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INTRODUCTION
CINCINNATI AUTOFORM
The AUTOFORM is a hydraulically driven, servo-controlled press brake. Linear
encoders constantly monitor the bed-to-ram position, feeding this information to the
Control. The Control is a programmable microcomputer, interfaced by the operator
through a keyboard using a conversational program display on a color monitor. The
program controls the vertical movement of the ram and movement of the backgage.
After a program is entered either the machine can be run or the program stored in
internal memory. The AUTOFORM Control allows an individual job to be quickly setup and run as well as complicated, multi-bend parts or long run jobs. After a program
is run, the program and related set-up information can be saved for future use.
PART QUALITY
The following factors affect part quality:
✦
✦
✦
✦

Press Brake condition and repeatability
Operator ability
Condition of tooling
Quality of material

CINCINNATI machines are designed to be rugged and durable. However, improper
adjustment or lack of maintenance can reduce the quality of parts produced on that
machine. These factors may also affect the repeatability of the machine. A machine
that will not consistently reverse at the same point or will drift out-of-level will not
produce uniform parts.
Operator ability obviously affects part quality and production rate. CINCINNATI
INCORPORATED provides many design features in the machine and optional accessories to aid even the most experienced operator to produce consistent parts. The
operator or set-up person must select the best tooling from those available. The type
of gaging, material supports or other special equipment will affect how the part is
produced. Selecting the proper bend sequence is important to obtain quality parts
and for operator safety. CINCINNATI offers both Operator and Maintenance training
programs at our factory to address these problems. This training may cover subjects
from the basics of forming to the use of the machines microcomputer controls.
Worn, damaged or poor quality dies or filler blocks can directly affect part quality.
Using good tooling, selecting the correct tooling for the job and setting them up
properly can produce good part quality.
Quality of material can affect angular tolerances of the bend. This is due to normal
material thickness variations found in commercial steels as well as hard and soft
spots in the metal. Using a good grade of material and the proper tooling set-up will
minimize the variations.
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IDENTIFICATION

AUTOFORM CNC FORMING CENTER
1

2

3

4

3

2

5

6

7

8
9

10

23

12

11

15

12

22
13

21

14

20

19

1. LEFT HOUSING
2. CYLINDER MANIFOLD & VALVES (2)
3. COUNTERBALANCE MANIFOLD
AND VALVES (2)
4. RAM
5. RIGHT HOUSING
6. RIGHT CYLINDER
7. PENDANT ARM

18
8.
9.
10.
11.
12.
13.
14.
15.
16.

17
AUTOFORM CONTROL PENDANT
MAIN DISCONNECT SWITCH
FLOPPY DISK DRIVE
ELECTRICAL ENCLOSURE
LINEAR ENCODER (2)
CAPACITY PLATE
FILLER BRACKET
BED SHOE (2)
DIE CLAMPS

FIGURE 1-1 – Front View
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16
17.
18.
19.
20.

15

STANDARD GAGE BAR
PALMBUTTON OPERATOR STATION
FOOTSWITCH
AUTO CROWN AUXILIARY CROSS
MEMBER (Optional)
21. AUTO CROWN CYLINDER (Optional)
22. BED
23. LEFT CYLINDER

AUTOFORM CNC FORMING CENTER
1

2

3

4

5

6

12

7

8

9
11
1.
2.
3.
4.
5.
6.

10

HOUSING BRACE / HYDRAULIC RESERVOIR
DRIVE MOTOR AND PUMP
HYDRAULIC MANIFOLD AND VALVES
HYDRAULIC FLUID SPECIFICATION PLATE
OIL SIGHT GAGE & THERMOMETER
LEFT RAM CLAMP (Behind Encoder Bracket)

7.
8.
9.
10.
11.
12.

ENCODER BRACKET
OPERATOR’S MANUAL POCKET
LEVELING SCREW (4)
RESERVOIR DRAIN VALVE
BACKGAGE ARM ASSEMBLY
TILT LIMIT SWITCHES

FIGURE 1-2 – Rear View

❦
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SECTION 2

INSTALLATION

UNLOADING
After receiving your CINCINNATI AUTOFORM, carefully remove the contents of the one or more boxes
shipped with the machine. All of the machine’s
optional accessories and small parts are in these
boxes, such as wrenches and leveling shims. Check
all of these parts with the packing list. Claims for
shortages should be made within ten days.
Most machines are shipped assembled on skids.
Some of the longer length machines are shipped
with the bed removed and bolted to the rear of the
housings and some are shipped disassembled.
Remove all shipping paper from the wrapped parts
of the machine. Leave the shipping skids, bed and
ram bracing and electrical enclosure attached to
the machine until it has been moved to its final
location.

LIFTING AND MOVING
The machine can be handled by a crane(s) of sufficient capacity with chains or cables of adequate
size (refer to American National Standards Institute
B30.9). Shipping weight of the machine is listed on
the Bill of Lading for the shipment. Check this
weight carefully before lifting or handling. Use
chains or cables adjusted to the proper length for
even lifting. The chains or cables should be long
enough to minimize the side loading on the housings. If short cables are used, fit a spreader beam
between the housings near the lifting holes. A typical hitch is shown in Figure 2-1.

FIGURE 2-1 – Lifting the machine

FOUNDATION
A CINCINNATI AUTOFORM must be provided with
a rigid foundation to ensure that alignment of the
housings and cross framing members is maintained. The foundation must support the weight of
the machine without cracking or settling out-oflevel.

If your crane does not have sufficient capacity, or
no crane is available, rig the machine into final
location. Leave the bed attached to the back of the
housing when rigging the longer length machines
into position.

For details of the foundation recommended for your
machine refer to the certified Foundation Plan
drawing. It is advisable, particularly in localities
where unusual soil conditions may exist, to have
your Foundation Plan approved by a local registered civil engineer.

CAUTION
BE EXTREMELY CAREFUL TO KEEP THE
MACHINE SUPPORTED EVENLY AND TO
GUARD AGAINST TIPPING.

As a final check before locating the AUTOFORM on
the foundation, see that the anchor bolts in your
foundation match the bolt hole spacing in the
housing feet. Check the width of the bed pit (when
required) and the distance from the centerline of
the front foundation bolts to the front edge of the
bed pit. They should agree with the dimensions
shown on the certified Foundation Plan drawing.

CINCINNATI INCORPORATED recommends that
professional riggers be employed to handle the
machine. This is to guard against injury to personnel and prevent damage to the machine. If jacks are
used to lower the machine onto the foundation
bolts, care should be taken to prevent twisting of
the machine.
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vent, such as mineral spirits. Wipe with clean rags.
A stiff brush will get into the corners. Do not use an
air hose because the pressure could drive grit and
dirt into the bearing surfaces.

ERECTION
Open the shim packages shipped with the machine
and remove the thickest shim from each package.
Place one shim at each foundation bolt location.
The top surfaces of the shims must be about level.
Thinner shims can be used to obtain this level condition. Then place a 1/8” (3.2mm) thick shim at the
front feet locations to deliberately make the front of
machine high. It is easier to raise the rear housing
feet to obtain final leveling when the AUTOFORM is
in position. As an option, it is recommended that a
transit is used to establish that all four pads are in
the same plane.

The front vertical bed mounting faces of the housings must be plumb. This can be checked with the
level in squaring head of an ordinary machinist’s
square or with any level that can be used on a vertical surface. If the housings are not plumb, loosen
the nuts on foundation bolts. Use leveling screws in
housing feet to raise or lower machine. Do not allow
machine to permanently rest on these screws.
Insert flat steel shims under the housing feet as
required. Lower housings and retighten foundation
bolt nuts. Recheck the plumb on housing faces and
repeat above procedure if necessary until the housings are plumb.

Lift the machine with a crane to remove skids. If no
crane is available, secure against tipping as soon
as the skidded machine is placed on the foundation
and before skids are removed. To secure against
tipping use a block and tackle. Run one from the
housing lifting hole to the rear of the machine and
secure to a solid anchor in the building. Run another block and tackle from the other housing lifting
hole to the front and secure. To remove skids, raise
the machine in about 2” (51mm) steps with the aid
of blocking and jacks of sufficient capacity. The
jacks should be placed under the front and rear of
housings. Use leveling screws in housing feet for
inserting and removing jacks. Block up housings,
about 2" (51mm) at a time, until there is enough
clearance to remove skids. Lower machine by
removing the blocking about 2" (51mm) at a time
from alternate housings. Temporarily bolt the
machine in place on the foundation. Remove the
block and tackle used to secure machine against
tipping. Remove shipping blocks from between bed
and ram.

Remove the bed from rear of housings using a
chain or cable of adequate capacity. DO NOT USE
HOUSING SLOT IN THE BED TO LIFT THE BED.
Remove the bed shoes and bed bolts from shipping
box. Clean the bearing surfaces of the housings
and the matching bed surfaces, and the bed shoes
and bolts. Carefully lubricate all finished surfaces
of the housings where the bed fits. Also lubricate
top and bottom surfaces of bed shoes. Use EP #2
Lithium grease (C.I. grease H-2EP). Place bed shoes
into position on the housings. Match the markings
on housings and bed shoes. Place the bed into position on housings and insert bed bolts into bed.
Loosen all foundation bolt nuts and tighten bed
bolts securely. Retighten the foundation bolt nuts
securely. See the following chart for bed bolt and
foundation nut seating torques.
BOLT
DIAMETER

IMPORTANT: The electrical enclosure mounting feet
are on the same level as machine's feet. Care
should be taken not to allow these feet to carry
any load of the machine during installation.
This could damage the electrical enclosure.

3/4
1"

MACHINES SHIPPED WITH BED REMOVED

1-1/4

! ! DANGER ! !
1-1/2

THE MACHINE IS TOP HEAVY TO THE REAR ON
SOME MODELS WITH BED ATTACHED TO REAR
OF HOUSINGS. USE EXTREME CAUTION AND
ENSURE MACHINE IS SECURED AGAINST TIPPING
BEFORE REMOVING SHIPPING SKIDS.

SEATING TORQUES Ft.-Lbs. (Nm)
BED BOLT

FOUNDATION NUT

297
(403)

–
–

734
(995)
1189
(1612)
2033
(2757)

295
(400)
530
(719)
–
–

Check your work with feeler gages. There should be
no clearance between the bearing surfaces of the
housings and bed. If there is clearance, either the
bed bolts are not tight or there is grit between the
bearing surfaces. There should also be no clearance between the bed shoes and the bed.

Remove the “X” type shipping braces bolted to the
front of housings and thoroughly clean the protective grease from the front faces of the housings.
Remove the grease with a clean rag soaked in sol-
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The encoder lower mounting brackets were
removed for shipment. A Service Representative
from CINCINNATI INCORPORATED will install and
adjust the encoders at start-up.

LEVELING
CINCINNATI AUTOFORM is leveled by placing flat
steel shims (supplied with machine) of proper
thickness under the housing feet as required. Use a
precision level – not a carpenter's or machinist's
level. Always wipe the level and bed surface clean
and remove burrs before positioning the level.

ELECTRICAL ENCLOSURE
INSTALLATION
Remove the bolts and nuts that secure the electrical enclosure to the filler brackets attached to the
machine’s housing. Be careful to guard against
tipping, because the pendant makes the unit top
heavy. Move the electrical enclosure at least 1/8”
(3mm) away from the filler brackets to isolate it
from the machine. Locate the anchor bolt holes
from the electrical enclosure feet. Install four 1/2”
bolts to anchor the enclosure to the floor.

The machine can be raised or lowered by using leveling screws in the housing feet. Use at least a two
foot length of pipe on the wrench. The foundation
bolt nuts must be loosened, not removed, before
jacking the machine. Before checking the level of
the machine, foundation bolt nuts must be securely tightened to the previously specified torque.
Start leveling by checking the setting of machine
lengthwise. Place level in the center of bed parallel
to edges of the bed. Level the machine lengthwise
by placing the required metal shim under the low
housing feet, both front and back. Lower the
machine and recheck level. Repeat until machine is
level lengthwise.

Level the electrical enclosure front-to-back by
adding or removing shims under the feet. See Figure 2-2 for dimensions of these shims. Securely
tighten the four 1/2” bolts.

1"
(25mm)

Level the AUTOFORM front-to-back with level
crosswise on the bed as shown in Figure 2-3. Check
first with the level at the right end of the machine
and then at the left end. Add or remove shims
under the front or back housing feet as required.
Level readings on both ends of bed must be alike
within .001" (.025mm). Recheck lengthwise level
and repeat above procedure until machine is level
in all directions.

➛

➛

➛

➛

MATERIAL –
MILD STEEL

.75
(19mm)

Install rubber grommets in the electrical enclosure
shipping bracket bolt holes. These grommets
should be installed from the inside of the electrical
enclosure.

➛

2.5
(63.5mm)

➛

➛

1.25
(32mm)
4.0
(102mm)

➛

➛

FIGURE 2-2 – Electrical Enclosure shims

CLEANING
Thoroughly clean protective grease from all other
parts of the machine. Remove the grease with a rag
saturated in cleaning solvent and wipe with clean
rags. A stiff brush will get into the corners. Do not
use an air hose. The pressure could drive grit and
dirt into bearing surfaces. After cleaning the
machine thoroughly, wipe dry. Make sure no dirt or
grit is left, then lightly oil the bed and ram finished
surfaces. Periodic cleaning of the machine after
installation is recommended.

FIGURE 2-3 – Leveling the machine
Check the ram guide and slide alignment to make
sure there is no twist in the machine. This is done
by loosening the ram clamp bolts until the ram
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hangs free of the guides. Use clamp bolt heads to
push against the back of the encoder mounting bar
to pull clamps away from the guides. Measure with
a feeler gage the clearance between the ram slide
liner and the ram guide at the top and bottom. See
Figure 2-4. Measure at both left and right guide.
The top measurement is always given a plus (+)
value and the bottom is always given a minus (-)
value.

This condition is corrected by adding or removing
shims under one of the rear housing feet. In Example #2 the excessive clearance was at the right
guide and slide. Since this measurement was plus,
the clearance was at the top. To bring the alignment into tolerance, shims could be added under
the right rear housing foot, or removed from the left
rear housing foot. The alignment must be corrected
even if it causes the bed to be out-of-level.

EXAMPLE #1:
Left
Clearance
At top
+.005” (.127mm)
At bottom
-.020” (.508mm)
Then total
-.015” (.381mm)

After the machine is level retighten foundation bolt
nuts securely. Recheck guide and slide alignment.

Right
Clearance
+.000”
-.015” (.381mm)
-.015” (.381mm)

IMPORTANT:
Before running the machine,
tighten the guide clamp bolts to 60 ft.-lbs.
(81.4Nm) and properly lubricate slide liners
with light hydraulic oil. Use tool shown in
Figure 2-5.

Since the values are equal, the guides are in the
same plane and there is no twist in the machine.
EXAMPLE #2:
Left
Clearance
At top
+.005” (.127mm)
At bottom
-.015” (.381mm)
Then total
-.010” (.254mm)

Right
Clearance
+.020” (.508mm)
-.000”
+.020” (.508mm)

EQUALS 100 FT.
LBS. ON GUIDE
CLAMP BOLTS

60 FT. LBS.
HERE

TORQUE WRENCH 1/2" DRIVE

SPECIAL TOOL

FIGURE 2-5 – Tool for guide clamp bolts
Alignment may not be permanent. Recheck level in a
few weeks. Do not use any grouting around the
machine. For machines where the bed goes below
floor level, leave the bed pit empty and cover exposed
pit opening with steel plate.

GAGE INSTALLATION
The CINCINNATI INCORPORATED AUTOFORM
gages are usually shipped assembled to the
machine and require no installation.
IMPORTANT: Do not make any electrical connections or final adjustments until a
CINCINNATI INCORPORATED Service Representative is present.
In the event that the gage is not already assembled
to the machine, remove the gage assemblies from
their packing containers. Remove any protective
wrapping and clean the parts.

FIGURE 2-4 – Ram slide and guide alignment

IMPORTANT: Do not install the gage, rear guard
or make electrical connections until a
CINCINNATI INCORPORATED Service Representative is present.

The amount of clearance is not important. However, the difference between the clearance of the left
and right guide/slide indicates the amount of misalignment. The maximum allowable difference is
.004" (.102mm). In Example #2, the difference is
.030" (.762mm), which indicates there is twist in
the machine.

For the final adjustments and installation of the
gages, see MAINTENANCE & ADJUSTMENTS,
SECTION 9, of this manual.
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(optional) ballscrews should also be lubricated
with a light coating of spray lubricant or #10 oil.
These ballscrews are easily accessed by removing the protective covers. See MAINTENANCE &
ADJUSTMENTS, SECTION 9 for more specific
details.

HYDRAULIC RESERVOIR
The hydraulic reservoir is equipped with a drain
valve. See Figure 1-2. Before starting machine,
crack this valve open. Water may have collected in
the tank during shipment. If no water comes out, or
when oil starts coming out, close the valve securely. Repeat this check monthly.

5. Auto Crown (Optional): There is a grease fitting at each of the pins through the bed and
auxiliary plate. These grease fittings are on the
front end of the pins in a hole through the pin
retaining plates. The pins should be lubricated
monthly. Use a No. 2 lithium base grease with a
"moly" additive (C. I. grease H-2M).

LUBRICATION
Proper lubrication is of extreme importance to your
machine. Carefully following all lubrication instructions will pay dividends in lower maintenance costs
for your CINCINNATI AUTOFORM.

ELECTRICAL CONNECTION

The following lubrication points should be checked
before start-up and at regular intervals thereafter.

Suitable electrical leads must be brought to the
machine as shown on certified Foundation Plan
drawing. These leads are connected to the incoming
side of electrical disconnect switch in the main electrical enclosure. Be certain that leads are of sufficient capacity and that proper voltage is fed to the
machine. CINCINNATI INCORPORATED equipment
requires that the incoming line supply at the
machine does not vary more than plus or minus
10% from the nominal. Some installations may
require additional line conditioning, other than
supplied with the machine controls. Contact
CINCINNATI INCORPORATED Service Department
for further information.

1. Hydraulic Reservoir: Before starting machine
check for proper fluid level at the oil sight gage.
See Figure 1-2.

CAUTION
Standard machines are designed for and shipped
with petroleum based hydraulic fluid, which is
flammable. Check applicable fire codes for special precautions.

2. Cylinder Clevis Pins: Lubricate while cycling
ram under load, such as obtained with a bumping die. Lubricate once a month. Use a #2 lithium base grease with “moly” additive (C.I. grease
H-2M). This must be done after electrical connections are made and the machine is running.

Machine must be connected to a good earth
ground. A ground lug on the line side of the
machine main disconnect is provided for this purpose. Refer to local and state codes for acceptable
grounding methods.

! WARNING !

Note:

KEEP CLEAR OF THE MOVING RAM.

3. Ram Guides and Slide Liners: Wipe clean and
flush with light hydraulic oil.

If a CINCINNATI INCORPORATED Service
Representative is not present, call before
proceeding any further or starting
machine. He will complete all electrical connections and check motor rotation.

❦

4. Gages: Clean and lubricate all exposed guide
rails with a light coating of spray lubricant or
#10 oil. The X-Axis, R-Axis (optional) and Z-Axis
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SECTION 3

SAFETY

SAFETY RECOMMENDATIONS
FOR HYDRAULIC PRESS BRAKE
OPERATION:

FOR SAFE OPERATION OF YOUR
CINCINNATI PRESS BRAKE

Press brakes manufactured by CINCINNATI
INCORPORATED comply with the construction
requirements of the Occupational Safety and
Health Act and the National Safety Standards of the
American National Standards Institute.

The purpose of a press brake is to bend metal, and
it is obvious that this same capacity will sever
arms, hands, fingers or any other part of the body
that is in the point-of-operation when the ram is
activated.

The AUTOFORM is essentially a hydraulic press
brake with advanced microprocessor controls and
automatic backgage. The press brake is a versatile
and multi-purpose machine. We recommend evaluating each press brake operation in order to determine the method of point-of-operation safeguarding
which best meets that operation. The press brake,
tooling, piece part and method of feed and removal
must be evaluated for each job before deciding on
the safeguarding to be used.

During operation, all parts of your body must be
completely clear of the work area. NEVER PLACE
ANY PART OF YOUR BODY IN THE POINT-OFOPERATION (Die area).

KEEP CLEAR OF THE POINT-OF-OPERATION

If operation by more than one person is required,
operator controls must be furnished for each person. If foot controls are used, and your evaluation
of that specific operation indicates safeguarding is
necessary, provide the necessary safeguarding
before any work is performed. (See ANSI B11.3.)

CINCINNATI INCORPORATED recommends you
read and understand the safeguarding, use and
care requirements of the American National Standard for Press Brakes, ANSI B11.3. This is available
from the American National Standards Institute, 11
West 42nd Street, New York, New York 10036 and
is included with this manual.

If you use two-hand operator control station(s) as
point-of-operation safeguarding, be certain that
they comply with ANSI B11.3.
If operation by more than one person is required,
one person should be responsible to see that not
only his own body is clear of the point-of-operation
and all moving parts, but also that his co-workers
are clear and entirely visible in a safe location,
before the press brake is operated.

For additional safety information we recommend:
✦

securing applicable safety data sheets from the
National Safety Council, 1121 Spring Lake
Drive, Itasca, Illinois 60143-3201

✦

determining your responsibilities under your
state and local safety codes

✦

requesting assistance from the loss prevention
department of your workmen’s compensation
carrier

During set-up, maintenance or other work on the
machine which necessitates manipulation within
the point-of-operation, either the ram should be at
the bottom of the stroke or it should be blocked so
the dies cannot close. The power supply should be
disconnected and locked OFF.
CONCENTRATE ON YOUR JOB

Personnel responsible for your press brake operator
training program, tooling set-up, maintenance, and
operations must read and understand this Operation, Safety and Maintenance manual. No one
should set-up, operate or maintain this press brake
until they thoroughly understand it and know how
to do their job safely. Read this manual in its
entirety. This safety information is not intended as
a substitute for the Operation and Maintenance
sections of this manual.

Improper operation of a machine, whether caused
by daydreaming or worrying about other problems,
could cripple you for life. Operating a press brake
requires your complete attention. Talking, joking or
participating in or watching horseplay could result
in physical injury to you . . . and that is nothing to
joke about. So watch what you are doing and concentrate on your job.
NEATNESS IS IMPORTANT
Keep the floor of your work area clear of scrap and
trash that could cause you to stumble. Put scrap in
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2. Evaluate each operation to determine the pointof-operation safeguarding to be used.

the proper containers and keep stock and finished
work neatly arranged. Be sure slippery surfaces are
cleaned up properly. Stumbling and slipping can
result in painful and perhaps even fatal injuries.

3. Use the point-of-operation safeguarding selected, or method of operation selected to minimize
the exposure to potential hazards at the pointof-operation.

