQWWO9/ X £l ATdWISSY 3SOH J3dN39 GCe0/LSS| 9
d 4 SQ WWoy/ X 271 ATdWISSY ISOH S3133S J3AN34 Gle0/GS| S
o0 1 ATAWISSY 31V1d AN39 40 H1d3d 43AN39 GEIGLeS| v
d L INIWATIM WAV JOLVOIIANI d3dN34 £9¥009G| €
aj.l ATAWISSY SS3d11NG S3133S 33ANI4 colsles| ¢
Ol OV4 S1dvd Svd 2oelL L08y/1G| |

JFAWNN|'ON

AJFI[ALO NOILdIdDS3A Nvd lwal

Bender Operation Manual 57



€40 | 133HS [ABRENN20N qaligHoNd [ 20v092G8 |

SI "ONI JV4ANIE JO NOISSIWAId NILLIIM JHL
LNOHLM FTOHM V SV ¥O 13V¥d NI NOILONAOIJIY

NMOHS SV SW3LI I19WISSV K4

q s125hzS PR £t T ONIOVIOVd TYNI 304 SNOILONILSNI ONIddIHS 335 1
A3y -oN ‘omd |azs T aveavw ‘ddidiOads ISIMYTHLO SS3TINN 310N
FANLONALSAIANS

J3AN39 137709 INTD 30

NOILD3rOdd I1ONV dalHL
6002/£42/20 1 WL [€EMIOEL o)

6002/08/10 OV NMVYQ YW NI 38V SNOISNIWIA
dlva IWVN ONIMVIA 3TVOS LON O
- IdN 90- X DI 80; TdN D1 1200555 CE
- THIVINOIINYD "ONITOOIL 8615066 [
- OIrZI-XIdN¢I- 19 D1 710955 OF
- IdN 80- X IdN 80- 1dN Ol 2200665 | 6
- DI 80- X IdN 80- TdN Ol ¢G1066G | 8¢
- £¢0066G | /¢
- OIr 80- X IIN 80- 919 O1d y€10955 ] 9¢
- IdN J¥0- X 1dN 80- d3d Ol [010555 ] GC
- IINV/TXSNI7/1 913 O1d 1050555 [ ¥¢
4 W X P71 ISOH 3d SIIIIS 137109 INTI/Z0S [/20ET £670/551 €C
4 W8 X .V/16 ISOH 3d SIS 137109 INT9/C0S 1/C0ET 96707551 ¢C
- IIN8/T SNIIINL /1 917 D1 [8V0SSS | 1C
- 2 S.698°D X /1D JIFHSVM GClsves| O
- [ 15,657 1@ X ,8//@ JTHSVM 0¢lavSs| 6
- 14 NG T X OCW [ 6605EGG ] 8
- 2 N GZ T X 8N [ [005€5S | /2
- 2 /el XE1-.¢/1 9HH 02C0ess| 9
- [ WO/ C Xy 1=.8/7 9HH G0108SS| G
- 2 TWWOG X GZT X BW SOHS ¢900€55 | ¥
- 2 TWWSE X G/ [XZ W SOHS [900eGG] €
- 4 1d7 WWG4 X WS 5 30C# NId JIVH [/G055] ¢
- 147 7,8/ T X ,GC1°0 8EC# NId dIVH 0205055 [
4 Y1 X0 G ATdWISSY JIANITAD 712055 O
4 0/ X0 € ATIWISSY JFANITAD 12055 6
\ [€20GG] 8
4 GOV /G] 7
4 14 JOIDINNOD NIVHO IIT1Nd INT9/C0G[/ZOET Qcgov/S] 9
4 [ Jvd IdIND SIS 31109 INTd/205 /20 GOL9¢/G] G
14 [ JOOTd NINIFI NIVHO SIIJ43S 137109 INTd/C0G[/COET [SICIE/S] ¥
vt INFADTEM 89¥0095 | €
4 Z GOEOISS] ¢
o LA
AY |'ALO NOILdI¥Ds3d SAEN