Put all tools and equipment away when you are not
using them. Only the part you are working with
should be on the machine when it is operating.
Even a screwdriver can be deadly if left on the press
brake or lower die.

4. For small part insertion and removal, use a
hand tool. DO NOT place your hands in the
point-of-operation.

PROPER TOOLS ARE IMPORTANT
Use proper tools when working on the press brake.
An improper tool might slip and cause lacerations.
When making repairs on the machine, disconnect
the power source and lock it out. Be sure the ram
is at the bottom of the stroke or blocked in place.
ELIMINATE LOOSE AND FLOWING CLOTHING
Loose or flowing clothes may be comfortable, but if
they are caught on the machine, it could result in
an injury to you. Keep jewelry to a minimum. That
link I.D. bracelet you got for Christmas could cost
you your hand or finger.
LOOK THINGS OVER CAREFULLY
Before operating your CINCINNATI AUTOFORM,
look to see if your machine is in proper condition.
Are the dies worn? Are the machine’s covers and
guards securely in place? Is the machine securely
anchored to the floor? Are all nuts, bolts and
screws tight? Is everything in proper operating condition? If not, report any unsafe condition or needed repair to your supervisor and be sure the problem is corrected before beginning operations. The
CINCINNATI AUTOFORM you are operating will not
produce a tonnage greater than the maximum rated
machine capacity (see capacity plate). However,
when using short or small area dies, the tonnage
must be reduced to avoid damage to the tooling or
the bed and ram of the machine. Too much tonnage
may also cause a die to rupture and cause injury.
Consult the Press Brake Capacities bulletin for the
load required to do the job. If this is less than maximum machine capacity, program the control not to
exceed the required force by more than 10%.

5. Know how to safely operate and adjust your
CINCINNATI AUTOFORM. Review the Operation
and Maintenance sections of this manual.
6. Maintain proper lighting levels and eliminate
light glare to prevent eye strain and eye fatigue.
7. Protect your eyes from flying pieces of metal by
always wearing your safety glasses.
8. Always wear safety shoes. A heavy or pointed
piece of stock could fall and cause serious
injury to your foot.
9. Wear snug fitting hand and arm protection
when handling rough or sharp edged stock.
10. Keep the die area free of loose tools and materials. When placing stock in the machine for
forming, be certain the gages and stops are correctly set and the edge of the stock is against
the gages.

FOR THE SAFE OPERATION OF
YOUR CINCINNATI AUTOFORM
FOLLOW THESE RULES:

11. Stand clear of the workpiece with your arms
slightly extended to avoid being hit if the stock
whips up or down as the bend is made. Be sure
you know how the workpiece will react to the
bend being made. If the workpiece whips-up,
place your thumbs and fingers below the mate-

1. Never place any part of your body in the
point-of-operation (Die area). Placing your
hands or any part of your body in the point-ofoperation may result in serious injury or
amputation.
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rial. If the workpiece whips-down, use the
clamp/stop feature of the machine control so
your hands can be removed from the workpiece
when the bend is made. Set the forming speed
to avoid excessive part “whip”.

! ! DANGER ! !
STAY CLEAR OF DIES WHILE THEY ARE BEING
TRANSFERRED, PARTICULARLY WHEN THEY
ARE BEING LIFTED. IF A DIE SHOULD SLIP, SERIOUS INJURY, INCLUDING LOSS OF HAND, A
FOOT OR EVEN YOUR LIFE, COULD RESULT.

12. When you leave the machine, place the ram at
the bottom of the stroke or place safety blocks in
position under the ram. Turn OPERATOR CONTROL selector to “OFF” and remove the key,
even if you will be away for only a few minutes.

2. When installing and setting-up dies:
a. Clean machine and filler block surfaces to
which the dies will be fastened. Always turn
the machine OFF when working in this area.

13. Have the routine scheduled maintenance and
adjustments performed as shown on the Maintenance Checklist in SECTION 9.

b. Inspect the dies for chips, cracks or other
hazardous conditions. Wipe them off with a
clean cloth.

14. Check the alignment of the dies before operating the machine after the dies have been
changed or if the machine has been idle
overnight. Improper alignment could cause
chipping and flying chips can cause lacerations
and eye injuries.

c. Always place the machine control MODE
selector in the “SET-UP” position so the ram
can only be moved by the use of palmbuttons, RAM UP button or softkeys.
d. Never reach into or through the die area
when aligning the dies or setting the gaging.

15. Report any cuts, bruises and all other injuries
to your supervisor or the medical department
immediately. They are the best judges of the
seriousness of your injury.

3. When removing dies from the press brake:
a. Clear the work areas of all stock, containers,
tools and other equipment.

GENERAL GUIDELINES FOR
INSTALLING, REMOVING AND
TRANSFERRING TOOLING (DIES)

b. After placing safety blocks between the dies
and turning OFF the machine, clean both
upper and lower dies using a bench brush
and finally wipe clean with a cloth.

Installing, removing and transferring tooling can be
hazardous and should be done with proper supervision by experienced set-up men. Improper handling techniques can cause muscle strains, hernias
or serious disabling injuries.

c. Place machine control MODE selector in the
“SET-UP” position so the ram can only be
moved by use of the palmbuttons, RAM UP
button or softkeys.
d. Never loosen the ram clamp bolts or select
“UNCLAMPED”on the optional Power Clamp
control unless the dies are in a closed position and the OPERATOR CONTROL selector
is in the “OFF” position.

1. Transfer dies using the proper techniques for
the weight of the die(s) being handled:
a. Very light dies, up to 50 pounds (23kg), can
be carried manually or transferred on a die
truck.

Detailed step-by-step instructions for installing and
removing tooling are provided in the SET-UP AND
USE section of this manual. These instructions
should be followed for safe installation and removal
of tooling from your CINCINNATI Press Brake.

b. Dies weighing over 50 pounds (23kg), or
those that are awkward to move, should be
handled by a hoist.
If the punch or die has tapped holes for lifting
attachments, be sure the proper size bolts are
used. A bolt smaller in diameter than the
tapped hole will slip out and cause serious
injury. If no lifting attachments are provided,
use only approved rope slings so the dies will
not be nicked or scratched.

Also included in the SET-UP AND USE section of
this manual are instructions for making bends,
gaging, blank development and use of the machine
controls.

SAFETY SIGNS
In order that press brake operators and maintenance personnel may be warned of certain potential
hazards that may exist - unless specified proce-

Lift the dies high enough to clear any obstructions, but no higher.
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dies and not on the press brake. These adhesive
backed signs have been furnished in safety update
packages and are available from CINCINNATI
INCORPORATED.

➧

DANGER

The warning signs are placed at strategic points on
the press brake for the most effective use. It is
intended that they become a permanent part of the
equipment and, therefore, must not be removed,
covered, hidden or defaced. All signs installed on
the machine by CINCINNATI INCORPORATED are
identified by a small six digit part number in
the lower right corner. If any of these plates
become damaged or defaced, new ones should
be ordered by contacting the factory or the
nearest CINCINNATI Sales and Service Office.

153725

dures are followed – a number of warning signs are
attached to CINCINNATI Hydraulic Press Brakes.
Warning signs are not intended to be a substitute
for reading and understanding this Safety section
and machine Operation and Maintenance manual.

KEEP HANDS OUT OF DIE AREA
DANGER (240008)

This warning sign is attached to the press brake
ram, which is the most visible location on the
machine. The sign is a reminder to operators or
maintenance personnel that certain procedures
must be followed to prevent serious bodily injury.

The following illustrations are of the warning signs
most commonly used on the hydraulic press
brakes. Some other signs may be furnished to cover
possible hazards due to special equipment or
machine features. The user management should
also include additional warning signs to cover any
hazards that may be presented by customer-added
auxiliary equipment.

DANGER
TO REDUCE THE POSSIBILITY OF INJURY . . .
DO NOT PLACE YOUR HANDS
IN THE DIE AREA
DO NOT POSITION ANY PART OF YOUR
BODY WHERE IT MAY BE STRUCK
OR CRUSHED BY PART MOVEMENT

HAZARDOUS AREA (232913)
This sign warns of a hazardous area between the
machine housings at the rear of the press brake.
The sign is attached to a steel restraining cable
which spans the space between the housings. No
one should enter this area while the machine drive
motor is running or the control is energized.

ALWAYS READ AND UNDERSTAND THE
OPERATION, MAINTENANCE AND
SAFETY MANUAL BEFORE
INSTALLING DIES, OPERATING OR
SERVICING THE PRESS BRAKE
DO NOT REMOVE THIS SIGN FROM THIS PRESS BRAKE

240007

SAFETY GUIDELINES (240003)
This sign is also attached to the ram adjacent to the
DANGER sign. It provides a checklist of safety considerations which should be observed before, during and after operation of the press brake.

DANGER
KEEP OUT OF THIS
AREA WHILE THE
MACHINE DRIVE
MOTOR IS RUNNING
DO NOT REMOVE THIS SIGN FROM THIS MACHINE

SAFETY GUIDELINES
HYDRAULIC PRESS BRAKE

●
●

READ AND UNDERSTAND THE OPERATION AND SAFETY MANUAL
KNOW HOW TO USE THE OPERATOR CONTROLS AND MODES OF OPERATION

SET-UP
POSITION RAM AT BOTTOM OF WORKING STROKE
TURN OPERATOR CONTROLS "OFF" (key lock) WHEN WORKING IN DIE AREA
USE "INCH" MODE AND TWO HAND CONTROL
TO AVOID SPLITTING DIE, MAKE CERTAIN TONNAGE CAPACITY OF DIE IS NOT EXCEEDED
PROVIDE POINT OF OPERATION SAFEGUARDING
TEST ALL THE REQUIRED OPERATION CONTROL STATIONS, MODES OF OPERATION AND
SAFEGUARDING
● INSTRUCT OPERATORS IN PROPER USE OF SET-UP
● REMOVE ALL KEYS UNDER SUPERVISORY CONTROL
●
●
●
●
●
●

OPERATION
●
●
●

232913

●
●
●
●
●
●

DIE AREA (153725)
This DANGER sign warns the operator to keep his
hands out of the die area (point-of-operation). The
sign is usually attached to one end of CINCINNATI

USE POINT OF OPERATION SAFEGUARDING
KNOW THE SET-UP AND PROPER METHOD OF OPERATION
TEST ALL THE REQUIRED OPERATOR CONTROL STATIONS AND MODES OF OPERATION
BEFORE EACH SHIFT, EACH JOB RUN, AND AFTER EACH BREAK
KEEP HANDS OUT OF DIE AREA (point of operation)
DO NOT POSITION ANY PART OF YOUR BODY WHERE IT MAY BE STRUCK OR CRUSHED BY
PART MOVEMENT
USE HAND TOOLS FOR SMALL OR NARROW PIECE PARTS
MAKE CERTAIN EVERYONE IS CLEAR OF PRESS BRAKE, DIES AND MATERIAL BEFORE OPERATING
TURN OFF OR LOCKOUT OPERATOR CONTROLS WHEN NOT OPERATING PRESS BRAKE
WHEN YOU LEAVE THIS PRESS BRAKE:
● POSITION RAM AT BOTTOM OF WORKING STROKE
● TURN OFF OR LOCKOUT OPERATOR CONTROLS
● TURN POWER OFF
DO NOT REMOVE THIS SIGN FROM THIS PRESS BRAKE
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240003

GUARD AGAINST TIPPING (416875)
The design of hydraulic press brakes is such that
much of the weight is concentrated to the front of
the machine. This sign cautions that the machine
should be guarded against tipping when moving or
installing until it is anchored to the floor. The sign
refers to the Operator’s manual for complete installation instructions.

✦

Make certain all persons are clear of machine and
material before operating

✦

When you leave your press brake:
✧
✧

✧

WARNING
COMPLETE INSTALLATION INSTRUCTIONS ARE IN
"OPERATORS MANUAL" PACKED IN PLASTIC POUCH
ON SIDE OF MACHINE.

416875

SAFETY GUIDELINES

✦

Turn MAIN DRIVE to “OFF”

SAFETY MAINTENANCE CHECK

BEFORE STARTING - LEVEL, CLEAN, LUBRICATE AND
CHECK RAM SLIDES FOR PROPER CLEARANCE AS
DESCRIBED IN "OPERATORS MANUAL"

✦

Turn OPERATOR CONTROL to “OFF” and
remove key

FAILURE TO FOLLOW SAFE PRESS
BRAKE OPERATING PROCEDURES
MAY RESULT IN SERIOUS INJURY
TO YOU OR ANOTHER EMPLOYEE.

THIS MACHINE IS HEAVY IN FRONT –
GUARD AGAINST TIPPING UNTIL
ANCHOR BOLTS ARE SECURED.

DO NOT REMOVE THIS SIGN FROM THIS MACHINE

Place ram at bottom of stroke or block

Be sure you know your press brake - capacity,
controls, operating modes, safeguarding
Know and understand the job you are about to
perform - material placement, feeding, movement
of material being formed

✦

SAFEGUARDING at point-of-operation in proper
adjustment and operating properly

✦

PINCH POINT guarding properly installed

✦

OPERATOR CONTROLS working O.K.

✦

OPERATING MODES functioning properly

✦

RAM starting and stopping properly

✦

WARNING PLATES clean and easily read

✦

ELECTRICAL WIRING in good condition

✦

CAUTION PAINTING in good condition

✦

AUXILIARY EQUIPMENT checked - working
properly

✦

Never place your hands in the die area

✦

Make sure no one is in backgage area at rear of
machine

✦

HAND TOOLS and personal protective equipment
in good order - readily available

✦

Tooling, press brake and gaging properly set for
the job

✦

SAFETY MANUALS and OPERATOR MANUALS
attached to machine

✦

Always cycle the press brake at least twice without a part in dies before each shift and each job

✦

SCHEDULED NORMAL MAINTENANCE work
completed

✦

Keep die area free of all unnecessary material
and tools

✦

Do not hang tools on the ram

✦

Adequate safeguarding available and used

✦

Keep your body clear of workpiece

✦

Keep work area clean and orderly

✦

Keep alert - Keep your mind on the job

✦

Hand tools - personal protective devices available and used

SAFETY IS PART OF YOUR JOB . . .
THE MORE ATTENTION YOU PAY TO
DEVELOPING SAFE HABITS, THE
LESS THE CHANCES OF INJURY TO
YOU AND YOUR FELLOW EMPLOYEES.

❦
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SECTION 4

SPECIFICATIONS

PERFORMANCE AND RATINGS
LENGTH
SERIES

90
AF

135
AF

175
AF

230
AF

350
AF
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Ft.-Nominal
(m)

6
(1.8)
8
(2.4)
10
(3.1)
12
(3.7)
6
(1.8)
8
(2.4)
10
(3.1)
12
(3.7)
14
(4.3)
16
(4.9)
6
(1.8)
8
(2.4)
10
(3.1)
12
(3.7)
14
(4.3)
16
(4.9)
6
(1.8)
8
(2.4)
10
(3.1)
12
(3.7)
14
(4.3)
16
(4.9)
18
(5.5)
20
(6.1)
8
(2.4)
10
(3.1)
12
(3.7)
14
(4.3)
16
(4.9)
18
(5.5)
20
(6.1)

TOTAL
CLEAR
DISTANCE OVERALL STD.
TYPE
DIE
BETWEEN
HOUSINGS SURFACE BACKGAGE
Ft.-In.
Ft.-In.
(m)

(m)

6'-6-1/2"
(2)
8'-6-1/2"
(2.6)
10'-6-1/2"
(3.2)
12'-6-1/2"
(3.8)
6'-6-1/4"
(2)
8'-6-1/4"
(2.6)
10'-6-1/4"
(3.2)
12'-6-1/4"
(3.8)
14'-6-1/4"
(4.4)
16'-6-1/4"
(5)
6'-6-3/4"
(2)
8'-6-3/4"
(2.6)
10'-6-3/4"
(3.2)
12'-6-3/4"
(3.8)
14'-6-3/4"
(4.4)
16'-6-3/4"
(5)
6'-6-1/2"
(2)
8'-6-1/2"
(2.6)
10'-6-1/2"
(3.2)
12'-6-1/2"
(3.8)
14'-6-1/2"
(4.4)
16'-6-1/2"
(5)
18'-6-1/2"
(5.6)
20'-6-1/2"
(6.2)
8'-6"
(2.6)
10'-6"
(3.2)
12'-6"
(3.8)
14'-6"
(4.4)
16'-6"
(5)
18'-6"
(5.6)
20'-6"
(6.2)

8'-0"
(2.4)
10'-0"
(3.0)
12'-0"
(3.6)
14'-0"
(4.2)
8'-0"
(2.4)
10'-0"
(3.0)
12'-0"
(3.6)
14'-0"
(4.2)
16'-0"
(4.8)
18'-0"
(5.4)
8'-0"
(2.4)
10'-0"
(3.0)
12'-0"
(3.6)
14'-0"
(4.2)
16'-0"
(4.8)
18'-0"
(5.4)
8'-0"
(2.4)
10'-0"
(3.0)
12'-0"
(3.6)
14'-0"
(4.2)
16'-0"
(4.8)
18'-0"
(5.4)
20'-0"
(6.1)
22'-0"
(6.7)
10'-0"
(3.0)
12'-0"
(3.6)
14'-0"
(4.2)
16'-0"
(4.8)
18'-0"
(5.4)
20'-0"
(6.1)
22'-0"
(6.7)

CNC
BACKGAGE
G
CNC
HEAVY
DUTY
D
CNC
BACKGAGE
2
1
C
CNC
HEAVY
DUTY
4
1
4
CNC
BACKGAGE
2
C
BACKCNC
HEAVY
DUTY
4.27
18'-0"
4.88
8'-0"
1.83
10'-0"
2.44

CNC
HEAVY
DUTY
3.66
16'-0"
4.27
18'-0"
4.88
10'-0"
2.44
12'-0"
3.05
14'-0"
CNC
HEAVY
DUTY

SHIPPING WEIGHT

(1)

BED TOP BED

AUTOFORM AUTO CROWN PIT
ABOVE TOP
(WITH STD.
ADDITIONAL REQD. FLOOR WIDTH
BACKGAGE)
WEIGHT
In.
In.
Lbs.
(kg)

Lbs.
(kg)

14,300
(6486.5)
16,800
(7620.5)
19,300
(8754.5)
23,500
(10660)
15,800
(7167)
18,000
(8165)
20,800
(9435)
24,800
(11249)
30,000
(13608)
39,000
(17690)
19,500
(8845)
22,000
(9979)
25,500
(11567)
30,000
(13608)
35,000
(15876)
43,500
(19732)
23,500
(10660)
26,300
(11930)
30,200
(13699)
34,500
(15649)
40,500
(18371)
51,000
(23134)
–
–
68,200
(30940)
35,300
(16012)
39,600
(17963)
45,000
(20412)
51,500
(23360)
59,400
(26944)
–
–
71,500
(32400)

1,150
(522)
2,175
(987)
3,000
(1361)
4,200
(1905)
2,058
(930)
3,050
(1384)
4,150
(1880)
6,325
(2870)
–
–
6,900
(3130)
2,250
(1021)
4,525
(2053)
6,550
(2971)
7,775
(3527)
11,500
(5220)
12,500
(5670)
4,100
(1860)
5,700
(2590)
7,625
(3459)
8,900
(4037)
11,500
(5220)
12,900
(5850)
–
–
–
–
7,525
(3413)
9,700
(4400)
12,400
(5625)
16,000
(7260)
24,300
(11020)
–
–
33,000
(14970)
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(mm)

NO

(mm)

BENDING CAPACITY
(Mild Steel)

GA. x FT.
(Ga. x m)

(2)

VEE
In.
(mm)

MOTOR
H.P.
(kw)

12 Ga. x 12' 7/8
(12 Ga. x 4) (22)
10 Ga. x 9' 1-1/8
(10 Ga. x 3) (29)
1/4 X 5'
2
(1/4 x 1.5) (51)

25
(19)

34
(864)

10 Ga. x 12' 1-1/8
(10 Ga. x 4) (29)
3/16 x 10'-3" 1-1/2
(3/16 x 3)
(38)
1/4 X 7'-6"
2
4-1/2
(1/4 x 2)
(51)
(114) 1/2 x 4'-8"
5
(1/2 x 1)
(127)

25
(19)

34
(864)

4-1/2
(114)

3/16 x 13'-4"
(3/16 x 4)
1/4 x 10'-0"
(1/4 x 3)
3/8 x 6'-3"
(3/8 x 2)
1/2 x 6'-1"
(1/2 x 2)

1-1/2
(38)
2
(51)
3
(76)
5
(127)

25
(19)

36
(914)

3/16 x 17'-6"
(3/16 x 5)
1/4 x 12'-9"
5-1/2
(1/4 x 4)
(140) 3/8 x 8'-2"
(3/8 x 2.5)
1/2 x 8'-0"
(1/2 x 2)

1-1/2
(38)
2
(51)
3
(76)
5
(127)

25
(19)

1/4 x 19'-4"
2
(1/4 x 6)
(51)
3/8 x 12'-5"
3
(3/8 x 4)
(76)
1/2 x 12'
5
(1/2 x 4)
(127)
3/4 x 8'-6"
8
(3/4 x 2.5) (203)

25
(19)

34
(864)

3-1/2
(89)

YES
3-1/2
(89)

NO

YES

NO

YES

NO

YES

YES

36
(914)

5-1/2
(140)

SPECIFICATIONS CHART
(3)

MACHINE CAPACITY

THROAT
STD.
MAX. SPEED MAX. TONNAGE STROKE CLEARANCE
FROM CENTER
AT FULL
SERIES AT FULL
LENGTH
OF DIES
TONNAGE
FORM. SPEED
Inches

90
135
175
230
350

Inches/Min.
(mm/Sec.)

Tons
(kN)

(mm)

Inches
(mm)

94
(39)
64
(27)
49
(20)
37
(15)
25
(10)

70
(623)
105
(934)
130
(1157)
190
(1690)
285
(2535)

8
(203)
8
(203)
10
(254)
10
(254)
10
(254)

7
(178)
7
(178)
8
(203)
8
(203)
10
(254)

DIE SPACE

RAM SPEED

Inches
(mm)

Inches/Min.
(mm/Sec.)

OPEN CLOSED
HIGH
HEIGHT HEIGHT APPROACH

15
(381)
15
(381)
17
(432)
17
(432)
18
(457)

7
(178)
7
(178)
7
(178)
7
(178)
8
(203)

380
(161)
290
(123)
260
(110)
230
(97)
155
(66)

(4)

OVERALL
HEIGHT
ABOVE
FLOOR

VARIABLE
FORMING

RETURN

Inches
(mm)

1 to 120
(1 to 51)
1 to 80
(1 to 34)
1 to 65
(1 to 28)
1 to 45
(1 to 19)
1 to 30
(1 to 13)

405
(171)
270
(114)
290
(123)
250
(106)
135
(57)

110
(2794)
111
(2819)
124
(3150)
127
(3226)
134
(3404)

(1) SHIPPING WEIGHTS DO NOT INCLUDE SPECIAL OPTIONS, SUCH AS AUTO CROWN, SIX-AXIS BACKGAGE, POWER CLAMPS, ETC.
(2) BENDING CAPACITIES ALLOW FOR 15% RESERVE OF RATED TONNAGE TO COVER POSSIBLE INCREASES IN MATERIAL THICKNESS, TENSILE
STRENGTH AND YIELD STRENGTH.
(3) STROKE ADJUSTS TO ANY LENGTH UP TO MAXIMUM SHOWN.
(4) RAM SPEEDS ARE APPROXIMATE AND BASED ON 1800 RPM MOTOR.

LINEAR ENCODERS: Each end of the machine is
equipped with a bed referenced, high resolution
.0001” (.00254mm) linear encoder. These
encoders continually monitor ram-to-bed position and speed at each cylinder and feed this
information to the control. The encoders are
shock-resistant and allow normal punching
capacity on these machines.

PRINCIPLE OF OPERATION
The AUTOFORM CNC Forming Center is a
hydraulically driven, servo-controlled machine. A
simplified diagram, Figure 4-1, shows the basic
operating logic and components.

CONTROL: The machine control provides the high
speed processing logic for the servo-controlled
ram position loop. The control consists of multiple 32-bit processors residing on the industry
standard VME buss. Operator interface is accomplished by means of conversational programming
through a membrane style keypad and a high
resolution 14” (356mm) color monitor.

DEFINITION OF TERMS

FIGURE 4 - 1 – Simplified machine diagram

RAM STROKE: Hydraulic pressure from the motor
driven pump forces the cylinder pistons down or
up to move the ram. The stroke length is
adjustable. The maximum standard stroke
length for each series machine is shown in the
preceding Specifications chart.

PUMP: A motor driven, variable volume, hydraulic
piston pump provides the flow and pressure for
advancing, retracting and loading the power
cylinders. This pump is equipped with a “load
sensing” control which precisely matches pump
flow and pressure to load demands. This precise
match provides maximum system efficiency.

TONNAGE CAPACITY: The tonnage on AUTOFORM CNC Forming Centers is adjustable from
approximately 1% of full tonnage (depending
upon ram speed selected) to full tonnage. The
maximum full tonnage is determined by the
cylinders, pistons and the limits of the frame

SERVO VALVES: These are variable orifice valves
with spool position feedback. The valves control
both the direction and amount of flow from the
pump to the cylinders. They provide precise
flow/speed control of the cylinders.
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design. The machine capacity plate and the preceding chart show the maximum tonnage capacity. Also see the PRESS BRAKE CAPACITIES
booklet included with this manual.

CLOSED POSITION: This is the overall height of
the dies when ram is at the bottom of the stroke
and is adjusted to make the proper bend. See
Figure 4-3.

DIE SPACE: Each size machine has a fixed amount
of die space to accommodate the dies or tooling
and filler block. OPEN HEIGHT is the maximum
die space available. It is the distance from the
bed top to the ram nose when the ram is at maximum UP stroke position. CLOSED HEIGHT is
the minimum die space available. It is the distance from bed top to ram nose when ram is at
bottom of the stroke. See Figure 4-2.

FIGURE 4-3 – Closed position
DIE PENETRATION: This is the distance the upper
die penetrates the lower die. For a 90° air bend
die the penetration is about 0.4 of the vee die
opening.
The combined height of the dies and filler block
when in the closed position must be more than
the closed height, but less than the open height
dimensions. The difference between this combined height and the open height is the maximum
amount of stroke which can be used for a particular set-up.
FILLER BLOCKS: Various types of filler blocks are
available to hold the lower die. They provide a
means of adjusting and clamping the lower die in
position. Filler blocks are optional and should be
selected to suit the machine tooling and type of
bending.

FIGURE 4-2 – Die space
THROAT: Most forming on press brakes is done
between the housings. However, when long
materials or forming at one end of the machine
is required, the housing throat provides space
for the material. This space is limited by the
depth of throat. Details of the throat are found
on the throat layout drawing.

MICROCROWNING: A crown is machined into the
bed of each CINCINNATI Press Brake. It is
designed so the bed and ram will be parallel at
1/2 to 2/3 of machine capacity with a load uniformly distributed over the nominal length of the
machine. This feature improves bend accuracy
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under normal forming loads and minimizes
shimming of the dies. Machines furnished with
the optional AUTO CROWN system do not have
microcrowned beds.

STRIPPING CAPACITY
A stripping load is a force which occurs on the UP
stroke of the ram. The direction of this type of load
is down on the ram and up on the bed (the reverse
of forming and punching loads). Figure 4-6 shows
the maximum stripping load available at the center
of the machine. See PRESS BRAKE CAPACITIES, PI50691, for more information on controlling stripping load.

CAPACITIES
PUNCHING CAPACITY
CINCINNATI Hydraulic Press Brakes are rated to
perform punching loads up to 66% of the maximum
machine capacity at the center of the machine
when punching mild steel using self-contained
units on an occasional basis. When punching is to
be performed on a continuous production basis,
with dedicated die sets or high tensile - 70,000 PSI
(482636kPa) - material is to be processed, the
punching capacity is reduced to 50% of the maximum machine capacity, Figure 4-4. Additional
punching capacity can be obtained by stepping the
punches (Figure 4-5) on multiple levels. For special
punching applications, where die sets or special
machine features (for example, wide bed, deep
throat, etc.) are required, consult CINCINNATI
INCORPORATED.

AUTOFORM
SERIES

175 AF
230 AF
350 AF

FIGURE 4-6 – Stripping load

90 AF
135 AF
175 AF
230 AF
350 AF

ECCENTRIC LOAD CAPACITY
(FRONT-TO-BACK)
Occasionally special forming or punching set-ups
are made which do not have their load centers
located on the bed and ram centerlines. When this
condition exists, care must be taken not to exceed
the maximum eccentric (front-to-back) load capacity of the machine. See Figure 4-7.

TONS/LEVEL
(kN/LEVEL)
HI-

60
(534)
90
(801)
115
(1023)
150
(1334.5)
230
(2046)

45
(400)
67.5
(600.5)
87.5
(778)
115
(1023)
175
(1557)

9.0
(80)
13.5
(120)
17.5
(156)
23.0
(205)
35.0
(311)

135 AF

MAXIMUM PUNCHING CAPACITY
MILD

TONS
(kN)

90 AF

When punching, the POSITION mode of operation
must be used. See SECTION 6, MACHINE CONTROLS.

AUTOFORM
SERIES

MAXIMUM
STRIPPING LOAD

C - CENTERLINE
L - LOAD (FORMING OR
PUNCHING) - TONS (kN)
d - DISTANCE BETWEEN
MACHINE C & LOAD C INCHES (mm)

FIGURE 4-4 – Maximum punching capacity
AUTOFORM
SERIES
90 AF
135 AF
175 AF
230 AF
350 AF

MAXIMUM ECCENTRIC
LOAD CAPACITY
INCH-TONS
(mm-kN)
100
(35)
100
(35)
200
(70)
200
(70)
300
(105)

d x L MUST BE EQUAL TO OR LESS THAN
MAXIMUM ECCENTRIC LOAD CAPACITY

FIGURE 4-5 – Multiple level punching

FIGURE 4-7 – Eccentric load capacity
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For example, a 135 AUTOFORM has 100% - 135
tons (1201kN) of its rating available for bending at
the centerline of the machine. At either housing,
regardless of length, only 50% of the tonnage - 67.5
tons (600.5kN) is available.

! ! DANGER ! !
EXCEEDING THE ECCENTRIC LOAD CAPACITY
COULD OVERSTRESS UPPER BED AND DIE
CLAMP BOLTS CAUSING THEM TO SHATTER AND
POSSIBLY CAUSE SERIOUS INJURY TO PERSONNEL. DAMAGE COULD ALSO OCCUR TO THE
SLIDES AND GUIDES AND SINK UPPER BED
BOLTS INTO THEIR COUNTERBORES CAUSING
THE BED TO BECOME LOOSE.

To determine the available tonnage at a point
between the centerline and either housing, the
ratios shown in Figure 4-8 can be used. For example, a 135AF x 10' machine is approximately 128”
(3251mm) from housing to housing (L). A point of .3
of this length is 38.4” (975mm) (.3 x
128”/3251mm). Then at 38.4” (975mm) from the
centerline of the machine 62% (83.7 tons/745kN) of
the tonnage is available.

OFF-CENTER LOAD CAPACITY
(LEFT-TO-RIGHT)
Most forming and punching jobs are located on the
centerline of the machine where the full rated
machine capacity is available. When the load is not
located at center of machine, only a portion of the
total capacity is available as shown in Figure 4-8.

❦

FIGURE 4-8 – Off-center load capacity
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SECTION 5

SET-UP & USE
These dies, being the most common and widely used,
will be referred to in the following instructions.

TOOL INSTALLATION - SET-UP MENU
A hydraulic press brake is a very versatile bending
machine. It is capable of exerting high forces
between its bed and ram. These forces are applied
and directed into the material to be formed by the
use of tooling (dies).

TYPES OF DIES
AIR BEND DIES: These dies are made with sharper angles than the angle to be formed. The metal
being formed contacts only the nose of the upper
die and the two radii of the lower vee die opening. See Figure 5-2. Thus, all of the ram force is
used in forming and none in squeezing the
metal. Any greater angle than the die angle can
be formed by adjusting the stroke reversal position upward as required. See the PRESS BRAKE
CAPACITIES booklet included with this manual
for further air bending information.

The type and shape of the dies are the principle factors in establishing the shape of the part to be
formed. There are many different types and shapes
of press brake dies. Some have a very special and
unique shape. However, most dies are members of a
family of tooling called Vee Dies. See Figure 5-1.

FIGURE 5-2 – Air bend dies
BOTTOMING DIES: The primary purpose of bottoming dies is to provide greater part accuracy
and special shapes. They can also be used to
obtain a relatively sharp inside corner. They are
made in matched pairs, according to the thickness of the stock to be formed and radius
required. See Figure 5-3. These dies require three
to ten times as much force as air bend dies.
Other types of bottoming dies are coining dies
(used to obtain a sharp inside radius), multiple
bend and channel dies and radius bend dies. Do
not use ANGLE mode when bottoming. Use POSITION or TONNAGE mode. See SECTION 6 for a
description of the available mode selections.

FIGURE 5-1 – Vee Dies

EM-444 (N-09/99)

FIGURE 5-3 – Bottoming dies
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CINCINNATI INCORPORATED can provide many
other types of standard and special dies, some of
which are shown in Figure 5-4.

TOOL INSTALLATION
To install the tooling, use the following procedure:
◆

Turn “ON” the main disconnect switch. The following display will appear:

PROGRAM:
ABC123

6 AUG 89
12:00 PM

MAIN MENU

ENTER NEW PROGRAM
JOB DATA
RAM DATA
GAGE DATA
RUN MODE
QUICK BEND
SET-UP MODE
TOOLING LIBRARY
PROGRAM STORAGE

STATUS: Select a menu using the softkeys.
Enter
Job
New
Data
Program

◆

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Depress MAIN DRIVE - START pushbutton on
AUTOFORM Control Station (Figure 6-1). Hold
until motor starts.
MAIN DRIVE
ON

START

FIGURE 5-4 – Types of dies

◆

DIE SETS: Special care and precautions should be
taken when operating die sets with guide pins
and bushings. The AUTOFORM Control on this
machine is designed to make a full up stroke
when the machine is first turned on and ram is
calibrated, or whenever ram recalibration is
required.

Turn OPERATOR CONTROL selector (on AUTOFORM Control Station) to “ON” position.

OPERATOR
CONTROL
OFF

Depending on the working height of the die set,
this full stroke return may cause the die set
guide pins and bushings to separate. Re-entry of
the guide pins into the bushings may be difficult,
if not impossible. Each die set application should
be reviewed for this condition.

◆

CINCINNATI INCORPORATED recommends that
the working height of all die sets be such that the
bushings never leave the guide pins when the
ram makes a full up stroke.
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ON

Turn OPERATOR STATION RIGHT selector to
“ON” position and FOOTSWITCH RIGHT selector to “ON” position. If the machine is equipped
with either LEFT footswitch or operator station
controls, they should be turned “OFF”. These
controls are on the Machine Control Station
(Figure 6-1).

ram will move the incremental amount. It is
necessary to depress and hold down on the
footswitch as you press on the softkeys to get
the ram to move. These keys are to be used
only for positioning the ram under no-load
conditions. Do not use the incremental ram
movement softkeys to seat dies.

MACHINE CONTROLS
OPERATOR
STATION LEFT
OFF
ON

OPERATOR
STATION RIGHT
OFF ON

FOOTSWITCH
LEFT
ON
OFF

FOOTSWITCH
RIGHT
ON
OFF

The position of the axis selected is displayed at
the top of the SET-UP screen in large text.

CAUTION
READ GUIDELINES IN SAFETY SECTION FOR
INSTALLING TOOLING BEFORE PROCEEDING.
◆

The backgage, X-axis only, may be moved by
entering the desired position. The optional “R”
and "Z" axis will be displayed, but they can not
be positioned from this screen. A hand-held
pendant is furnished for positioning all axes.

Select the "Set-Up Mode" softkey from the MAIN
MENU screen. The MAIN MENU will be erased
and the SET-UP screen will appear. The SET-UP
screen is used to move the ram up and down in
slow speed. Machine tonnage in this mode is limited to 10% of machine’s capacity. Also shown on
the SET-UP mode screen is the actual position of
the ram and gage (if installed). Shown below is a
layout of the SET-UP mode. (This example is for
a machine with a CNC Six-Axis backgage.)

PROGRAM:
ABC123

PROGRAM:
ABC123

RAM POS
RAM LEFT
RAM RIGHT
RAM TILT
X AXIS
X-left
X-right
Z-left
Z-right

12.4537

RAM POS

6 AUG 89
12:00 PM

12.000

X-AXIS

6 AUG 89
12:00 PM

SET-UP MENU

SET-UP MENU

12.4537
12.4537
12.4537
0.0000
12.000
12.000
12.000
-5.502
5.502

R-AXIS
R-left
R-right
FR-left
FR-right
TOP OF DIE

4.985
4.985
4.985

0.0000

RAM IS NOW UNDER OPERATOR CONTROL
RAM POS
RAM LEFT
RAM RIGHT
RAM TILT
X AXIS
X-left
X-right
Z-left
Z-right

12.4537
12.4537
12.4537
0.0000
12.000
12.000
12.000
-5.502
5.502

R-AXIS
R-left
R-right
FR-left
FR-right
TOP OF DIE

4.985
4.985
4.985

STATUS: Enter new value using keypad.
MAX 24.000
MIN 0.010
Up
Down
+0.0100 -0.0100

◆

Calib
Gage

If the ram has not been calibrated when the
SET-UP screen is entered, a softkey will appear
to start the calibration cycle. The first time the
gage is moved, if it has not been calibrated, a
softkey will appear to start the calibration cycle.
See MACHINE CALIBRATION, SECTION 7, for
more information.

STATUS: Change the position using the keypads.
Up
+0.0010

Down
-0.0010

0.0000

RAM IS NOW UNDER OPERATOR CONTROL

Up
Down
+0.0100 -0.0100

Up
+0.0010

Down
-0.0010

Calib
Gage

Turn the STROKE MODE selector switch to the
“SET-UP” position. The selector must be in this
position to operate the ram or gages in the SETUP mode.

CAUTION
MAKE SURE THE AREA BEHIND THE MACHINE
IS CLEAR BEFORE CALIBRATING THE GAGE.

MODE SELECT
SET-UP
OFF

SINGLE
STROKE

SINGLE
STROKE

FOOTSWITCH ONLY - ON DOWN STROKE, RELEASING FOOTSWITCH TO
CENTER POSITION STOPS RAM. RELEASING TO UP POSITION MAKES RAM
GO BACK UP TO TOP OF STROKE. AFTER PASSING BOTTOM OF STROKE
RAM AUTOMATICALLY RETURNS TO TOP OF STROKE AND STOPS.

◆

Depress RAM UP button on the palmbutton
Operator Station to raise ram. The ram will move
to the maximum up position and stop. When the
ram stops, continue with the next step.

◆

Depress the palmbuttons and lower the ram to
its maximum down position and stop.

◆

Press "Calibrate Gage" softkey to move the gage
away from die area to the calibrate position.

PALMBUTTONS OR FOOTSWITCH - CONTROLS RAM ON DOWN
AND UP STROKE. AUTOMATIC STOP AT TOP OF STROKE.
AUTO. RETURN - PALMBUTTONS OR FOOTSWITCH CONTROLS RAM ON DOWN
STROKE. AFTER PASSING BOTTOM OF STROKE RAM AUTOMATICALLY
RETURNS TO TOP OF STROKE AND STOPS.

SET -UP mode is used to run the ram down
using the palmbutton Operator Station and up
using the RAM UP button. In addition, softkeys allow incremental ram movement up and
down in .0100 (.254mm) or .0010 (.0254mm)
inch increments. Each time a softkey is
pressed and the footswitch is depressed, the
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◆

Turn the OPERATOR CONTROL selector on
AUTOFORM Control Station to “OFF” position
and remove the key to prevent ram movement.

◆

Loosen all ram die clamps nuts about .125”
(3.2mm). If the machine is equipped with optional Power Clamps for the upper die, use
CLAMP/UNCLAMP selector switch located on
main electrical enclosure (Figure 5-5) to open
upper die clamp. Depress pushbutton while
turning key to the “UNCLAMP” position. A red
light will indicate the unclamped position. Turn
the OPERATOR CONTROL selector to “ON”.

◆

Move ram as necessary so there is just enough
space for the upper die. Use palmbuttons to
move ram down or the RAM UP button to move
ram up.

◆

Rest the upper die on extended portion of lower
die. Make sure tongue of upper die is in the ram
nose slot and that the upper die is trapped by
the lower die and ram die slot. See Figure 5-6.
Then slide upper die into lengthwise position
with the lower die. Slide the set of dies into a
centered position on the machine. Tighten the
filler block set screws or clamp the lower power
die clamp to lock the lower die.

OPERATOR
CONTROL
OFF

◆

ON

If the filler block has not already been installed,
deburr, clean and lightly oil bed top. Place nuts
for filler block screws in proper bed cross slots.
Place filler block (die holder) on bed and lightly
bolt in place. At this time, also install die aligners (3 front and 3 back) to the front and back of
the bed. In some cases a filler block may not be
required and die may be placed directly on the
bed. Deburr, clean and lightly oil the top of filler
block. Loosen all of the filler block set screws. If
machine is equipped with optional Power
Clamps, turn LOWER selector switch to
“UNCLAMP” position. See Figure 5-5.

Note: Short, lightweight dies may be installed
as a set and slid into position.

If additional die space is required to install the
filler block or lower die, turn the OPERATOR
CONTROL selector to “ON”, use the RAM UP
button to raise the ram so there is just enough
space, turn the OPERATOR CONTROL selector
to “OFF” and remove the key.

FIGURE 5-6 – Die Positioning

FIGURE 5-5 – CLAMP/UNCLAMP Switch
◆

Insert lower die on the filler block. Leave it
extended past end of bed several inches. Visually center filler block so lower die is aligned
with slot in the ram nose.
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◆

Moderately tighten ram die clamp nuts or clamp
optional upper power clamp to prevent the
upper die from falling when the ram is raised.
Turn OPERATOR CONTROL selector to “ON”.

◆

Use the RAM UP button to raise the ram .125”
to .25” (3.2 to 6.4mm). Turn the OPERATOR
CONTROL selector to “OFF” and remove key.

◆

Visually align the upper and lower dies. Shift
the filler block front-to-back using die aligners
to obtain rough die alignment.

◆

Turn OPERATOR CONTROL selector to “ON”.

◆

back die alignment over the full length of the
dies. Realign if necessary by moving the filler
block with die aligners. For Adaptive Bending or
other precision bending requirements, a more
accurate alignment is required. Feeler gages
should be used to measure front-to-back die
clearances between the upper and lower dies at
both ends and at the center of the dies.

Inch the ram down using palmbuttons until the
upper die is seated. When seating dies, machine
tonnage is limited to 10% of the machine’s capacity. For example, for a 350 ton (3114kN) AUTOFORM the tonnage is limited to 35 tons (311kN).

IMPORTANT: When seating dies it may be advisable to place wood blocks or soft metal
between the dies to prevent damage to the
dies. Short dies must have sufficient shoulder area to prevent sinking into the ram, bed
or filler block.

◆

Tighten the filler block to the bed.

TOP OF DIE CALIBRATION FOR
UNMEASURED TOOLS

The hydraulic components and machine
frame members are safeguarded against
overload by both load cells and a relief valve
in the hydraulic circuit. However, care must
be taken to provide enough area under upper
and lower dies to prevent them from sinking
into the ram nose or bed top due to highly
concentrated loads. This is the shaded area
shown in Figure 5-7. The minimum area (sq.
in.) for each die to prevent sinking may be
calculated by this formula:

When using unmeasured tools in JOB DATA it is
required to calibrate the top of die position for the
ram. Select the Top of Die field using the field keys
in the SET-UP MENU. Inch the ram up to provide
clearance for the one inch calibration block. Place
the calibration block on the lower die. Inch the ram
down until the block is lightly “pinched” between
the dies. Press the “Calib Top of Dies” softkey to
record this position as the Top of Die. Inch the ram
up, remove the calibration block, and inch the ram
down to bring the dies together. Turn the OPERATOR CONTROL selector to “OFF” and remove key.

Die Area = MAXIMUM TONNAGE / 15
An example for a 350 ton machine, the minimum die area for a capacity load is 350
divided by 15, or 23.3 square inches.

Calib
Top of
Die

Job
Data

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

This calibration is required again whenever the
machine is powered-off or the “Enter New Program”
softkey is used to erase the current program.

GAGING - STANDARD BACKGAGES
There are two types of Standard Backgages, the
Single Drive Backgage (the CNC Backgage in the
Control) and the Dual Drive Backgage (the CNC
Heavy Duty Backgage in the control). These standard backgages have a 24" powered X-axis and an
8" manual R-Axis adjustment. The Single Drive
Backgage is furnished on all 6' and 8' (1.8m and
2.4m) length 90AF, 135AF and 175AF machines.
The Dual Drive Backgage is standard on all other
AUTOFORMs.

CAPACITY
FIGURE 5-7 – Seating Dies
◆

Fully tighten the die clamp nuts after seating
the upper die. Check the shoulders of the die
with a .002” (.05mm) feeler gage to make sure it
is seated tightly.