58 Bender Operation Manual



" BLUE BULLET BENDER
SUPERSTRUCTURE
5045219

SIZE| DW:
A
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BB-1

Item| Part# Description
1 | 5570310 1502/BLUE BULLET SERIES HOSE ASSEMBLY ©12.7 x 660mm DS
2 | 5570340 BLUE BULLETHOSE ASSEMBLY ©12.7 x 1370mm DS
3 | 5570397 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 430mm DS
4 | 5570315 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 740mm DS
5 | 5570335 BLUE BULLETHOSE ASSEMBLY ©12.7 x 1575mm DS
6 | 5570345 BLUE BULLETHOSE ASSEMBLY @12.7 x 2000mm
7 | 5570398 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY ©12.7 x1020mm DS
8 | 5570315 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 740mm DS
9 | 5570355 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 540mm DS
10 | 5570350 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @19 x 430mm DS
11 | 5570355 | 1302/1502/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 540mm DS
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1302 BA/ BAS

Item| Part# Description
1 | 5570315 1302/BLUE BULLET SERIES HOSE ASSEMBLY ©12.7 x 740mm DS
2 | 5570398 1302/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 1020mm DS
3 | 5570315 1302/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 740mm DS
4 | 5570365 1302 SERIES HOSE ASSEMBLY @12.7 x 1070mm DS
5 | 5570397 1302/BLUE BULLET SERIES HOSE ASSEMBLY ©12.7 x 430mm DS
6 | 5570385 1302 SERIES HOSE ASSEMBLY ©@12.7 x 840mm
7 | 5570325 1302 SERIES HOSE ASSEMBLY ©12.7 x 760mm DS
8 | 5570355 1302/BLUE BULLET SERIES HOSE ASSEMBLY @12.7 x 540mm DS
9 | 5570355 1302/BLUE BULLET SERIES HOSE ASSEMBLY ©12.7 x 540mm DS
10 | 5570350 1302/BLUE BULLET SERIES HOSE ASSEMBLY @19 x 430mm DS
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E: Bend

PROVIDING AUTOMOTIVE SERVICE SOLI

Brand: BendPak
Description: 300-1 Three-Inch Tooling Set

All BendPak tooling is precision machined from solid steel. After the CNC machining process, the tooling is gas carburized,
oil quenched and heat treated to a minimum hardness of 58 Rockwell. No cast or ductile (brittle) iron is used for any of our
tooling. All BendPak benders are built with 3” bending capacity so you can order three inch dies when you need them. No

other manufacturer uses our exclusive step-cut process for the die rails that actually helps contain the larger size tubing
better and gives you a more uniform bend.

e  Gives BendPak benders the ability to bend 3” OD tubing

e  Six piece set comes complete with (2) BS-300 3” back shoes, (1) 5R-300 5” radius bending die, (1) SS-300
segment expander, (1) HAC-300 hinged adapter collar, and (1) STED-300 solid expander die

BendPak, BendPak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 BendPak Incorporated

BendPak / Ranger, 1645 Lemonwood Dr., Santa Paula, CA 93060
Tel: 1-805-933-9970 Fax: 1-805-933-9160
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E: Bend

PROVIDING AUTOMOTIVE SERVICE SOL

Brand: BendPak
Description: 300-2 Three-Inch Tooling Set

All BendPak tooling is precision machined from solid steel. After the CNC machining process, the tooling is gas carburized,
oil quenched and heat treated to a minimum hardness of 58 Rockwell. No cast or ductile (brittle) iron is used for any of our
tooling. All BendPak benders are built with 3” bending capacity so you can order three inch dies when you need them. No

other manufacturer uses our exclusive step-cut process for the die rails that actually helps contain the larger size tubing
better and gives you a more uniform bend.

e Gives BendPak benders the ability to bend 3” OD tubing

e  Six piece set comes complete with (2) BS-300 3” back shoes, (1) 5R-300 5” radius bending die, and (1) SS-300
segment expander

BendPak, BendPak Incorporated and Ranger Products and their respective logos are registered trademarks. Copyright 2005 BendPak Incorporated

BendPak / Ranger, 1645 Lemonwood Dr., Santa Paula, CA 93060

Tel: 1-805-933-9970 Fax: 1-805-933-9160
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Notes:
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B Bend =

FIROW 0NN AUMTOMOTINVE SERNICE SOUITIONS

JR) Ranger

For Parts Or Service
Contact:

BendPak Inc. / Ranger Products
1645 Lemonwood Dr.
Santa Paula, CA. 93060

Tel: 1-805-933-9970

Toll Free: 1-800-253-2363
Fax: 1-805-933-9160

www.bendpak.com
www.rangerproducts.com

pn#5900103

Bend - |JQ Ranger.
PROVIDING AUTOMOTIVE SERVICE SOLUTIONS N PROD TS