◆

Run the ram upwards to provide clearance
between dies. This clearance should be equal to
at least the metal thickness. Check the front-to-

The Standard Backgages are designed for sheets,
3/16" (4.8mm) maximum thickness, that weigh
less than 100 lbs. (45.4 Kg). The Six Axis Backgage
is also designed for sheets 3/16" (4.8mm) maximum thickness that weigh less than 100 lbs. (45.4
Kg). The Heavy Duty Backgage (the CNC Plate
Backgage in the control) is designed for plates with
a weight less than 500 lbs. (227Kg). Reasonable
care should be used when positioning heavy sheets
against these gages.
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IMPORTANT: Heavy shock loads could damage
parts of the gage.
Gaging surfaces are adjusted manually in the vertical direction within the limits shown in Figure 5-8.
The standard horizontal (front-to-back) travel is 24"
(610mm). It is power-driven at 800 in/min.
(339mm/sec.) and is positioned and sequenced by
the program entry in the AUTOFORM control. The
gage can be manually positioned by use of the gage
pendant control.

➛

TO 24"

➛

➛

1.0

➛

TO
24"

GAGE BAR

➛

➛

1.5

➛1.0➛
➛

3.0
4.0

➛
➛

GAGE ASSEMBLY – 1" FINGER

1.5"

➛

➛

➛
➛

➛

➛

.25"
➛1.0➛
.25

➛

1.0

➛

➛

1.75"

2"

➛

➛

➛1.0➛
➛

➛

3.0
4.0

➛

➛

7.75"

➛

7.75" MANUAL
ADJUSTMENT

➛
➛

GAGE ASSEMBLY – 1/4" FINGER

GAGE BAR

FIGURE 5-9 – Standard gaging surfaces
The standard 1/4" (6.4mm) gage fingers can be
rotated in the gage assembly to provide either a one
inch or a one-quarter inch high surface for short
flanges. See Figure 5-11 for minimum flange
dimensions. An optional 1/8" (3.2mm) gage finger
can be furnished for smaller flanges. The one inch
square finger should be used wherever possible, as
it provides the largest gage target and contact area.

GAGE FINGERS
FIGURE 5-8 – Adjusting gage surfaces

SELECT GAGE SURFACE
Standard gaging surfaces furnished with the
AUTOFORM include the gage bar, two gage
assemblies and four gage fingers. The fingers are
manually positioned along the length of the gage
bar using a special positioning tool. These gaging
surfaces are shown in Figure 5-9.

FIGURE 5-10 – Two-point Gaging
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ADJUST GAGE FINGER POSITION
Vertical position of the gage surfaces with manual
"R" are adjusted by turning the hand cranks on
each gage carriage (Figure 5-13).

FINGER SIZE
VEE

1"
(25.4mm)

.25
(6.4mm)

.125
(3.2mm)

.25
(6.4)
.375
(9.5)
.5
(12.7)
.625
(15.9)
.75
(19)
.875
(22.2)
1"
(25.4)
1.125
(28.6)

1.125
(28.6)
1.188
(30.2)
1.25
(31.8)
1.313
(33.3)
1.375
(35)
1.438
(36.5)
1.5
(38.1)
1.563
(39.7)

.438
(11.1)
.5
(12.7)
.563
(14.3)
.625
(15.9)
.688
(17.5)
.75
(19)
.813
(20.6)
.875
(22.2)

.313
(8)
.375
(9.5)
.438
(11.1)
.5
(12.7)
.563
(14.3)
.625
(15.9)
.688
(17.5)
.75
(19)

FIGURE 5-13 – Adjusting vertical gage position

FIGURE 5-11 – Minimum flange size

! ! DANGER ! !

IMPORTANT: The selected gage surface should
be analyzed carefully to avoid interference
with the tooling and yet provide a large
enough target to ensure part contact.

NEVER ADJUST VERTICAL POSITION OF THE
GAGE SURFACE BY REACHING BETWEEN
THE DIES. MAKE THIS ADJUSTMENT FROM
THE REAR OF THE MACHINE.

The 1/4" (6.4mm) gage finger can also be used as a
sheet support as shown in Figure 5-12, for lightweight sheets.

Vertical position of the gage surfaces on the Six
Axis Backgage and the Heavy Duty Backgage (CNC
Plate Gage in the control) with power "R" axis are
adjusted with the program or they can be adjusted
with pendant control. The best height for the gages
will depend upon the shape of the part being
formed.

CAUTION
If gage bar or fingers are to be positioned over the
top of the lower die, care should be taken to make
this height adjustment before moving the gage
forward. This will avoid a collision between the
gage and the tooling.

Note: If the assembly is used as a sheet support, the flange
dimension must be offset in the program.

The gage finger assemblies should be positioned
left-to-right to contact the part being formed at the
desired gage points. Normally the two gage finger

FIGURE 5-12 – Gage finger used as sheet support
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assemblies should be spread as wide as possible to
provide the most accurate gaging. The gage finger
assemblies are moved along the gage bar by using
the finger assembly positioning tool (Figure 5-14).
This tool releases the gage assembly clamp and
holds the assembly while it is being moved.

–➛
➛

A

➛+

➛

! ! DANGER ! !
NEVER ADJUST GAGE FINGER POSITIONS
BY REACHING BETWEEN THE DIES. USE THE
TOOL PROVIDED.

"A" (ACTUAL GAGE DIMENSION) =
X-AXIS DIM. ± BEND ALLOWANCE
AND ± FINGER OFFSET.

– BEND ALLOWANCE AND – FINGER OFFSET
WILL MOVE THE GAGE FORWARD TOWARD
THE TOOLING.
+ BEND ALLOWANCE AND + FINGER OFFSET
WILL MOVE THE GAGE BACKWARDS AWAY
FROM THE TOOLING.

FIGURE 5-15 – Figuring actual gage dimension

GAGE FINGER ADJUSTMENT
CAUTION
The following gage finger adjustments should never
be made while the gage assembly is in place on the
gage bar. Always use the finger assembly positioning tool to remove gage assembly.

Minor part flange differences (end-to-end) can be
corrected by adjusting individual gage fingers forward (to shorten flange). First remove the gage
assembly from the backgage bar with the positioning tool. Loosen the finger by pulling out the locking knob (Figure 5-16) and turning knob counterclockwise. The adjusting collar has a total range of
.060" (1.5mm) adjustment.

FIGURE 5-14 – Finger assembly positioning tool

GAGE BAR CALIBRATION
It is advisable to make this calibration whenever
the dies are changed, the gage fingers are changed
or the gage fingers are repositioned a significant
amount (12” or more) left-to-right. This calibration
must be made whenever changing from finger gaging to bar gaging or to other special gage blocks or
fingers. See SECTION 7, “MACHINE CALIBRATION”.

Adjust the collar forward the desired amount.
Reseat finger shoulder tightly against adjusting collar and tighten the locking knob. The locking knob
spins freely unless it is pulled out. This allows the
knob to rest against the backgage face, thus preventing the finger from being unlocked while the
assembly is in place on the gage bar. All gages are
shipped from the factory zeroed from the centerline
of the ram with the gage assembly at .00” position.

PROGRAM GAGE POSITION(S)
The actual position of the gage in relation to the
tooling is selected when entering a program into the
Control. This procedure is described in SECTION 7,
“GAGE DATA MENU”. The actual gage dimension
from the centerline of the tooling to the gage surface is determined by three program inputs, flange
dimension, bend allowance and finger offset. See
Figure 5-15.
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2. These supports will not mount to the rear
side of the bed in the area of the Single
Drive Backgage housing.
3. Work supports are not recommended to be
used in the rear with a Six-Axis Backgage
unless both the "Z" and "R" axis are disabled.

OPERATING TECHNIQUES
The following guidelines will help the individual
avoid operating problems, producing bad parts,
causing injury to himself or damage to the tooling
or machine.

TOOLING AND SET-UP

FIGURE 5-16 – Gage assembly

◆

DO inspect the tooling carefully before starting
any job. It may be impossible to compensate for
badly worn dies and they could create a safety
hazard.

◆

DO select tooling which is correct for the job
and compatible with machine capacity. It is
especially important to have the exact tooling
when recalling a previously run program from
storage.

◆

DO ensure that tooling shoulders are tightly
seated against ram and filler block, and that
upper and lower dies are aligned front-to-back.

◆

DO NOT attempt to bend a part to the same
angle as the die when using ANGLE or ADAPTIVE modes of operation. Dies must have sufficient allowance for springback so the part does
not bottom in the dies. It may be necessary to
use 75° (or less) dies when 90° air bending for
certain materials with large “springback”. See
Figure 5-18 and the PRESS BRAKE CAPACITIES
booklet for more information on springback.

WORK SUPPORTS

➛

Two work supports for light gauge material are furnished with the Standard Backgage. They are
intended to be used in the rear of the bed when long
backpieces (which droop away from the gage surface) are formed. These supports attach to rear
dovetail slots in the bed and should be positioned
at same height as top of lower die. Figure 5-17
shows a typical work support set-up.

WORK SUPPORT

FIGURE 5-17 – Typical work support set-up

FIGURE 5-18 – Air bend

Note: 1. If the power "R" option is installed it
should be disabled (see SECTION 8, Page
8-3) after the fingers are at the proper
height and the work supports are
installed.

◆
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DO NOT attempt to air bend a part when TONNAGE reversal has been selected. Bottoming
dies must be used when reversing on tonnage.
See Figure 5-19.

Note: Either air bend or bottoming dies can be
used when POSITION reversal has been
selected. However, sufficient clearance in
the dies is necessary to avoid excessive
tonnage build-up.

SPEED CHANGE/FORMING SPEED
◆

DO ensure that the forming speed selected is
appropriate for the part being formed. Too high
of a speed may cause "whip-up", which could be
hazardous to the operator or cause part damage.

◆

DO ensure that the speed change position is
compatible with the forming speed selected. If a
high forming speed is programmed and the
speed change point is close to the material (less
than .25"/6.4mm), then inconsistent part forming motion and bend angle may occur.
When using high forming speeds and short
approach strokes, it is advisable to eliminate
speed change by raising the speed change point
above the top stop. In many instances this will
provide more strokes per minute and smoother
motion.

FIGURE 5-19 – Bottoming
◆

DO NOT use ANGLE or TONNAGE reversal
when punching. POSITION reversal should be
selected for punching.

◆

DO use as large a vee die opening as possible
when air bending. Larger vee openings are less
sensitive to material thickness variations,
deflections and tooling height variations.

◆

DO make ram tilt and die shimming adjustments as soon as possible when setting-up a
program as they may affect program inputs.

RUNNING
◆

◆

DO NOT start running a job until the proper
methods and safeguards to protect the operator
and others from injury are understood and are
in place.
DO NOT jog through the bend. Once ram has
reached speed change position, motion should
be continued through the bottom of the stroke.

◆

DO remove burrs or keep burrs up on material
for more consistent bends.

◆

DO run production in same speed in which the
set-up part was made.

◆

DO NOT make angle corrections in the middle
of a production run unless two or more consecutive bends are out-of-tolerance.

◆

DO store the changes which are made to a new
or old program. The latest program must be
stored to save the changes.

◆

ALWAYS block the ram or position the ram at
bottom of the stroke and turn “OFF” STROKE
CONTROL switch and remove the key whenever
leaving the machine.

GAGES
◆

DO ensure that gaging surfaces will not interfere with the tooling or ram when setting-up or
running a job.

◆

DO use the gaging surface which provides the
largest possible gaging target.

◆

DO spread gage fingers as far as possible to
achieve the best gaging accuracy.

◆

DO support workpiece in the gaging position,
both in front and rear of the bed.

REMOVING TOOLING
CAUTION
See SECTION 3 - SAFETY for proper removal of dies.
◆

Set the controls on the Machine Control Station.
Turn the MODE SELECT switch to "SET-UP"
position and the OPERATOR STATION - RIGHT
to "ON". The FOOTSWITCH - RIGHT selector
must be in "ON" position if the incremental ram
movement softkeys are to be used. Position
LEFT footswitch and operator station to “OFF”.

◆

Select the "Set-up Mode" softkey from the MAIN
MENU. The SET-UP mode screen also shows
the actual position of the ram.

5-10

The SET-UP mode is used to run the ram down
using the palmbuttons and up using the RAM
UP button. In addition, the softkeys on the
SET-UP MENU allow incremental up or down
ram movement.

◆

Turn the OPERATOR CONTROL switch
"OFF" and remove the key.

◆

Loosen the ram die clamp nuts or unclamp the
Upper Power Clamps to release the upper die.
Loosen the filler block set screws or unclamp
the Lower Power Clamp to release the lower die.

PROGRAM:
ABC123

SET-UP MENU

to

RAM POS
RAM LEFT
RAM RIGHT
RAM TILT
X AXIS
X-left
X-right
Z-left
Z-right

6 AUG 89
12:00 PM

12.4537
12.4537
12.4537
0.0000
12.000
12.000
12.000
-5.502
5.502

R-AXIS
R-left
R-right
FR-left
FR-right
TOP OF DIE

4.985
4.985
4.985

0.0000

RAM IS NOW UNDER OPERATOR CONTROL

FIGURE 5-20 – Removing tooling

STATUS: Enter new value using keypad.
MAX 24.000
MIN 0.010
Up
+0.0010

Down
-0.0010

❦

Calib
Gage

IMPORTANT: When loosening the clamps for
upper die, be sure upper die will remain
trapped between the lower die and the slot
in ram nose. See Figure 5-20.
◆

.063" - .125"

12.000

X-AXIS

Up
Down
+0.0100 -0.0100

➛

Lower the ram, using palmbuttons, to a position
where there is .06" to .12" (1.5mm to 3.1mm)
clearance between the upper and lower dies.

➛

◆

The dies can now be removed from the end of
the machine. They may be removed either
together or individually.
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SECTION 6

MACHINE CONTROLS

The standard AUTOFORM is a microcomputer controlled programmable system. Once a program has
been generated on the AUTOFORM Control, the user
can run the machine and/or store the program in
internal memory. Standard internal memory contains 96K bytes of storage for programs, tools and
optional Adaptive and/or CAD graphics files. The
AUTOFORM also has a 3.5" 1.44 megabyte floppy
disk drive which can be used to store all file types.
Files are stored in DOS compatible format and can
be transferred to and from the internal file storage
either individually or in groups of multiple files. The
AUTOFORM Control Station (Figure 6-2) is located
on the front of a movable pendant enclosure.

FOOTSWITCH RIGHT (or LEFT) Selector: One
footswitch is furnished as standard equipment
and is usually connected to FOOTSWITCH RIGHT
selector. In the “OFF” position the ram cannot be
cycled by the footswitch. Turning the switch “ON”
permits the ram to be cycled by the footswitch in
SINGLE STROKE mode-of-operation. The switches are keylock type to permit supervisory control
of the footswitch operation.
If two operators are required, an optional second
footswitch is connected to the FOOTSWITCH
LEFT selector. The operation of multiple
footswitches is explained in the various SINGLE
STROKE modes-of-operation.

The Machine Control Station (Figure 6-1) is located on the side of the AUTOFORM Control pendant.
The controls are used to set the mode of machine
operation and settings are generally determined by
the part(s) being formed and tooling used. Keylock
selector switches are provided for use by supervisory or set-up personnel to maintain settings.

OPERATOR STATION RIGHT (or LEFT) Selector:
One Operator Station is furnished as standard
equipment and is usually connected to the OPERATOR STATION RIGHT selector. In the “OFF”
position the ram cannot be cycled by the palmbuttons. These switches are also keylocked to
permit supervisory control of the Operator Station. Turning the switch “ON” activates the Operator Station and permits the ram to be cycled by
the palmbuttons.

The Operator Station (Figure 6-3) for a standard
machine is located on the front of the ram. The
palmbutton controls will actuate ram movement.
The RAM UP button will move the ram up on either
the DOWN or UP stroke. Lights are provided to
indicate the direction of the next ram movement
(except RAM UP button).

If two operators or set-up men are required, an
optional second Operator Station is connected to
the OPERATOR STATION LEFT selector. The ram
will move when all active palmbuttons are
pressed at about the same time. It will stop on
either the down or up stroke when any one palmbutton is released. Before ram will resume the
down stroke, all palmbuttons must be released
and depressed again. For the ram to resume the
up stroke, only the released palmbutton(s) must
be depressed again.

A cable connected Footswitch control (Figure 6-4)
is provided to actuate ram movement. The
footswitch ON-OFF selector is located on the
Machine Control Station.

MACHINE CONTROLS STATION

MODE SELECT Switches: Two keylock switches
are used to select the stroking mode. The first 4position switch has “OFF”, “SET-UP”, “SINGLE
STROKE” and optional “RUN” mode positions. In
the “SINGLE STROKE” position, control is passed
on to the second 3-position switch. This switch
provides for the selection of hand and/or
footswitch controls in the SINGLE STROKE mode.
The function of these modes are:

“OFF” - The machine cannot be cycled.
“SET-UP” - A set-up mode that can be operated
by the palmbuttons or RAM UP button on the
Operator Station or softkeys on the AUTOFORM
Control station. The ram will move when the control is pressed. It will stop when the control is
released on either the DOWN or UP stroke.

FIGURE 6-1 – Machine Controls Station

EM-444 (N-09/99)
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“SINGLE STROKE - FOOTSWITCH ONLY” - This
is a special purpose mode used for straightening
or bumping and should not be used for normal
production. It can only be operated by the
footswitch (Figure 6-4). Depressing the footswitch
will cause the ram to move. Releasing the
footswitch to the middle position on the DOWN
stroke will stop the ram. Releasing footswitch to
the up position on DOWN stroke will cause the
ram to reverse direction and go back up to the top
of the stroke. Releasing the footswitch on UP
stroke will not stop the ram - it will continue to
top of stroke and automatically stop. Holding the
footswitch depressed will allow ram to move until
it reaches top of the stroke, where it automatically stops. Footswitch must be released before
another stroke can be made.

FORM program must be “ON” for all steps in the
program. The HAND/FOOT SEQUENCE will
then be “ON”. In this mode the ram is moved to
the stroke stop position by using the palmbuttons. The footswitch then controls the ram for
the remainder of the cycle. Depressing the active
operator control will move the ram. Releasing the
active control will stop the ram on either the
down or up stroke. The ram will automatically
stop at top of the stroke.

IMPORTANT: If the footswitch is released to the up
position while forming and before stroke reversal, the ram will go back up to the top of stroke.
This will cause an incomplete bend and produce
unacceptable parts.

Multiple Operator Stations or multiple
footswitches can be used in this production
mode. When multiple operator controls are in
use all active controls must be depressed to run
the ram. The ram will stop on either down or up
stroke when any one operator’s control is
released. Before the ram will resume down
stroke, all operator’s controls must be released
and depressed again. For the ram to resume up
stroke, only the released operator’s control must
be depressed again.

Note: This combination mode-of-operation on certain
set-ups could provide the point-of-operation
safeguarding required by OSHA. However, this
would only be true if all unused portions of dies
are guarded or eliminated by design. Operators
must also use proper handling methods to keep
from being injured by workpiece movement.

Multiple footswitches can be used in this mode.
When multiple footswitches are used, all active
footswitches must be depressed for the ram to
start a cycle. Releasing any one footswitch will
stop the ram. If released footswitch is depressed,
the ram will continue the cycle. If all footswitches are released to up position, the ram will go up
to top of the stroke and stop. At this position, all
footswitches must be released and depressed
again to start another ram cycle.

“SINGLE STROKE - AUTO RETURN” - This is
also a production mode that can be operated by
palmbuttons, footswitch, or a combination of
palmbuttons and footswitch. To use only palmbuttons the OPERATOR STATION selector
switch on Machine Control Station (Figure 6-1)
must be turned “ON” and the FOOTSWITCH
selector switch must be turned “OFF”. To use
only the footswitch, the FOOTSWITCH selector
switch must be “ON” and the OPERATOR STATION selector switch turned “OFF”.

“SINGLE STROKE - PALMBUTTONS OR
FOOTSWITCH” - This is a production mode that
can be operated by the palmbuttons, footswitch
or a combination of palmbuttons and footswitch.
To use only the palmbuttons, the OPERATOR
STATION (LEFT or RIGHT) selector switch on the
Machine Control Station (Figure 6-1) must be
turned “ON” and the FOOTSWITCH (LEFT or
RIGHT) selector switch must be turned “OFF”. To
use only the footswitch, the FOOTSWITCH selector switch must be “ON” and the OPERATOR
STATION selector switch turned “OFF”.

When using either of these controls the ram will
move when the control is depressed. If the control is held depressed, the ram will continue to
move until it reaches the top stop position, where
it automatically stops. Releasing the palmbuttons on the down stroke will stop the ram.
Depressing the palmbuttons will restart ram
motion. Releasing the footswitch on the down
stroke will stop the ram. The footswitch must be
released to the “UP” position and depressed again
to continue ram motion. The ram will not stop
during the up stroke if either the palmbuttons or
footswitch control is released.

When using either of these controls the ram will
move when the control is depressed. It will stop
on either the down or up stroke when the control
is released. The ram will automatically stop at
top of the stroke. To make another cycle, the
operator’s control must be released and then
depressed.
To use a combination of palmbutton and
footswitch controls, the OPERATOR STATION
switch, FOOTSWITCH selector switch and
STROKE STOP-DOWN selection in the AUTO-

To use a combination of palmbuttons and
footswitch controls OPERATOR STATION switch,
FOOTSWITCH selector switch and the STROKE

6-2

AUTOFORM CONTROL STATION

STOP - DOWN selection in the AUTOFORM program must be “ON” for all steps in the program.
The HAND/FOOT SEQUENCE will then be “ON”.
In this mode the ram is moved to the stroke stop
position by using the palmbuttons. The
footswitch then controls the ram for the remainder of the cycle. The ram can be stopped on the
down stroke as described above. However, it cannot be stopped on the up stroke. After the ram
passes the stroke reversal position, it automatically returns to top of the stroke and stops.

MAIN DRIVE - START and STOP Pushbuttons:
To start the main drive motor the “START” pushbutton is held depressed. If the internal check
indicates all components are operating properly,
the motor will start. The yellow “ON” light will
illuminate to indicate the drive motor is running.
When the “STOP” pushbutton is depressed, all
power to main drive motor and operator controls
(palmbuttons or footswitch), is turned off. The
main drive motor and hydraulic pumps will stop.

Multiple Operator Stations or multiple
footswitches can be used in this production
mode. All active controls must be depressed to
run the ram.

Note: If a machine fault should occur during operation,
it is recommended that power is turned off by
pressing the EMERGENCY STOP button on the
Operator Station (Figure 6-3).

Note: This combination mode-of-operation on certain set-ups could provide the point-ofoperation safeguarding required by OSHA.
However, this would only be true if all
unused portions of dies are guarded or
eliminated by design. Operators must also
use proper handling methods to keep from
being injured by the workpiece movement.

OPERATOR CONTROL Selector Switch: This
keylock switch must be turned “ON” to make the
OPERATOR STATION and FOOTSWITCH controls on the Machine Control Station (Figure 6-1)
active. In the “OFF” position those controls are
deactivated and the ram cannot be cycled, even
though the main drive motors are running. The
ram cannot be moved with the RAM UP button
on the Palmbutton Operator Station.

FIGURE 6-2 – AUTOFORM Control Station
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changed or added to existing programs, no new
program can be written or recalled and management data cannot be changed. In the “PROGRAM” position all changes, additions and new
programming can be made.

CAUTION
The operator should lock this switch “OFF” and
remove the key when away from the machine or
when performing adjustments to prevent anyone from cycling the machine.

ALPHANUMERIC Keys: These keys allow the operator to enter names for programs, tools and parts
into the Control. The numeric keys provide the
digital input, using the decimal point key where
required, for entering program information.

CRT Display: The CRT (Cathode Ray Tube) visually displays program information and instructions to the operator.
Softkeys: There are nine “softkeys” located below
the CRT display which are used for selecting
menu and program functions. The lower part of
the CRT is reserved for nine information blocks,
each block corresponds to the softkey located
immediately below the CRT display. Each softkey label contains a command message to the
Control. When the corresponding softkey is
pressed, the Control will execute that command.
The command message inside each softkey label
will change, depending on the mode of operation.
The two lines just above the softkey label are
reserved for operator and status information.

CLR (CLEAR) Key: If numerical inputs have been
made in error, depressing the “CLR” key will
erase the entry line only and new data must be
entered. This key must also be depressed to
clear diagnostic errors.
YES / + (plus) and NO / - (minus) Keys: The
“YES” and “NO” keys are used to respond to program commands. Plus and minus keys are used
for numerical entry of signed values. They are
also used to add or subtract a numerical value
from the number displayed on the status line.
See “Calculator Mode” in SECTION 7 for more
information).

CURSOR CONTROL Keys: The left ( ← ) and right
( → ) cursor keys are used to move the cursor on
the CRT display when editing a numeric value. A
single digit in the value can be changed by moving the cursor to the digit and re-typing the number. Up and down cursor keys are used to edit
special instructions in the JOB DATA MENU.

ENT (ENTER) Key: After the correct alpha or
numeric input has been made and appears correct on the CRT display, depressing the “ENT”
key will place the displayed information into the
Control’s active memory.

OPERATOR STATION

DISPLAY MAIN MENU Softkey: Pressing this key
will recall the MAIN MENU regardless of what
program is now being displayed.

PALMBUTTON Switches: Two guarded palmbuttons are located on either end of the Operator
Station (Figure 6-3). As a safety feature they
must be pressed about the same time to start
ram motion. The palmbuttons will cycle the ram
in all modes of operation except “SINGLE
STROKE - FOOTSWITCH ONLY”. Releasing
either palmbutton will stop the ram. If this
occurs on the DOWN stroke, both palmbuttons
must be released and then depressed again to
start ram motion. On the UP stroke, only the
released palmbutton must be depressed to start
the ram.

FIELD CONTROL Keys: The up ( ↑ ), down ( ↓ ),
left (←), right ( → ) and HOME keys select the
active field in the data area of the CRT display.
The field is highlighted with a gray or flashing
background. HOME key always selects the left
top field in the data area.
PROGRAM/LOCK Switch: This keylock switch is
used to restrict programming on the AUTOFORM
Control. In the “LOCK” position no values can be

FIGURE 6-3 – Operator Station
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will continue to move until it reaches top stop position. When the STROKE STOP - DOWN or UP selections are ON, the ram automatically stops at these
positions. To restart ram motion, the footswitch
must be fully released to the UP position and
depressed again.

OPERATOR STATION Lights: The Operator Station is controlled by the OPERATOR STATION
RIGHT (or LEFT) selector located on the Machine
Control Station (Figure 6-1). When this switch is
turned “ON”, the Control Station is made active
and the amber “ON” light is illuminated. The ram
can be cycled with the palmbuttons. When the
OPERATOR STATION switch is turned to “OFF”,
the red “OFF” light on the Operator station is
illuminated and the ram cannot be cycled with
the palmbuttons.

The footswitch is made active by turning “ON” the
FOOTSWITCH RIGHT (or LEFT) selector switch on
the Machine Control Station (Figure 6-1). With the
selector in the “ON” position, the ram can be cycled
with the footswitch. In the “OFF” position the ram
cannot be cycled with the footswitch. A red indicator light on the footswitch indicates the selector
switch is turned “OFF” and an amber light indicates the switch is turned “ON”.

RAM UP Button: Depressing this pushbutton will
cause the ram to go up, regardless of the motion
or position of the ram. As long as the button is
depressed the ram will go up until it reaches full
top of the stroke position. The ram will stop if the
RAM UP button is released. The operator’s control must be released and depressed again to
resume ram motion.
EMERGENCY STOP Button: When this red button
is pressed the ram, main drive motor and gages
will stop. The ram will stop on either the DOWN
or UP stroke.
NEXT RAM MOVEMENT Lights: These lights indicate the direction of movement that the ram is
moving, or will move when an operator control is
depressed. Red indicates down movement and
green indicates up movement, except RAM UP
button which overrides these lights.

AUTOFORM ELECTRICAL
ENCLOSURE

FIGURE 6-4 – Footswitch (Handle removed for clarity)

GROUND CONNECTED LIGHT: The low voltage
circuit is a grounded circuit. The illuminated
light indicates that the ground is connected. This
is an internal chassis ground - it does not indicate that the machine is grounded.

FLOPPY DISK DRIVE
The AUTOFORM control has one 3.5" floppy disk
drive as standard with provisions to allow a second
3.5" floppy disk drive as an option to double the
floppy disk based file storage. The floppy disk drive
is capable of reading and writing both 720 Kilobyte
(DD) and 1.44 Megabyte (HD) MS-DOS compatible
3.5" floppy disks. A cover is provided to protect the
floppy disk drive(s) from contamination. This cover
should be kept closed except for changing floppy
disks. Failure to keep the cover closed could result
in damage to the drive assembly.

MAIN DISCONNECT Switch: This switch controls
the incoming electrical supply to the machine.
When turning the main disconnect switch from
“ON” to “OFF” and then back to “ON”, wait 10-15
seconds before switching back to “ON”.
IMPORTANT: This 10-15 second delay is required to
allow machine functions to reset properly.

POWER SUPPLIES OPERATIONAL Light: Indicates all internal power supplies are operating
correctly.

The floppy disk system can be accessed for storing
and retrieving files in any of the various storage
menus (programs, tools, etc.) or in the FILE TRANSFER screen. The floppy disk system supports three
different DOS-compatible filename formats. Thoroughly read and understand the information on file
storage and filename formats in SECTION 7 – OPERATION before changing the filename format from
the recommended default setting.

FOOTSWITCH
This is a guarded, three-position operator control
which controls ram motion. It can be used in all
“SINGLE STROKE” modes-of-operation. The ram
will move when the footswitch is held depressed. It
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An additional floppy disk drive can be added to the
AUTOFORM control which will double the available
floppy disk based storage from 1.44 megabytes to
2.88 megabytes for High Density Floppy disks, or
from 720 kilobytes to 1.44 megabytes for Double
Density floppy disks. The additional floppy disk
drive will read/write either HD or DD floppy disks
which have been formatted for the MS-DOS file system. The standard floppy drive is referred to as
local drive "A" and the additional floppy drive as
local drive "B".

DATA CARTRIDGE STORAGE
The optional external Data Cartridge Storage unit is
located on the side of the main enclosure. (See Figure 8-10.) The cartridge is used to make a copy of
information stored in the internal memory of the
AUTOFORM Control. It is used to back-up information stored in this Control.

RS-232/422 CONVENIENCE PORT
The RS-232/422 Convenience Port is a hardware
option that provides a prewired DB-25 RS-232/422
connector in a covered box on the outside of the
main electrical enclosure. See the RS-232/422
Communications document EM-372 for cable connections and protocol.

RS-232/422 COMMUNICATION
INTERFACE
The AUTOFORM communications package is a
hardware/software function that allows programs
to be transferred to and from a remote computer.
The file transfer protocol used on the AUTOFORM
is based on the familiar "KERMIT" file transfer
protocol developed by Frank DaCruz at Columbia
University. "KERMIT" is a packet-based (data is
broken up into chunks or packets) protocol that
provides excellent error rejection and recovery.
This allows error-free file transfer in the noisy
shop floor environment. The press brake control
implements both CLIENT and SERVER modes of
operation, allowing file transfers to initiate at the
control or the host computer. This allows tremendous flexibility when setting up communications
with the press brake. Care should be exercised
when choosing how to label program files, tool
files, etc. to ensure that these filenames will be
compatible with restrictions that exists for file
names on the host computer system.

POWER CLAMP
Power clamps provide means to rapidly install or
remove tooling. They are available for the ram, bed
or both. The POWER CLAMP control is mounted on
front of the electrical enclosure. It has keylock
selector and an indicator light for the UPPER
clamps and a selector switch for the LOWER
clamps. See Figure 6-5.

Note: For more information or to obtain a copy of "KERMIT" for your host computer, contact KERMIT
DISTRIBUTION, COLUMBIA UNIVERSITY CENTER FOR COMPUTING ACTIVITIES, 612 West
115th Street, New York, NY 10025, or visit their
website at www.columbia.edu.

CONTROLS - AUTOFORM
OPTIONS

FIGURE 6-5 – Power Clamps

For other available AUTOFORM options and more
information on the options whose controls are listed here, see SECTION 8 - OPTIONS.

CNC BACKGAGES
A hand-held gage pendant control (Figure 6-6)
allows the R-axis of the backgage bar to be manually positioned using pushbuttons on the Heavy
Duty Backgage (CNC Plate Gage in the control). On
the Six Axis Backgage, a hand-held gage pendant
control allows the R-axis and the Z-axis to be manually positioned.

ADDITIONAL OPERATOR CONTROLS
One additional Operator Station (ram mounted or
pedestal mounted) and/or footswitch can be
installed on the machine. There are provisions on
the Machine Control Station for selection of two
operator controls of each type. Their operation is
described earlier in this section.
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CNC FRONTGAGE
The CNC Frontgage is an optional feature which
provides programmable frontgage positioning to the
AUTOFORM CNC Forming Center. Before the first
cycle of the ram and if the gage needs to be moved,
the control display prompts the operator to initiate
frontgage movement. This is done by pressing the
softkey on the screen.

❦

SIX AXIS BACKGAGE
(Optional)

LEFT ARM
UP

DOWN

RIGHT ARM
UP

DOWN

825144

HEAVY DUTY BACKGAGE
(CNC PLATE GAGE in control)
(Optional)

FIGURE 6-6 – Hand-held operator control
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SECTION 7

OPERATION

INTRODUCTION TO CNC
MACHINE CONTROLS

PROGRAM:
ABC123

SCREEN LAYOUT
Every screen displayed on the AUTOFORM Control
will be divided into four areas. The first area at the
top of the screen is called the menu area. It contains the name of the current menu and page number. In the upper left corner of the menu area is the
program name. The next large area of the screen is
the data area. It contains specific information on
data the operator has entered. Just below that is
the status area. All messages to the operator and
values entered by the operator are displayed here.
The last area is reserved for softkey labels. There
are nine softkeys divided into groups of three. Each
screen area uses colors to provide the same appearance for all menus. The following screen display
shows the different screen areas.

STATUS:

MOVING THROUGH MENUS
Operation of the control is divided into menus.
Each menu is used to program a different function
of the machine or to store and retrieve tools and
programs. Menus are selected by pressing the
desired softkey on the MAIN MENU screens. There
are two pages of the MAIN MENU. By pressing the
DISPLAY MAIN MENU key, the control will switch
between page one and two. Figures below show the
MAIN MENU screens. The DISPLAY MAIN MENU
key will immediately stop and cancel the current
operation or machine cycle and display the MAIN
MENU Page 1.

The basic screen displays, called menus, are
described in the following pages. To provide a convenient reference, the AUTOFORM MENU INDEX
diagram shown below lists these menus. In addition, the page number next to each block indicates
where the description for that menu begins.

SET-UP MENU

MAIN MENU

MAIN MENU

PAGE 1

PAGE 2

SEE SECTION 5
and PAGE 7-10

MANAGEMENT
DATA MENU

ENTERING
NEW PROG.

PAGE 7-45

PAGE 7-22

MACHINE
CONFIG.

TOOLING
LIBRARY

JOB DATA

PAGE 7-11

PAGE 7-22

PAGE 7-48

DIAGNOSTICS
PAGE 7-49

RAM DATA
FILE
MENU

PAGE 7-24

PAGE 7-57

GAGE DATA

ADAPTIVE
MENU

PAGE 7-30

SEE SECTION 8 (PAGE 8-1)

EM-444 (N-09/99)

PROGRAM
STORAGE

RUN MODE

QUICK BEND

PAGE 7-37

PAGE 7-39

PAGE 7-41
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CAD MENU
PAGE 7-67

PROGRAM:
ABC123

ENTERING LABELS AND NUMBERS

6 AUG 89
12:00 PM

MAIN MENU

Figure 7-1 shows the keys used by the operator to
enter data into the Control. Each of these controls
was described in SECTION 6 - MACHINE CONTROLS.

ENTER NEW PROGRAM
JOB DATA
RAM DATA
GAGE DATA
RUN MODE
QUICK BEND
SET-UP MODE
TOOLING LIBRARY
PROGRAM STORAGE

DATE AND TIME
The date and time are always displayed in the
upper right corner of the screen. To set, see the section "MACHINE CONFIGURATION MENU".
FIELD KEYS

STATUS: Select a menu using the softkeys.
Enter
Job
New
Data
Program

Ram
Data

Gage
Data

PROGRAM:
ABC123

Run
Mode

Quick
Bend

Set-up
Mode

MAIN MENU

When a menu softkey is chosen, the MAIN MENU
screen is erased and the new screen is shown. The
data area of the screen will now be divided into
“fields”. Each field on the screen contains two
parts: a name and a value. The field name is a fixed
message which identifies what the value is used for.

Tooling Program
Library Storage

6 AUG 89
12:00 PM

Fields can be selected by using the five field select
keys:

MANAGEMENT DATA
MACHINE CONFIGURATION
DIAGNOSTICS
FILE MENU
AUTOFORM CAD MENU
PROGRAMMABLE OUTPUTS
ADAPTIVE MENU

HOME
STATUS: Select a menu using the softkeys.
Manage Machine DiagData
Config
nostics

File
Menu

Cad
Menu

Prog
Adaptive
Outputs Menu

FIELD CONTROL

FIGURE 7-1 – AUTOFORM Control Station
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These keys allow the operator to move up, down,
right and left on the screen relative to the current
field. There is also a “home” field key which selects
the top left field in the data area. The current field
is always made to stand out by using flashing text.
Field values which may not be changed by the operator are skipped over when moving around the
screen with the field keys.

CALCULATOR MODE
When a numeric value is first shown in the status
line and the cursor is under the left most digit, the
calculator mode may be used. CALCULATOR mode
allows the operator to add or subtract a fixed number to the value. By first pressing a number and
then a sign key (+/-), the operator selects the fixed
number. Each time a sign key is pressed the fixed
number is added or subtracted to the original
value. When the desired value has been reached,
pressing the ENTER key will transfer the value into
the field. CALCULATOR mode is handy for fine tuning a number. The following example shows this.

CHANGING A FIELD
The “value” in a field may contain a decimal number or a string of characters. The control uses two
methods of editing a value. Many value fields have
a fixed set of possible entries. For example, REVERSAL mode has Position, Tonnage, Angle, Adaptive
(optional) or Absolute. In these cases the softkeys
will show all the choices and the operator will be
instructed to make a selection by pressing one of
the softkeys. When a value field can have many
possible entries (decimal number, text string), the
keypad is used to enter the value one letter or digit
at a time.

STATUS: Enter value using the keypad
12.0005
.

STATUS:

0

0

0

YES
+

1

ENTER

Enter value using the keypad
12.0006

LIMIT CHECKING

The status line will display the value in the right
corner. If the operator does not want to change the
value shown in the status line, he can use the field
keys to skip to another field. To enter a new value
or change a value, the operator can use the keypad
to type it in. A flashing underline will move to the
right as each letter or number is typed. The CLR key
can be used to erase the entire value to start over.

Whenever the operator specifies a field to edit, the
second line of the status area will show minimum
and maximum values which can be entered for a
numeric value. The operator will not be allowed to
transfer the value into the field if it is outside this
range. An error message is displayed in the status
area that tells the operator to re-enter the value
within range.

To change one digit in a number value, the left and
right cursor keys can be used to move the cursor
over to the digit to be changed. Pressing a number
key will type over the digit under the cursor.

STATUS: Enter value using the keypad
8.0000
MAX: 12.0000

MIN: 0.0100

ALTERNATE UNITS / LANGUAGE

CURSOR CONTROL

The AUTOFORM Control can be used in either Metric or English units. A program can be entered
using one unit type and converted to the other. To
change units the operator must select the "Change
Units" softkey in the MACHINE CONFIGURATION
MENU. This causes all displays to use the new unit
type. When using ENGLISH units all values are displayed in green, while using the METRIC mode they
are displayed in yellow.
Alternate languages are available as an option on
the AUTOFORM Control. To switch between languages the operator must select a language type in
the MACHINE CONFIGURATION MENU. For additional information, see the instructions on that
menu later in this section.

When the operator has completed a value, pressing
the ENTER key will transfer the value into the field.
The field value is not changed until the ENTER key
is pressed.
DEFAULT VALUES
Some fields will already show a value for the entry,
and are called default values. These are a normal
value for the particular function and may either be
used or changed to suit the job requirements.

SCREEN SAVER MODE
The AUTOFORM Control has a special function
which blanks the screen after a period of time has
elapsed with no keyboard activity. As long as the

7-3

machine is not in a cycle active mode or set-up
mode, the Screen Saver Mode will engage after
approximately ten minutes. Screen Saver Mode is
shown by a small flashing block in the lower right
corner of the screen. Pressing any key will re-draw
the screen and continue the previous menu. Screen
Saver Mode helps prolong the life of the CRT.

After making the selection, the directory is updated.
When switching to a local drive volume there is a
small delay while the directory is read from the
drive. Operations on the local drive take longer than
operations on internal memory. The status line will
indicate when a disk operation is taking place.
When storing a file to a disk volume, the status line
displays the actual name of the file which is being
stored on the disk as shown below.

INTERNAL / EXTERNAL MEMORY
The storage for the AUTOFORM Control is divided
into two sections, internal and external memory.
Internal memory contains 98,106 bytes of storage
space which holds the tool library, program storage
and optional Adaptive and CAD file storage. No
tapes or cartridges are needed for internal storage.
The internal memory information is maintained
when the main disconnect is turned off by a dual
battery back-up circuit which monitors the DC
supply and battery voltages and automatically
switches to the highest source.

STATUS: Storing File < ABCDEFGH.IJK >
to disk, please wait.
The “Delete File” softkey will erase the specified file
from the current volume. In the case of a local drive
volume, the disk must not be write protected for the
file to be deleted. An error message will be displayed
if the square write protection hole on the disk is
open.

CAUTION

The external memory consists of one or more disk
drive(s) which function in a similar way to the current internal memory storage. However, the disk
drive may contain up to 1.44 Megabytes of storage
space. The Operator may load and store files on
disk from each STORAGE MENU, i.e. PROGRAM
STORAGE, TOOLING LIBRARY, PART STORAGE,
ADAPTIVE STORAGE, SHAPE LIBRARY. Each of
these storage screens uses the VOLUME field to
specify either internal memory or a local drive. This
field is stored in active memory so the last selection
is always retained. A separate screen (FILE PREFERENCES) under the FILE MENU will allow editing
the disk pathname associated with each volume
and file type. The Path is displayed on each storage
screen if the Volume is a disk.

Never remove a disk from the drive while the Disk
Access light is ON. This will result in loss of data on
the disk. Always maintain proper back-up copies of
important data. There are no safeguards which prevent ejection of the disk while it is being accessed.
Keep the disk cover closed when not removing disks.

There is no recoverable directory for files which
have been deleted from a disk. It may be possible to
recover deleted files from disk by using one of the
standard DOS utility packages, such as NORTON
Utilities, on an Offline PC. The “Recover File” softkey on each storage screen will be erased when the
volume is set to local drive. The only exception is on
the TOOL LIBRARY MENU where the “Recover Tool”
softkey will appear if either the Upper Tool or Lower
Tool Volume is set to Internal.

The BYTES remaining field will indicate the free
space on the Volume. If the Volume is internal, the
free space will be displayed in bytes, if the Volume
is a disk, the value displayed is in kilobytes, or “k”
(thousands of bytes).

If an attempt is made to store a file that already
exists the operator will be prompted to overwrite
the file or cancel. The status line and softkeys will
be displayed as shown below.

To select between the directory of Internal memory
and a disk, the “Change Volume” softkey can be
used. When pressed, the softkeys will change as
shown below to indicate the possible choices for
volumes currently available on the control.

STATUS: Filename already exists, Overwrite
file or Cancel operation.
OverWrite
File

STATUS: Select a Storage Volume using the
softkeys.
Internal
Storage

Note:

Local
Drive A

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Cancel

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

In a Storage screen with the Volume set to Local
Drive A or B, if the disk is ejected from the drive the
directory listing will be blanked. When a disk is
inserted, the directory listing will automatically be
displayed. This ensures that if a different disk is
inserted, the correct directory is displayed.

Program
Storage

Local Drive A is standard. If the option is
installed, the "Local Drive B" softkey selection will be displayed.
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To eject a disk from the drive press the button on
the front of the drive. If the Volume selected on the
storage screen is a local drive, the status line will
change as shown below to indicate the disk has
been ejected.
STATUS:

method used by internal memory on the AUTOFORM and is transparent to the operator. It allows
multiple periods, underscores and dashes in the
filename. To be able to store this format to disk it is
necessary to convert the 16 character filename to a
DOS compatible filename. The conversion coding
scheme steps are:

Disk has been ejected, insert disk
to restore directory.

1. If the first character of the filename is a
period, replace it with an underscore.

FILENAME FORMATS

2. Use the first 8 characters of the 16 character filename, or up to the first period if
less than 8 characters, as the base.

The disk file format used on the control is MS-DOS
compatible. This allows a PC or compatible to be
used to copy and store files. Three filename formats
are supported when using the local drives. Each
one has a purpose which involves name length,
alphabetical directory listings and readability when
using a PC to view the directories. All three are DOS
compatible and can be used with the Off-Line Programming Software. All three will allow a 16 character name to be entered and will store the full
length name inside the file. Decide which one of
these formats is most suitable for the installation
and stay with it. Switching from one to the other
will cause confusion.
Note:

3. Use the next 3 characters of the filename
as an extension.
4. Compare this filename to others already
stored on the disk.
5. If the filename is unique, store the file
using the first 11 characters.
6. If not, generate a unique extension using
the following sequence:
AAA, AAB,
AAC...ZZZ.
Using the example shown, File 1 has been entered
on the control with the 16 character filename
shown. When stored on the disk it is stored as an
11 character name.

The feature that allowed the operator to use a
blank name when storing a file to internal memory is not available on the local drive volume. An
error message will be displayed if a blank filename copy is attempted to a local drive volume.

Example: File 1 ABCDEFGHIJKLMNOP Stored on
disk as ABCDEFGH.IJK

DOS FILENAME CHARACTERISTICS

File 2 has been entered on the control with the 16
character name shown. It has the same first 15
characters as File 1. When stored on the disk, it is
stored with a different name according to the coding scheme so it is unique.

DOS filenames are limited to 11 characters, consisting of an 8 character base with a three character extension. The base and extension are separated by an implied period which is not actually part
of the name. A DOS filename cannot consist only of
the extension. DOS filenames can contain the characters 0-9 A-Z _ - ! @ # $ % ^ ( ) and ‘ .
Lower case letters are converted to uppercase. The
characters | \ , . < > ? / : ; “ [ ] * + =
and space are not allowed in the base or the extension. The control can generate 0-9 A-Z . and +
and the space character which is converted to an
underscore. The + character should not be used
for filenames.

Example: File 2 ABCDEFGHIJKLMNOX Stored on
disk as ABCDEFGH.AAA
This scheme allows all filenames on the disk to be
unique because there will be 17,576 possible combinations per directory using the three letter extension. An alphabetical index file will be created in
every sub-directory on the disk to cross-reference
the 16 character name to the coded 8 character
base with 3 character extension.

Refer to the FILE PREFERENCES MENU section for
details on selecting the Filename Format.

When a directory of the disk is displayed on the
control, the operator will not see the coded filename, but instead, the full 16 character name as
originally entered. A directory display will show
sequence number, 16 character name sorted alphabetically, and date in two, fifteen name columns.
The date shown will be the date the file was last
modified.

Listed below is a description of each filename format.
16 CHARACTER NAMES SORTED
This is the default filename format unless changed
by the operator in the FILE PREFERENCES MENU.
It will support full 16 character filenames and
alphabetical directory listings identical to the
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Any operations performed on the control such as
copying or deleting files, will automatically update
the index file. In the above example, if File 1 is edited at some point and then stored, it will overwrite
the same file (ABCDEFGH.IJK).

If the disk is removed from the control and a PC is
used to copy files directly to the disk, these files
will not be indicated in a directory once the disk is
re-inserted on the control. To correct the situation, the index file can be re-built using the
"Rebuild Index" softkey in the FILE UTILITY
MENU. If this is a common practice, it is recommended that the sorted file formats not be used
and filenames are limited to 11 characters. Using
this file format allows a standard DOS directory to
be displayed in a more recognizable form than
with the coded filenames of the 16 character
indexed format.

If a disk is inserted which does not have an index
file in the desired directory, an error will be displayed as follows:
ERROR: Index File not found.

The directory screen will be blanked. If the disk is
removed from the control and a PC is used to copy
files directly to the disk, these files will not be
included in a directory listing when the disk is
inserted into the control, because the PC does not
update the index file. To recover from both of these
situations, in the FILE UTILITY MENU, use the
"Change Path" softkey to change the CURRENT
PATH to the desired directory, e.g. \PROGRAM for
program files, then press "Rebuild Index" softkey.

If a disk is inserted which does not have an index
file in the desired directory, an error will be displayed as follows:
ERROR: Index File not found.
The directory screen will be blanked. If the disk is
removed from the control and a PC is used to copy
files directly to the disk, these files will not be
included in a directory listing when the disk is
inserted into the control, because the PC does not
update the index file. To recover from both situations, in the FILE UTILITY MENU, use the "Change
Path" softkey to change the CURRENT PATH to the
desired directory, e.g. \PROGRAM for program
files, then press the "Rebuild Index" softkey.

If the operator is attempting to save a file to a local
drive volume and the index file is not found, the
control will prompt the operator to re-build the
index file and continue saving the file.
If the "Rebuild Index" softkey is pressed and the
CURRENT PATH is set to \ , the following error
message will be displayed:
ERROR: Disk: File or Directory not Found.

If the operator is attempting to save a file to a local
drive volume and the index file is not found, the
control will prompt the operator to rebuild the
index file and continue saving the file.

11 CHARACTER NAMES SORTED
The only difference between this format and 16
character sorted is that the filename coding scheme
is not used. This filename format will shorten 16
character names to 11 characters and then check
existing filenames of the current file type on the
disk for a match. If no match is found, the file will
be stored to the disk, if a match is found, the operator will be notified with a warning message as
shown below and given the choice of overwriting the
file or cancelling the operation. Given the same
example of File 1 and File 2 as shown before, File 2
would generate the warning message when
attempting to store.

11 CHARACTER NAMES UNSORTED
This file format differs from the previous formats
because the index file is not used. This filename
format will shorten 16 character names to 11
characters, and then check existing files for a
name match. If no match is found, the file will be
stored to the disk; and if a match is found, the
operator will be prompted to overwrite the file or
cancel the operation.
No index file will be used. A directory display will
show the sequence number, 11 character name
unsorted and date last modified in two, fifteen
name columns. This is the standard method DOS
uses to display a directory. This format should be
used if the files are going to be routinely copied to
a PC, edited and uploaded to the control using
the disk. It is up to the users to maintain distinct
filename convention using the maximum of 11
characters for a filename.

WARNING: This operation will overwrite an
existing 11 character filename.

When a directory of the disk is displayed on the
control, the operator will still see the full 16 character name as originally entered. A directory display will show sequence number, 16 character
name sorted alphabetically and date last modified
in two, fifteen name columns.
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Note:

A directory listing of a disk using 16 or 11
character sorted filename format viewed on an
offline PC or on the control using 11 character
unsorted format will show the file INDEX.DIR.
DO NOT delete or attempt to copy this file.

File 8.25712LEFT Stored on disk as 8.257
File

If being able to identify, move and copy files off-line
on a PC is necessary, alphabetical directory listings
are desirable and file naming requirements are flexible enough, the 11 character sorted format is a
good choice because it does not use the .AAA, .AAB
.AAC etc. naming scheme and will display a warning message if a file with the same first eleven characters exists on the local drive. When files are
added or deleted by an off-line PC using DOS, the
Rebuild Index operation must be performed on
each directory modified, for the changes to appear
in the directory listings on the control.

1. The Data Cartridge.
2. The REMOTE volume.
3. The Local Drive volume.
The first device is an option which consists of a
Data Cartridge and cable. The cartridge can be
used as a back-up for the entire internal memory of
the machine. The data cartridge may be disconnected from the Control and its memory will be
retained by an internal battery. Each time the
internal memory of the control is copied to the data
cartridge, the existing data in the cartridge is overwritten. Individual files can not be retrieved from
the cartridge, so if an internal memory fault occurs
and the last cartridge save was four days earlier, all
of the changes that occurred to the files since the
save will be lost when the cartridge data is loaded
into internal memory.

Eliminating the use of periods or replacing them
with underscores is the best way to make more filename characters significant when the filename is
stored to the local drive volume. The following
examples show how filenames are converted to
DOS format by the 11 character sorted and unsorted selections:
disk

as

File

.825712LEFT
_825712L.EFT.

Stored

on

disk

as

as

Back-ups of program, tool, etc. files should be performed at regular intervals. There are three devices
that can be used for file back-up:

FILENAME OPTIMIZATION FOR DOS

on

disk

FILE SYSTEM BACK-UPS

If alphabetical directory listings are not necessary,
the 11 character unsorted format will allow files to
be copied, moved, and deleted off-line on a PC and
because an index file is not used, the Rebuild Index
process is not necessary and disk operations are
somewhat faster.

Stored

on

The 3.5” disks used for the System and Data files
are reasonably rugged and can be safely sent
through the mail and carried around in a briefcase
or shirt pocket. They can be left partially inserted
into the drive on the AUTOFORM control as long
as the external access door is closed and latched.
When the disk is fully inserted into the drive, the
metal cover on the disk is slid open and the
read/write heads are lowered into contact with the
magnetic media. For this reason, it is not recommended to leave the disk fully inserted into
the drive for long periods of time, whether the
machine is operating or idle. The disk should be
ejected from the drive whenever power to machine
is cycled off or on. The disk should not be exposed
to direct sunlight, water, extreme temperatures, or
strong magnetic fields. Never slide the metal cover
open or touch the magnetic media disk through
the opening.

The 16 character sorted filename format is the
default format and uses all sixteen characters to
determine the actual filename stored on the local
drive. If the current part or job naming system in
use has names with the same first eleven characters or multiple periods in the name then this
is the format to chose. The only drawback to this
format is that when the filenames are displayed
off-line on a PC using the DOS DIR command, it
will sometimes be difficult to identify a particular
file because of the .AAA, .AAB .AAC etc. naming
algorithm. When files are added or deleted by an
off-line PC using DOS, the Rebuild Index operation must be performed on each directory modified, for the changes to appear in the directory
listings on the control.

5825712LEFT
5825712L.EFT.

Stored

3.5" DISK HANDLING

FILENAME STRATEGIES

File

8_25712LEFT
8_25712L.EFT.

The second device requires an off-line computer
running a kermit server with an RS-232/422 connection to the communication port of the control.
Although care must be taken in choosing filenames
to ensure that files are not overwritten, individual
files or groups of files can be uploaded to and downloaded from the kermit server using the "Copy" softkey in the FILE TRANSFER screen.
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The third device requires the built-in local drive
and can be used to back-up individual files as they
are changed to 3.5” disk.

Each program is referred to by a program name.
The Control can only contain one program in active
memory at a given time. There may be many such
programs stored in internal memory which can be
loaded at a later time. The current program name is
always displayed in the upper left corner of the
MAIN MENU. For more information see the section
JOB DATA MENU, RAM DATA, GAGE DATA and
PROGRAM STORAGE MENU.

The file system back-up utility can be used to have
available changes to all files which occurred during
the most recent four week time period by using the
following method:
Format a high density disk and once each day during the week press the "Back-up/Restore Internal"
softkey in the FILE UTILITY screen, then press the
"Intern To Disk" softkey and the "Default Archive
Name" softkey. This will store all of internal memory to a file named FILESARC.001. Follow the same
sequence each day using the same disk. Each day
the extension of the archive filename will automatically be incremented e.g. .002, .003, etc. At the
end of the week, format another disk and continue
the procedure. At the end of four weeks, set one
disk aside as a permanent back-up, format an
additional disk and continue. Using this method
will make available a monthly snapshot of the files
and changes to all files which occurred during the
most recent four week time period.

FILE DATE STAMP
When a file appears in the corresponding Storage
screen, the date and time which the file was stored
appears to the right of the filename. This date is
only modified if the file is stored. Be sure the date
and time displayed on the menu bar are accurate
so files are stored with the correct information.
LOADING / DELETING FILES
On all File Storage screens, i.e. Program Storage,
Tooling Library, Part Storage, etc., a file may be
loaded into/deleted from active memory by either
typing the filename or the sequence number. The
default is by sequence number. If it is desired to
load/delete a file by filename, press the "By Name"
softkey first.

External memory is an option which consists of a
Data Cartridge. This cartridge can be used as a
back-up for the machine if a memory failure should
possibly occur. It may also be used to store additional programs which cannot fit into the internal
memory. The operator may copy internal memory to
the external data cartridge and vice versa. The data
cartridge may be disconnected from the Control and
its memory will be retained by an internal battery.

By
Name

Cancel

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

RECOVER DIRECTORY
When a file is deleted from INTERNAL memory a
copy is saved in a special area called the "Recover
Directory". The recover directory is limited in size
so as more files are deleted, older files in the recover directory are erased to provide room. On each
storage screen there is a "Recover File" softkey
which, when pressed, will show a directory of the
deleted files. The filenames are shown in yellow to
distinguish them from the normal storage screen.
When a file is selected from the recover directory it
is put back into internal memory and appears in
the File Storage screen. The files in the recover
directory are lost when the control is powered off.
This feature is not available for the local drive volume. The “Recover File” softkey on each storage
screen will be erased when the volume is set to
local drive. The only exception is on the TOOL
LIBRARY MENU where the “Recover Tool” softkey
will appear if either the Upper Tool or Lower Tool
Volume is set to Internal.

ACTIVE MEMORY
The AUTOFORM Control contains memory storage
for one program, an upper and lower tool, one
Adaptive file (optional), one CAD file (optional) and
one QUICK BEND MENU. This means that when
the machine is powered OFF and back ON, the program being used before the power-down will still be
“active” on the AUTOFORM Control. Therefore, it is
not necessary to reload the program from storage
(Internal Memory). This is the same for the tools
last used, QUICK BEND MENU values last entered,
and the Adaptive file (optional) last used.
WHAT IS A PROGRAM
A Program is defined as a set of entered values
required to form a part on the machine. These values are entered in JOB DATA, RAM DATA and
GAGE DATA MENUs. Once a program has been
programmed into the Control, it can be stored for
later use. A separate menu called PROGRAM STORAGE is used to store and recall these programs.

FILE SYSTEM REPAIR
The file system in internal memory is
checked/repaired on power-up. If a corrupt file or
other problem is encountered, it is deleted and the
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name of the file is displayed on the file system information screen. If any errors are found on power-up,
the file system information screen will remain until
the "Main Menu" key is pressed to allow specific
error information to be written down. The file memory fault error will no longer occur because file system errors are repaired on power-up. When files are
copied from an external data cartridge to internal
memory,
the
file
system
repair
utility
checks/repairs the files.

The AUTOFORM Control will display a message on
the CRT if it requires calibration. A special softkey
will appear in the first position (extreme left) when
ram movement is attempted. Pressing the softkey
will activate the calibration cycle for the ram or
gage. There is also a softkey in the extreme right
position of the screen to abort the calibration cycle.
The "Calibration" softkey will appear in any of the
menus where ram movement is allowed (RUN
MODE, SET-UP MODE, QUICK BEND, ADAPTIVE,
TEACH DIE SET-BEND).

DAILY START-UP

To calibrate the ram, press the “Calibrate Ram”
softkey. The status line will now display the following message:

At the beginning of a new shift, after every break, at
the start of a new job, or when machine is started
after an extended off-period (several hours or
longer), the following procedure is recommended.

CALIBRATING MODE ! ! !
STROKE MODE selector (Figure 7-2) must be in the
“SINGLE STROKE” or “SET-UP” position. In SINGLE STROKE, either the OPERATOR STATION or
FOOTSWITCH can be used to calibrate the ram if
its selector is “ON”. In SET-UP, the OPERATOR
STATION selector must be “ON” and the OPERATOR STATION must be used to calibrate the ram.

1. Check reservoir oil level.
2. Let the pumps idle for a few minutes.
3. Check controls for proper operation.
4. Check that all required safety devices and procedures are operating properly and are being
used.
5. Check that all controls are correctly positioned
for the set-up or job to be run.
6. Check for tools, loose material or persons in the
point-of-operation or at rear of machine.
7. BE SAFETY CONSCIOUS. Always follow the
safety precautions outlined in this manual. Be
particularly careful never to place any part of
your body in the die area.
8. Select proper tooling for the job. Make sure the
dies are in good condition.

MACHINE CALIBRATION
FIGURE 7-2 – Machine Controls Station

The AUTOFORM Control requires that the ram and
gage be calibrated before programmed ram or gage
movement can be started. Calibration of ram
involves moving the ram up until it contacts the
limit switches. Gage calibration is the same, with
the gage moving to its home limit switch locations.
Once the ram and gage are calibrated, it is not necessary to re-calibrate unless the main disconnect is
turned OFF or a fault occurs.

Activate the ram motion using the palmbuttons or
footswitch. The ram will move up to the top of the
stroke limit switches, will move down off the limit
switches, will move up to the limit switches and
pause, and then will move up to zero the encoders.
Do not release the palmbuttons or footswitch until
the status line is cleared and the softkeys are redisplayed.

IMPORTANT: There is no menu or function on the
control that can be selected to calibrate the ram.
Calibration is only required after the main disconnect has been turned ON. When the operator
attempts to move the ram or gage, the AUTOFORM Control will display a calibration message
in the status area.

If the machine is equipped with a backgage, the
“Calibrate Gage” softkey will appear in the same
manner as before. The operator may use the “Abort”
softkey to cancel the calibration cycle. Normal softkeys for the current menu will now return.
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To calibrate gage, press “Calibrate Gage” softkey.
Calibrate High
StainGage
Strength less
Steel
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

CAUTION
Never hold these blocks in the die area while
the ram is being lowered to a position to clamp
calibration blocks.

Program
Storage

At this time the gage will move to its extreme position until the limit switches are contacted. The following message will appear on the status line.
CALIBRATING THE GAGES!
After calibration of gage is complete the normal
softkeys will return to the menu the operator was
using before.

SET-UP MENU
The SET-UP MENU is used to install dies in the
machine. Refer to “TOOL INSTALLATION” in SECTION 5 - SET-UP & USE for further information.
TOP OF DIE CALIBRATION FOR
UNMEASURED TOOLS
When using unmeasured tools in JOB DATA it is
required to calibrate the top of die position for the
ram. Select the TOP OF DIE field using the field
keys in SET-UP MENU. Insert the one inch calibration block on the die. Inch the ram down until the
block is “pinched” between the dies. Press the
“Calib Top of Die” softkey to record this position as
the Top of Die.
FIGURE 7-3 – Calibrating gage bar
Calib
Top of
Die

Job
Data

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

This calibration is required again whenever the
machine is powered-off or the “Enter New Program”
softkey is used to erase the current program.

◆

Select the SETUP mode and cycle the ram to
the maximum up position. SETUP mode is
used to position the ram and gages to calibrate
the gage bar.

◆

Select the X-axis field of the SETUP mode using
the field keys. Move the X-axis to the extreme
rear position by entering the maximum gage
distance. (For the standard Dual Drive Backgage, this position is 24”.)

GAGE BAR CALIBRATION
(Dual Drive Backgage Only)
It is advisable to make this calibration whenever
the dies are changed, the gage fingers are changed
or the gage fingers are repositioned a significant
amount (12” or more) left-to-right. This calibration
must be made whenever changing from finger gaging to bar gaging or to other special gage blocks or
fingers.
Aluminum/urethane calibration blocks (see Figure
7-3) are used for calibrating the gage bar to the
dies. Even though the blocks allow for a slight
amount of “pinch” between the dies, care must be
taken to avoid damaging the blocks or the tooling.
These gage blocks are designed to be used with the
majority of vee dies used for sheet metal bending.

2

4

ENTER

The gage should now move to the extreme rear
position for a 24” gage. If the gage is not calibrated, a message will instruct the operator to
calibrate the backgage at this time.
◆

When the gage is in position, turn the OPERATOR CONTROL selector to “OFF”.

◆

Loosen both horizontal gage adjustment
clamps, manually move the gage bar to its
extreme rear position and retighten clamps. See
Figure 7-4. If gage fingers are to be used in the
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forming operation, they should be installed at
this time. For best accuracy, it is advisable to
place the gage fingers and calibration blocks at
the positions where the part is to be gaged.
◆

Turn the OPERATOR CONTROL selector to the
“ON” position.

◆

Enter a 3.000” position for the X-axis.
3

ENTER

ing height. This height will depend upon the
tooling and configuration of the part being
formed.
IMPORTANT: Make sure workpiece will contact
gaging surface at all bend positions. Gage
surface or gage fingers must not contact
any part of tooling to prevent possible damage to gage surfaces or tooling.
◆

Loosen both horizontal gage adjustment clamps
and push horizontal gage bar or gage fingers
against tooling calibration blocks. Securely
tighten both clamps.

◆

Turn the OPERATOR STATION selector to the
“ON” position. Raise ram using RAM UP button
on OPERATOR STATION high enough to remove
both calibration blocks.

Gage Bar Calibration is now complete.

TOOLING LIBRARY MENU
The TOOLING LIBRARY MENU is selected by pressing the "Tool Library" softkey from the MAIN MENU
or JOB DATA screens. The TOOL LIBRARY contains the dimensions of all upper and lower dies
which have been stored. Before running a program
it is usually necessary to enter the tooling information for the dies being used. The upper and lower
dies entered in the JOB DATA MENU must be
stored in the TOOLING LIBRARY. Shown below is a
diagram of this menu screen.
HORIZONTAL
ADJUSTMENT
CLAMP

PROGRAM
TEST000

TOOLING LIBRARY

UPPER TOOL VOL: LOCAL DISK A
PATH: \UTOOL
BYTES REMAINING: 737k

FIGURE 7-4 – Moving the gage bar

SEQ UPPER TOOLS

◆

After the ENTER key is pressed, the gage will
move forward to the 3” position. Place both calibration blocks on the lower die with the slot of
the blocks centered under the upper die and in
line with the gage fingers.

◆

Inch the ram down with the palmbuttons until
calibration blocks are clamped in position
between the dies (Figure 7-3).

1
2

47U
135U

DATE

30 APRIL 91
12:00 AM

LOWER TOOL VOL: LOCAL DISK A
PATH: \LTOOL
BYTES REMAINING: 737k
SEQ LOWER TOOLS

29APRIL91 11:59
28APRIL91 10:59

1
2

DATE
29APRIL91 11:58
28APRIL91 10:58

47L
135L

Use up and down field keys for more directory entries.

IMPORTANT: Blocks should be slightly pinched
– excessive clamping pressure by tooling
may damage calibration blocks.
◆

Turn OPERATOR CONTROL selector to “OFF”.

◆

Adjust the vertical position of gage bar. Turn
both vertical adjustment handwheels located at
the rear of the machine to obtain proper work-

STATUS: Select a function using the softkeys.
Edit
Tool

Load
Tool

Store
Tool

Load
Lower
Tool

Change
Volume

Store
Lower
Tool

Delete
Tool

Delete
Tool

Last
Menu

The top line indicates the storage volume. The next
line indicates the directory path if the storage is a
disk. The last line shows the bytes remaining in
memory for additional storage. Note that the storage space is shared by the TOOLING LIBRARY,
PROGRAM STORAGE and optional ADAPTIVE FILE
STORAGE. The TOOLING LIBRARY MENU lists a
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column of UPPER TOOLS and LOWER TOOLS.
Each type is specified by a name supplied by the
operator to identify his tooling. The name may have
any combination of letters, numbers and symbols
up to 16 characters. Each tool is also identified by
a sequence number on the left side of the column.
The sequence numbers are a shorthand method of
referring to tools without typing the full name.
Sequence numbers begin at 1 and count up as
additional tools are stored.

The TOOLING LIBRARY screen will now change to
something similar to the following. The tool dimensions now in active memory will be shown.
There will be a column of fields listed on the left side
of the screen and a three-dimensional graphic of the
tool on the right. There may be values previously
entered in the fields listed. These are values for the
UPPER TOOL in active memory. Since a new tool is
being entered, these values are not important for
this discussion and will be changed shortly.

If there are more tools stored on the volume than
can be displayed on the TOOLING LIBRARY screen,
the up and down field keys may be used to “page”
through the tools not shown. Each time an up or
down field key is pressed, the previous or next page
will be displayed.

PROGRAM:
TEST001

TOOL NAME
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

The AUTOFORM Control will always have one tool
set in active memory. If additional tools are
required to run a program, the control will load
them from the TOOLING LIBRARY as needed. To
enter tools into the library or edit existing tools, the
tool set in active memory is used. It is modified and
then can be stored to internal memory.
UPPER and LOWER tools are modified independently of each other. The following paragraphs will
explain how to add new tools to the TOOLING
LIBRARY and edit existing tools in the library.

Turn the PROGRAM/LOCK key selector to the
“PROGRAM” position.

◆

Press the "Change Volume" softkey as shown
below.
Edit
Tool

◆

Tooling
Menu

◆

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Lower
Tool

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Local
Drive
A

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Load
Tool

Store
Tool

Gage
Data

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

◆

Last
Menu

Lower
Tool

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

7

U

ENTER

Use the down field key to select the TOOL TYPE
field. The softkeys will change as shown below.
Vee

Offset

Radius

Flattening

Gooseneck

Other

Set-up
Mode

Tooling
Library

Program
Storage

◆

The TOOL TYPE field is used to select the general shape of the UPPER DIE. When the tool is
recalled from the TOOL LIBRARY it can be used
by the operator to help identify the tool.

◆

Each time one of the "Tool Type" softkeys is
pressed, the three-dimensional graphic of the
die will change. Take time to view each type to
become familiar with the various tool types.
Note that the VEE tool type has four variations.
When the "Vee" softkey is pressed, the screen
will show four two-dimensional outlines of the
vee die variations. The softkeys will change as
shown below.

Abort

Abort

Last
Menu

Press the "Upper Tool" softkey as shown below.
Upper
Tool

The highlighted field should now be TOOL
NAME. Using the keypad, enter the following
TOOL NAME.
4

Press the "Edit Tool" softkey as shown below.
Edit
Tool

◆

Gage
Data

Press "Internal Storage" softkey as shown below.
Internal
Storage

◆

Store
Tool

Press the "Upper Tool" softkey as shown below.
Upper
Tool

◆

Load
Tool

1A
VEE
0.1250
80.00
2.500
24.00
1.000
0.031
30.0 tons/ft.

STATUS: Enter new label using keypad.

ENTERING AN UPPER TOOL
◆

6 AUG 89
12:00 PM

UPPER TOOL

1
Abort
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2

3

4

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

◆

Choose the desired version by pressing the softkey. The control will then draw the graphic and
return softkeys to the TOOL TYPES.

There is a TOOL TYPE selection called OTHER. This
is used when none of the types available match the
die being used. In this case no graphic is drawn.
The applicable fields such as HEIGHT, MAXIMUM
LOADING and LENGTH must be completed. This
can be used to record dies, such as channel, rib,
punching and many others.
See the end of this section for drawings of the various tool types. These drawings are almost identical
to the CRT displays and provide blank spaces to
enter data. Full size copies are included with this
manual. They can be copied and used to record die
dimensions/information prior to entry into the
TOOL LIBRARY. They can be kept as a hard copy
reference or for a back-up record.
◆

Press the "Vee" tool type softkey, then press the
version number "1" softkey for this example.
Vee

1

Offset

Radius

2

Flattening

3

4

Gooseneck

Other

Set-up
Mode

Tooling
Library

Program
Storage

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

◆

Note that if the FLATTENING tool type has been
selected, the RADIUS field is automatically set to
zero and cannot be changed by the operator.
◆

Use the down field key to select the RADIUS
field. Notice that the radius dimension on the
graphic is being highlighted by a flashing “R”.

◆

Using the keypad, enter the following for the
RADIUS dimension.
1

2

5

Using the keypad, enter the following for the
ANGLE dimension.
8

The RADIUS is used in angle reversal mode calculations. This is the radius of the upper die nose. The
radius should be measured with a radius gage to
the nearest .015” (1/64”)/.381mm.

.

FIGURE 7-5 – Measuring included angle

0

ENTER

The HEIGHT dimension is the distance from the
nose of upper die to the shoulder. It is important
to measure this dimension carefully for an
accurate initial bend and less corrections later.
This dimension should be measured to within
.002”. See Figure 7-6 below for the method to measure HEIGHT (H). Use a micrometer or dial caliper.

ENTER

The ANGLE is a reference dimension only, and is
used to identify the upper die. The included angle is
measured with a protractor type gage to the nearest degree. See Figure 7-5.
Note that if the FLATTENING tool type has been
selected, the ANGLE is automatically set to 180.0
and cannot be changed by the operator.
◆

Use the down field key to select the ANGLE
field. Notice that the angle dimension on the
graphic is being highlighted by a flashing “A”.

FIGURE 7-6 – Measuring height dimension
◆
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Use the down field key to select the HEIGHT
field. Notice that the height dimension on the
graphic is being highlighted by a flashing “H”.

◆

Using the keypad, enter the following for the
HEIGHT dimension.
.

3

2

1

5

ENTER

LENGTH dimension is the length of the tool (left-toright). It is used with the MAXIMUM LOADING field
to calculate the maximum safe tonnage that the
tool will accept. Make sure this value matches the
tools used, so the built-in safeguards will function
properly. This dimension is measured in inches and
should be to the nearest .25” (1/4")/6.4mm.
◆

Use the down field key to select the LENGTH
field. Notice that the dimension on the graphic
is being highlighted by a flashing “L”.

◆

Using the keypad, enter the following for the
LENGTH dimension.
4

8

The OFFSET dimension is the difference between
the centerline of the mounting tongue and the centerline of the nose. This entry is used to compensate for the offset. Positive offsets indicate that the
nose is to the rear of the tongue. Negative offsets
indicate the nose is in front of the tongue. The
default value is zero. See Figure 7-7.
◆

Use the down field key to select the OFFSET
field. Notice that the OFFSET dimension on the
graphic is being highlighted by a flashing “O”.

◆

Use the default value by pressing the down field
key for this example.

ENTER

The CLEARANCE dimension “C” is the distance
between the centerline of the mounting tongue and
the back side of the die for all tool types. This
dimension is used to check for gage clearance of
tools. It is usually half the width of the die. This
dimension is in inches and should be within .030”
(1/32")/.762mm.

◆

The MAXIMUM LOADING is the maximum number
of tons per foot that the tool can accept safely. This
is used in combination with the die length and the
bend length to calculate the maximum safe tonnage
that the machine can exert on the tools. Make sure
this matches the tools used so the built-in safeguards can function properly. Guidelines for maximum load capacities of various types of dies are
shown in charts next to the tooling drawings at the
end of this section.

REAR

FRONT

C

➛

➛

FIGURE 7-7 – Offset dimensions

Use the down field key to select the CLEARANCE field. Notice that the CLEARANCE dimension on the graphic is being highlighted by a
flashing “C”.

◆

Use the down field key to select the MAXIMUM
LOADING field.

◆

Using the keypad, enter the following for the
MAXIMUM LOADING field.
4

◆

Using the keypad, enter the following for the
CLEARANCE dimension.
.

7

5

ENTER

0

ENTER

This completes the tool information for the
UPPER DIE. The screen should appear as shown
below.
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PROGRAM:
TEST001

◆

6 AUG 89
12:00 PM

UPPER TOOL

Press the "Edit Tool" softkey as shown below.
Edit
Tool

TOOL NAME
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

47U
VEE
0.125
80.00
3.125
48.0
0.75
0.000
40.0 tons/ft.

◆

Press the following softkey to return to the
TOOLING LIBRARY screen.

◆

Hard
Alum

Load
Tool

Store
Tool

Gage
Data

Change
Volume

Soft
Copper

Hard
Copper

Tooling
Library

Tooling
Menu

Lower
Tool

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Delete
Tool

Tooling
Library

Ram
Data

Gage
Data

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

End
New
Pgm

Gage
Data

Page
2

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

6 AUG 89
12:00 PM

LOWER TOOL

47L
Vee
1.0
0.125
80.00
3.000
48.0
0.75
40.0 tons/ft.

Tooling
Menu

◆

The highlighted field should now be TOOL
NAME. Using the keypad, enter the following for
the TOOL NAME.

Press "Change Volume" softkey as shown below.
4
Change
Volume

Job
Data

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Press the "Lower Tool" softkey as shown below.
Upper
Tool

Lower
Tool

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Local
Drive
A

Tonn

Adapt

Absolute

Next
Step

End
New
Pgm

Gage
Data

L

ENTER

Abort

Use the down field key to select the TOOL TYPE
field. The softkeys will change as shown below.
Vee

Abort

Press "Internal Storage" softkey as shown below.
Internal
Storage

7

Program
Storage

◆

◆

Next
Step

STATUS: Enter new value using keypad.

ENTERING A LOWER TOOL

◆

Run
Mode

TOOL NAME
TOOL TYPE
VEE OPENING
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

Last
Menu

If it is necessary to go back and edit the tool information to correct an entry, select the "Edit Tool"
softkey, then "Upper Tool", and modify the required
fields. Then return to the TOOLING LIBRARY
screen and again save the UPPER TOOL into the
TOOLING LIBRARY using the "Store Tool" softkey.

◆

Lower
Tool

PROGRAM:
TEST001

Press the "Upper Tool" softkey as shown below:
Upper
Tool

Run
Mode

There will be a column of fields listed on the left
side of the screen and a three-dimensional graphic
of the tool on the right. There may be values previously entered in the fields listed. These are values
for the current LOWER TOOL in active memory.
Since a new tool is being entered, these values are
not important for this discussion and will be
changed shortly.

To save the UPPER TOOL in the TOOLING
LIBRARY, press the "Store Tool" softkey as
shown below.
Edit
Tool

◆

Soft
Alum

Gage
Data

The TOOLING LIBRARY screen will now change to
something similar to the following. The tool dimensions loaded into the control will be shown.
Tooling
Menu

Calibrate High
StainGage
Strength less
Steel
Steel

Right

Press the "Lower Tool" softkey as shown below.
Upper
Tool

STATUS: Enter new label using keypad.
MAX:
MIN:

◆

Left

Special
Relief

FourWay

Flattening

Offset

Other

Set-up
Mode

Tooling
Library

Program
Storage

The TOOL TYPE field is used to select the general
shape of the LOWER DIE. When the tool is recalled
from the TOOL LIBRARY it can then be used by the
operator to identify the tool.

7-15

Each time one of the "Tool Type" softkeys is
pressed, the three-dimensional graphic of the die
will change. Take time to view each type to become
familiar with the various tool types. Note that the
VEE tool type has three variations. When the "Vee"
softkey is pressed, the screen will show three twodimensional outlines of the vee die variations. The
softkeys will change as shown below.
1

2

3

4

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

The SPECIAL RELIEF tool type has three variations.
When the softkey is pressed, the screen will show
three two-dimensional outlines of special relief die
variations. The softkeys will change as shown below.
1

2

3

4

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

There is a TOOL TYPE selection called OTHER. This
is used when none of the types available match the
die being used. In this case no graphic is drawn.
The applicable fields such as HEIGHT, MAXIMUM
LOADING and LENGTH must be completed.
Choose the correct version by pressing the softkey.
The control will then draw the graphic and return
softkeys to the TOOL TYPES.
See the end of this section for drawings of the various tool types. These drawings are almost identical
to the CRT displays and provide blank spaces to
enter data. Full size copies are included with this
manual. They can be copied and used to record die
dimensions/information prior to entry in the TOOL
LIBRARY.
◆

Press the "Vee" tool type softkey, then press the
version number "1" softkey for this example.
Vee

1
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2
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Storage
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FIGURE 7-8 – Measuring the Vee opening
Note that if the FLATTENING tool type is selected,
the VEE OPENING dimension will automatically be
set to 0.000 and cannot be changed by the operator.
◆

Use the down field key to select the VEE OPENING field. Notice that the field dimension on the
graphic is being highlighted by a flashing “V”.

◆

Using the keypad, enter the following for the
VEE OPENING dimension.
1

The VEE OPENING is used in angle reversal mode
calculations. This is the actual width of the vee
opening. See Figure 7-8 for correct interpretation
and method of measuring the vee opening. This
dimension should be measured to the nearest .010”
(1/100)/.254mm.

ENTER

The RADIUS is used in angle reversal mode calculations. This is the radius of the corners of the vee
opening. These should be measured with a radius
gage to the nearest .015” (1/64”)/.4mm.
Note that if the FLATTENING tool type is selected
the RADIUS dimension will automatically be set to
0.000 and cannot be changed by the operator.
◆
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Use the down field key to select the RADIUS
field. Notice that the radius dimension on the
graphic is being highlighted by a flashing “R”.

◆

Using the keypad, enter the following for the
RADIUS dimension.
.

5

2

1

ENTER

The ANGLE is used in angle reversal mode calculations. This angle is measured to the nearest degree
with a protractor at the end of die. See Figure 7-9.

FIGURE 7-10 – Measuring the height dimension
◆

Use the down field key to select the HEIGHT
field. Notice that the height dimension on the
graphic is being highlighted by a flashing “H”.

◆

Using the keypad, enter the following for the
HEIGHT dimension.
3

ENTER

FIGURE 7-9 – Measuring the angle
Note that if the FLATTENING tool type is selected
the ANGLE dimension will automatically be set to
180.0 and cannot be changed by the operator. For
a channel type die shown previously, this angle
should be set to 0.1.
◆

◆

Use the down field key to select the ANGLE
field. Notice that the angle dimension on the
graphic is being highlighted by a flashing “A”.
Using the keypad, enter the following for the
ANGLE dimension.
8

0

The LENGTH dimension is the length of the tool
(left-to-right). It is used with the MAXIMUM LOADING field to calculate the maximum safe tonnage
the tool will accept. Make sure this value matches
the tools used, so the built in safeguards will function properly. This dimension is measured in inches and should be to the nearest .25” (1/4”)/6.4mm.
◆

Use the down field key to select the LENGTH
field. Notice that the length dimension on the
graphic is being highlighted by a flashing “L”.

◆

Using the keypad, enter the following for the
LENGTH dimension.

ENTER
4

The HEIGHT dimension is the distance from the top
of the die to the shoulder (where the die rests on the
bed or filler block). It is important to measure this
dimension carefully for an accurate initial bend and
less corrections later. This dimension should be
measured within .002” (.05mm). See Figure 7-10
for method to measure HEIGHT (H).

8

ENTER

The CLEARANCE dimension is the distance
between the centerline of the mounting tongue and
the back side of the die for all tool types. This
dimension is used to check for gage clearance of
tools. It is usually half the width of the die. This
dimension is in inches and should be within .030”
(1/32")/.762mm.
◆

7-17

Use the down field key to select the CLEARANCE field. Notice that the CLEARANCE dimension on the graphic is being highlighted by a
flashing “C”.

◆

Using the keypad, enter the following for the
CLEARANCE dimension.

◆

Press the "Lower Tool" softkey as shown below:
Upper
Tool

.

5

7

◆

Use the down field key to select the MAXIMUM
LOADING field.

◆

Using the keypad, enter the following for the
MAXIMUM LOADING field.
0

ENTER

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

LOADING A TOOL IN ACTIVE MEMORY
If tooling data is found to be incorrect, tooling has
worn or has been re-machined, the data stored can
be corrected. To edit a tool stored in TOOLING
LIBRARY, it must first be loaded into active memory.
First select proper volume (Internal or Local Disk
A). The following softkeys on the TOOLING
LIBRARY screen will load in the desired tool, thus
replacing current UPPER or LOWER tool in active
memory.
Edit
Tool

Load
Tool

Store
Tool

Gage
Data

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Last
Menu

Upper
Tool

Lower
Tool

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Abort
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LOWER TOOL

TOOL NAME
TOOL TYPE
VEE OPENING
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

Gage
Data

If it is necessary to go back and edit the tool information to correct an entry, select the "Edit Tool"
softkey and "Lower Tool" softkey and modify the
required fields. Then return to the TOOLING
LIBRARY screen and again save the LOWER TOOL
into the TOOLING LIBRARY using the "Store Tool"
and "Lower Tool" softkeys.

This completes the tool information for the
LOWER DIE. The screen should appear as shown
below.
PROGRAM:
TEST001

Ram
Data

ENTER

The MAXIMUM LOADING is the maximum number
of tons per foot that the tool can accept safely. This
is used in combination with the die length and the
bend length to calculate the maximum safe tonnage
that the machine can exert on the tools. Make sure
that this matches the tools used so the built-in
safeguards can function properly. Guidelines for
maximum load capacities of various types of dies
are shown in charts next to the tooling drawings at
the end of this section.

4

Lower
Tool

Pressing the above sequence of softkeys allows the
operator to choose the tool to load by either its
sequence number or by the actual tool name. The
following softkey will appear.

47L
Vee
1.0
0.125
80.00
3.000
48.0
0.75
40.0 tons/ft.

Upper
Tool

Enter
By
Name

Top of
Die

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

The status line will change to:
STATUS:

STATUS: Enter new value using keypad.
MAX:
MIN:
Tooling
Menu

◆

◆

The default method for loading tools is by sequence
number.

Press the following softkey to return to the
TOOLING LIBRARY screen.
Calibrate High
StainGage
Strength less
Steel
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

Load
Tool

Store
Tool

Gage
Data

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Last
Menu

Simply enter the sequence number of the UPPER or
LOWER tool to be loaded and press ENTER.
If the "Tool Name" softkey is pressed, the status line
will change to the following:

Tooling
Menu

To save the LOWER TOOL in the TOOLING
LIBRARY, press the "Store Tool" softkey as
shown below.
Edit
Tool

Enter sequence number of the
file to be loaded.

STATUS: Enter name of tool to be LOADED.

Enter the tool name exactly as it appears in the
storage list on the TOOLING LIBRARY screen and
press ENTER.
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DELETING A TOOL FROM TOOL LIBRARY

SET-UP #

UPPER and LOWER tools can be deleted from the
TOOL LIBRARY by using the "Delete Tool" softkey
shown in the following.
Edit
Tool

Load
Tool

Store
Tool

Gage
Data

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Last
Menu

When this softkey is pressed, the softkeys will
change as shown below so the operator may choose
to delete either an UPPER or a LOWER tool.
Upper
Tool

Lower
Tool

Local
Drive B

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

After making the choice, the status line will change
as shown below.
STATUS: Enter sequence number of tool
to be DELETED.

The remaining softkey on the TOOL LIBRARY
screen is the "Job Data" softkey. This will switch
directly to the JOB DATA MENU from the TOOL
LIBRARY. This completes the discussion of the
TOOL LIBRARY MENU.
TYPICAL MAXIMUM LOAD CAPACITY: The values
that are shown superimposed in the following tooling drawings are for general information only. The
capacity will vary according to the dimension of the
tooling and their condition.

TOOLING MENU

TOOL NAME
4-WAY
TOOL TYPE
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

DIE
MIN.
WIDTH ANGLE
(2 x C)

"A"

1.12
1.25
1.50

30

1.12
1.25
1.50

75

3.25
3.62
5.25

"A"

40
50
60

TOOLING MENU

DIE
MIN.
WIDTH ANGLE
(2 x C)

2.50
3.50
4.00

"A"

tons/ft.

MAX.
LOAD
(TONS/FT)

60
70
70

75

80

5.00
6.00

90

SET-UP #

TOOLING MENU

TOOL NAME
OFFSET
TOOL TYPE
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

tons/ft.

tons/ft.

1.12
1.50
2.50

MAX.
LOAD
(TONS/FT)

4.00

31
80

10
14

TOOL NAME
VEE
TOOL TYPE
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

(2 x C)

(2 x C)

MAX.
LOAD
(TONS/FT)

10

DIE
MIN.
WIDTH ANGLE

DIE
MIN.
WIDTH ANGLE

tons/ft.

SET-UP #

Enter the sequence number of the tool to be deleted
using the keypad and press ENTER. To delete by
name, press the "Delete By Name" softkey, enter the
tool name and press enter. The TOOLING LIBRARY
MENU will now update to show that the deleted tool
is no longer in storage.

SET-UP #

TOOLING MENU

TOOL NAME
VEE
TOOL TYPE
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

35
40
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"A"

MAX.
LOAD
(TONS/FT)

40
85

50
80
100

SET-UP #

SET-UP #

TOOLING MENU

TOOL NAME
TOOL TYPE SPECIAL RELIEF
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
tons/ft.
MAXIMUM LOADING

DIE
MIN.
WIDTH ANGLE
(2 x C)

"A"

1.12
1.25
1.50

30

1.12
1.25
1.50

75

tons/ft.

MAX.
LOAD
(TONS/FT)

10
10
14
20
25
40

2.25

60
70

2.50

SET-UP #

TOOLING MENU

TOOLING MENU
TOOL NAME
VEE
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

TOOL NAME
TOOL TYPE SPECIAL RELIEF
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
tons/ft.
MAXIMUM LOADING

DIE
MIN.
WIDTH ANGLE
(2 x C)

"A"

1.12
1.25
1.50

30

1.12
1.25
1.50

TOOLING MENU

TOOL NAME
OTHER
TOOL TYPE
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
MAXIMUM LOADING

MAX.
LOAD

SUBTRACTING THE PENETRATION
DISTANCE INTO THE RAM NOSE
FROM THE OVERALL HEIGHT OF
THE DIE.

(TONS/FT)

10
14
12

SET-UP #

MAX.
DIE
WIDTH

(TONS/FT)

.50

40

MAX.
LOAD

NOTE: If offset "0" exceeds
.050", the above load does
not apply.

16
16

TOOLING MENU

SET-UP #

TOOL NAME
TOOL TYPE SPECIAL RELIEF
VEE OPENING (V)
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
tons/ft.
MAXIMUM LOADING

TOOLING MENU

TOOL NAME
VEE
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING
.5"

DIE
MIN.
WIDTH ANGLE
(2 x C)

2.50
3.50
4.00
5.00
6.00

"A"

MAX.
DIE
WIDTH

MAX.
LOAD
(TONS/FT)

40
75

tons/ft.

* THIS HEIGHT IS DETERMINED BY

10

75

*

45
45
50

MAX.
LOAD
(TONS/FT)

1.12
1.25
1.50

40

2.25

100

50
60

NOTE: If offset "0" exceeds
.050", the above load does
not apply.

60
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tons/ft.

SET-UP #

TOOL NAME
VEE
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

MAX.
DIE
WIDTH

SET-UP #

TOOLING MENU

TOOLING MENU

TOOL NAME
FLATTENING
TOOL TYPE
0.0000
RADIUS (R)
180.00
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
tons/ft.
MAXIMUM LOADING

tons/ft.

MAX.
LOAD
(TONS/FT)

1.12
1.25
1.50

40

2.25

90

MAX.
DIE
WIDTH

50
60

NOTE: If offset "0" exceeds .050", the above
load does not apply. Also, two times "C" must
be at least .50".

MAX.
LOAD
(TONS/FT)

1.12
1.50
2.25

60
60
100

2.50

100

SET-UP #
SET-UP #

TOOLING MENU

TOOL NAME
RADIUS
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

MAX.
DIE
WIDTH

TOOLING MENU

TOOL NAME
TOOL TYPE GOOSENECK
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

tons/ft.

tons/ft.

MAX.
LOAD
(TONS/FT)

MAX.
DIE
WIDTH

OFFSET
"O"

MAX.
LOAD
(TONS/FT)

1.12
1.25
1.50

40

1.12
1.50
2.25

.06
.25
.50

12

50
60

2.25

100

2.75

.50

40

NOTE: If offset "0" exceeds .050", the above
load does not apply. Rated loads are noted to
keep from damaging ram and tooling where
possible. Gooseneck loading assumes relief
angle in die allows "RATED LOAD" without
bending nose area of die.

NOTE: If offset "0" exceeds
.050", the above load does
not apply.

SET-UP #

TOOLING MENU

TOOL NAME
OFFSET
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

MAX.
MIN.
DIE ANGLE
"A"
WIDTH
1.12
1.50
2.50
4.00

16
24

SET-UP #

TOOL NAME
OTHER
TOOL TYPE
RADIUS (R)
ANGLE (A)
HEIGHT (H)
LENGTH (L)
CLEARANCE (C)
OFFSET (O)
MAXIMUM LOADING

tons/ft.

MAX.
LOAD
(TONS/FT)

40
85

50
80
100

NOTE: If offset "0" exceeds .050",
the above load does not apply.
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TOOLING MENU

tons/ft.

ENTERING A NEW PROGRAM
A program on the AUTOFORM Control is made by
entering data into the JOB DATA, RAM DATA and
GAGE DATA MENUs. A program consists of one or
more steps and a common data section for job
information. Each step of the program contains
data about the ram cycle and gage positioning. The
common job data section contains part number
information, tooling selections, material thickness
and other miscellaneous information.
◆

To enter a new program, select the “Enter New
Program” softkey from the MAIN MENU screen
(shown below). The PROGRAM/LOCK selector
must be in the “PROGRAM” position.
Enter
Job
New
Data
Program

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

screen. After pressing the ENTER key, the screen
will now go directly to the JOB DATA MENU. Continue entering the example program described in
the next section.

JOB DATA MENU
The JOB DATA MENU is selected by pressing the
"Job Data" softkey or it is automatic after entering
the program name from ENTER NEW PROGRAM
MENU. Below is a diagram of the JOB DATA screen
before a program has been entered. Notice that
some fields contain default values and others are
left blank. The program name previously entered is
displayed in the upper left corner. The first field in
the data area, “PART NUMBER”, is highlighted.

Program
Storage

PROGRAM:
TEST001

The ENTER NEW PROGRAM MENU will appear and
the softkey will change as shown below and the
STATUS line will show the following statement:

15601
PART NUMBER
MATERIAL THICKNESS 0.130 in.
0.000 in.
CLAMP POS ADJ
Mild Steel
MATERIAL TYPE
AUTO
K-Forming Factor
TOOL SETS
UPPER
LOWER

STATUS: Current Program will be DELETED!
Do you wish to continue?
Yes

◆

Ram
Data

No

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Pressing the "Yes" softkey will delete the current
program from the active memory. This erases
the information in the JOB DATA, RAM DATA
and GAGE DATA screens in the active memory.
Note that the program is not erased from the
PROGRAM STORAGE MENU (internal memory)
if it had been stored. Pressing the "No" softkey
will keep the current program and display the
MAIN MENU screen. Proceed by pressing the
"Yes" softkey for this example.

Using the keypad the operator may enter up to
16 characters (a combination of alpha, numeric
or symbols) for the program name. The program
name is used to identify the program that will
be entered. Enter the following as a sample program name.
E

S

T

0

0

1

SPECIAL INSTRUCTIONS

STATUS: Enter new part number using keypad.
Change Run
Program Mode
Name

◆

STATUS: Enter set-up name using the keypad.

T

RETURN SPEED
20.0 in/min
GUARD MUTE PT top of mat + 1/4
R, Z AXIS
ON
FRONTGAGE
BOTH ON

A:
B:
C:
D:
E:

The softkeys will be cleared and the status line
will change as shown.

◆
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JOB DATA

Ram
Data

Last
Menu

Become familiar with how the field keys are
used to select fields by pressing the left, right,
up and down field keys. Notice that the highlighted field moves around the data area as the
field keys are pressed. Return the highlighted
field to “PART NUMBER” with the HOME field
key. The PART NUMBER is an optional field
which allows the operator to link a part to the
program name. The status line should display
the following:
STATUS: Enter New Part Number:

◆

ENTER

The backspace key (left cursor arrow) can be used
to correct the program name before the ENTER key
is pressed. Pressing the ENTER key transfers the
program name into the upper left corner of the
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Enter the following as a sample part number:
1

5

6

0

1

ENTER

The part number can be changed with the left
cursor key before pressing ENTER. Index to the
left to the incorrect character and enter proper
character. Then press the ENTER key to transfer the changes into the field. The entered part
number now appears in the data area next to
the Part Number label. Once the ENTER key is
pressed, the part number will be transferred

into the field and the MATERIAL THICKNESS
field will now become highlighted and displayed
in the status line.
The next step is to enter the nominal material thickness of the part. The status line should now show:
STATUS: Enter new value using keypad .060

Note that the default value of .060 inches will
always appear for a new program.
◆

Enter a new material thickness as shown below:
.

1

3

0

When entering tool sets in the JOB DATA screen,
tools can be selected by name or by the sequence
number in the Tool Library. The default is by
sequence number. Type the number corresponding
to the desired upper or lower tool and press ENTER.
The tool name will be inserted in the Tool Sets field.
To enter a tool by typing its name, press the "By
Name" softkey and then enter the tool name.
The control has moved the highlighted area to
UPPER TOOL set “A”. Press the "Enter By Name"
softkey. The status line will show the following:
Upper
Tool

ENTER

The next step is to enter the Clamp Position Adjustment. This allows minor adjustments to the ram
position at which the material is clamped. (Negative
means clamping harder.) Enter:

Enter
By
Name

Top of
Die

Gage
Data

.

0

◆

The control will now select the MATERIAL TYPE
field. The softkeys will change as shown below to
allow the operator to choose the type of material
which is being used.
High
StainStrength less
Steel
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

Tooling
Library

Abort

Enter the following example for the upper tool
name “A”:
U

7

ENTER

The Control will move the highlighted field cursor to the lower tool name field for “A”. Enter the
following example for lower tool name “A”.
7

4

ENTER

L

If additional tool sets are required for this setup, the operator must select the tool field for
these sets.

Program
Storage

The material type is used to help the operator identify the part with the set-up.
◆

Set-up
Mode

ENTER
◆

Mild
Steel

Quick
Bend

STATUS: Enter new name using the keypad.

4
0

Run
Mode

◆

Use the field keys to move to the upper tool
name “B” and enter the following example:

Select Mild Steel for this example and advance
to the next field:

The next field is the K-Forming Factor, leave at
AUTO. The K-Forming Factor is related to Gage
Allowance calculations. For more details, see section about Gage Allowance in GAGE DATA MENU.

B
◆

1

1

ENTER

Move the highlighted area to the lower tool
name “B” and enter the following example:
2

The next field in the JOB DATA screen is the TOOL
SETS section. The tool sets may contain up to five
sets of upper and lower die names. These names
must match with those entered in the TOOL
LIBRARY MENU. Refer to the description of this
menu for more information. To the left of the name
are the letters “A” thru “E”. Once the upper and
lower tools are entered, they are referenced by the
letters “A” thru “E” in the RAM DATA MENU. It is
usually required that both the upper and lower tool
names be entered for a tool set unless Absolute
Position Reversal mode is selected. At least one tool
set is required, and up to five may be used in the
same program.

1

2

2

B

D

ENTER

There should now be two tool sets entered in the
TOOL SET fields of the screen.
UNMEASURED TOOLS
To instruct the Control not to look for tools in the
TOOL LIBRARY, press the “Set Tool Unmeas” softkey
for each field (“A” - “F”) used. When using unmeasured tools, the reversal modes in the RUN MODE
are limited to Absolute, Position and Tonnage.
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Set
Enter
Tool
By
Unmeas Name

Tonn

Adapt

Absolute

Change
Prog
Name

Run
Mode

Ram
Data

Tool
Library

The remaining fields on the JOB DATA screen to be
edited are SPECIAL INSTRUCTIONS, RETURN
SPEED, GUARD MUTE POINT and OPTIONAL
GAGE OPERATION. These fields can be edited in
any order.
◆

"Top of Material + 1/4 inch". When the device is
muted, the operator can enter the guarded area
to position or hold the workpiece.

Select the SPECIAL INSTRUCTIONS field and
the status line will change as shown:
STATUS: Edit the special instructions.

This field allows reference notes entered by the
operator to be saved with the program. Up to
five lines of text may be entered into the field. As
each key is pressed the cursor will move to the
right until it reaches the end of that line. To
move around in the field use the cursor up,
down, left and right keys to change positions.
◆

Enter the following as an example:
U

S

SPACE
◆

If this device is not installed, leave default value
as is and skip to the next paragraph. If presence
sensing option is installed, select the guard
mute point using the softkeys shown below:

◆

E
B

SPACE

B

NO
–

Z

L

L

A

N

Top of
Mat +
1/4 inch

S

E

SPACE

B

NO
–

Z

L

A

N

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

The optional "R", "Z" and frontgage axes may be
disabled in the JOB DATA screen if desired.
Select the desired field and use the softkeys to
enable or disable operation.
At this point the JOB DATA screen should look like
the following:
PROGRAM:
TEST001

K

A:
B:
C:
D:
E:

K

47U
B111
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JOB DATA

15601
PART NUMBER
MATERIAL THICKNESS 0.130 in.
0.000 in.
CLAMP POS ADJ
Mild Steel
MATERIAL TYPE
AUTO
K-Forming Factor
TOOL SETS
UPPER
LOWER

Use the cursor keys (down and left) to move to
the start of the next line. Enter the second line
of text as follows.
U

Reversal Top of
Pos
Die

47L
222BD

RETURN SPEED
20.0 in/min
GUARD MUTE PT top of mat + 1/4
R, Z AXIS
ON
FRONTGAGE
BOTH ON

SPECIAL INSTRUCTIONS
USE BLANK BLZ
SEND TO AREA 5

STATUS: Enter new part number using keypad.

SPACE

B

L

To leave the SPECIAL INSTRUCTIONS field use
the field keys.
◆

Select the LOW RETURN SPEED field at the top
right of the screen using the field keys. The low
return speed starts after reversal at bottom of
the stroke and continues up to the UP SPEED
CHANGE point. This portion of the up stroke is
programmable for both speed and distance.
(The UP SPEED CHANGE position is programmed in RAM DATA (2) MENU.) The low
return speed for all steps of the program is set
here. A default value of 20.0 is used. For this
example the default value will not be changed.

Change Run
Program Mode
Name

Ram
Data

Last
Menu

If the JOB DATA screen does not have the same values as above, go back and find which field(s) need
to be corrected. The program name (TEST001) may
also be changed at this time by selecting the
"Change Program Name" softkey. If the screen
matches exactly, then all job data information has
been entered correctly.
The next step in writing the program is to enter the
RAM DATA MENU by selecting the "Ram Data" softkey. Continue with the next section.

RAM DATA MENU
◆

Use the cursor keys to move to the GUARD
MUTE POINT field:
GUARD MUTE POINT is used with an optional
presence sensing device. This field specifies the
position in the down ram stroke at which to
mute the presence sensing device. The operator
should select the mute point most suitable for
the job being run. The default mute point is

The RAM DATA MENU is selected by pressing the
"Ram Data" softkey from the MAIN MENU or JOB
DATA screens. This menu is used to enter step
information for the program. It can be used to enter
new steps, edit steps or delete steps in a program.
Below is a diagram of the RAM DATA screen before
a new program is entered. Note that all of the fields
have a default value.
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PROGRAM:
TEST001

STEP REPEAT
1

1

REVERSAL
MODE
VALUE
Angle

90.0

TONNAGE: This mode is used for bottoming type
of forming. The ram will reverse when the
selected tonnage is reached. The tonnage selected must be less than the maximum loading for
the tool set used.
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RAM DATA (1)
BEND
POSITION

BEND
LENGTH

Center

12.0

RAM
FORMING
OPENING SPEED
10.0

20.0

STATUS: Enter new value using keypad.
Next
Step

End
New
Pgm

Gage
Data

Page 2

One step with default values is listed in the data
area. To add steps to the program use the "Next
Step" softkey. Each time the softkey is pressed a
duplicate step of the previous step values will be
added. Up to 99 steps can be programmed. The following example of a two-step program will be used
to explain each field in the RAM DATA MENU.
REPEAT: This field specifies the number of times
the control will perform the step before advancing to the next step.
◆

ADAPTIVE:
This optional mode is similar to
ANGLE where the operator specifies a given
angle to bend. ADAPTIVE reversal mode
requires that the control be taught about air
bending on a given die set using a strict
sequence of bends before ADAPTIVE reversal
mode can be used in RUN MODE. The advantages of ADAPTIVE reversal mode are more consistent air bent parts, bend-to-bend, and
increased accuracy on first bend parts. For
more information on ADAPTIVE BENDING see
separate supplement manual (EM-327).
ABSOLUTE: This mode is used for air bending,
punching or special tooling applications. The
ram reversal position is selected by the operator. The position is an absolute value, which
relates the ram nose to the bed top. This value
is the same ram position as shown in the
QUICK BEND MENU.
Note: It is possible to use the TONNAGE, POSITION or ABSOLUTE reversal modes without entering tools in the JOB DATA
MENU. Select the "Unmeasured Tools"
softkey in the JOB DATA for the “A” - “F”
tool sets. It is also necessary to calibrate
the Top of Die position using the 1"
(25.4mm) calibration block when using
Unmeasured Tools. See JOB DATA and
SET-UP MENU for details on Unmeasured
Tools.

Press ENTER or field key right to keep the
repeat count set to one. The control will move to
the REVERSAL MODE field. This specifies how
the ram will reverse at the bottom of the stroke
for the step. The following softkeys and status
line will appear:
STATUS: Select a mode using the softkeys.
Angle

Posit

Tonn

Adapt

Absolute
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End
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◆

The following is an explanation of these reversal
modes:
ANGLE: The operator specifies a given angle in
degrees for the AUTOFORM to bend. The control will automatically calculate the ram reversal position based on entries for material thickness, tool sets and filler blocks. Angle mode
must only be used for air bending. The angle
of the bend is the included angle.

The VALUE field will now be highlighted. VALUE is
related to the reversal mode field. For the ANGLE or
ADAPTIVE mode, enter a desired angle (included
angle). For the TONNAGE mode, enter the reversal
tonnage. For the POSITION mode, enter the ram
penetration. For ABSOLUTE mode enter the ram
reversal position.
◆

POSITION: This mode is used for air bending,
punching or special tooling applications. The
ram reversal position is selected by the operator. The position is relative to the top of material with negative values representing penetration
into the material and positive values above the
material.

For this example select the "Angle" reversal
mode softkey:

Press the ENTER key or field right key to use
the default value of 90:

The next highlighted field will be BEND POSITION.
This entry indicates to the AUTOFORM Control
where the workpiece will be placed on the lower die.
The default is the CENTER of the machine. The
entry for off-center bends are LEFT or RIGHT.
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When making air bends, it is important to properly
specify the bend position to obtain accurate parts.
The following status line and softkeys will appear:
STATUS: Select a mode using the softkeys.
Center

Left

Right

Gage
Data

Run
Mode

Next
Step

End
New
Pgm

Gage
Data

Use the last softkey to change screen pages:

◆

Job
Data

Page
2

Ram
Data

Page
Page 2

Press the ENTER or field right key to use the
default value of CENTER:

1

4

A

ENTER

The next field will now be RAM OPENING. This is
defined as the distance between the upper die nose
and top of lower die when the ram is at top stop
position. It should be enough to permit the workpiece to be positioned for the next bend (step) but
not excessively large. Unnecessarily large openings
increase cycle time and therefore reduce productivity. For the last step in a program, the RAM OPENING should be large enough to remove the workpiece from the dies.
◆

Enter one inch for this example:
1

ENTER

The next highlighted field will be FORMING SPEED.
This is the speed of the ram during contact with the
workpiece. The forming speed does not affect accuracy of the reversal position. However, it does affect
ADAPTIVE (See ADAPTIVE bending in AUTOFORM
OPTIONS section). The forming speed can be programmed from a minimum value of one inch per
minute to the maximum available.
◆

Set-up
Mode

Tooling
Library

Page 2

Press ENTER to keep the default of 20 for this
example.

This completes the first step information for page 1
of the RAM DATA screen. However, the step information is not complete until page 2 information is
entered for the step.

6 AUG 89
12:00 PM

A

00.25

00.25

TILT

BOTTOM
DWELL

0.0000

MATERIAL UP
DOWN
CLAMP
STOP STOP

0.0

OFF

Next
Step

End
New
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OFF

OFF

STATUS: Select a function using the softkeys.

Enter 24 inches for this example:
2

Quick
Bend

RAM DATA (2)

SPEED
SPEED
STEP TOOL CHG. DWN CHG. UP

The next highlighted field will be BEND LENGTH.
This is the actual length of the bend in inches. It is
used to calculate a maximum loading factor for the
dies and deflection compensation for the bend. If
the length of the part is not acceptable for the dies
used, the bend will not be allowed. An error message will appear in the STATUS area when the AUTOFORM Control is turned to the RUN MENU and a
"Start Cycle" softkey is pressed.
◆

Run
Mode

The following is a diagram of the second page of
RAM DATA. Again the fields have default values.
PROGRAM:
TEST001

◆
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The TOOL field should be highlighted and should
contain the default value “A”. The first five softkeys
will change as shown above.
Each letter corresponds to a tool set which was previously entered in the JOB DATA MENU. Up to five
different tool sets may be used on one program.
Each step may contain one of five possible tool sets.
◆

Press the “A” softkey or field right softkey to use
the default value for this example:

The next two fields specify the SPEED CHANGE
DOWN and SPEED CHANGE UP points in the ram
stroke. The value entered for the SPEED CHANGE
DOWN is the distance away from the workpiece
where the ram will change its speed from high
approach to the forming speed. The value entered
for SPEED CHANGE UP is the distance above reversal position where the ram changes from a low
return speed to high return speed. A default of 0.25
inch is used for each field.
Note: The low return speed value was selected in
the JOB DATA screen.
◆

Press ENTER twice or field key right twice to
keep both default values for this example:

The highlighted field will now be TILT. This specifies
the position of the left side of the ram in reference
to the right side. Changing the tilt will not affect the
position of the ram at the center of the machine.
Tilt is used to vary the bend angle along the length
of the workpiece. Enter a positive value to make the
left side higher than the right (clockwise tilt), or a
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negative value to make the left side lower than the
right (counterclockwise tilt). Maximum tilt of 1.000”
(25mm) is allowed with default value being zero tilt.
◆

Press ENTER or field key right to use zero tilt for
this example:

BOTTOM DWELL: This field specifies the number
of seconds for the ram to hold at the reversal
position before starting the up stroke while the
operator control (palmbutton or footswitch) is
depressed. Releasing the control will suspend
ram dwell: depressing again continues the
dwell. The dwell could be used to allow the
operator to hold or support the workpiece
before the upper die releases it. A value from 0
to 9.9 seconds is allowed, with the default being
zero. If ADAPTIVE reversal mode option is used,
BOTTOM DWELL is not allowed.
◆

Press ENTER or field key right to keep the
default for this example:

MATERIAL CLAMP: This field can either be set ON
or OFF. When clamp is ON, the control will stop
the ram on the down stroke .010” (.254mm) into
material which clamps the workpiece in the
dies. Once the material is clamped, the operator
must release the palmbuttons or footswitch and
re-activate to continue the bend. This is often
used in conjunction with the backgages so the
gages can be retracted away from the workpiece
before bending. See GAGE DATA MENU for
more information.
If ADAPTIVE reversal mode is selected, MATERIAL CLAMP does not function. See SECTION 6 MACHINE CONTROLS.
The first two softkeys will show the following:
ON

◆

OFF
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◆

Press the “Off” or "Enter" softkey for DOWN
STOP for this example.

This completes the RAM DATA information for the
first step. Use the "Page 1" and "Page 2" softkeys to
view both pages. If other options are furnished on
the machine, such as Programmable Footswitch,
page 3 may require programming. See SECTION 8 –
OPTIONS.
To add additional steps to the program, use the
"Next Step" softkey from either page 1 or 2 of the
RAM DATA MENU. Each time the softkey is pressed
a step will be added on the end of the list. This new
step will be a copy of the previous step.
There are two methods of programming additional
steps. One is to enter all the required steps in the
RAM DATA MENU. This will automatically enter the
same number of steps in the GAGE DATA MENU,
each step having the default values. The other
method is to enter only Step 1 in RAM DATA and
then enter desired values for Step 1 in GAGE DATA.
Return to RAM DATA to enter Step 2. When Step 2
is automatically entered in GAGE DATA, the copied
values (from Step 1) for Step 2 will more likely be
correct than the default values.
◆

Program
Storage

Press the “ON” softkey for this example:

For this example, add a second step to the program by pressing the softkey below:
Next
Step

UP STOP: This field can be ON or OFF only. When
UP STOP is “ON”, the ram will stop .025” (.635
mm) after reversal position. This feature is used
to hold the formed workpiece in the dies, thus
preventing it from dropping rapidly and possibly injuring the operator. With the workpiece
held in the dies, it can be secured manually or
with crane assistance. To restart the ram
motion the palmbuttons or footswitch must be
released and re-activated.
◆

DOWN STOP: This field can be ON or OFF only.
When DOWN STOP is “ON” the ram will automatically stop on the down stroke at the SPEED
CHANGE DOWN position. This is used when
the operator must align material just before
bending or when using the HAND/FOOT combination of control. To restart ram motion the
palmbuttons or footswitch must be released
and re-activated. When using HAND/FOOT
mode, palmbuttons must be released at speed
change position and footswitch activated to
complete the cycle.

Press the “On” softkey for UP STOP for this
example:
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◆

Display page one of the RAM DATA MENU.
There should now be two steps displayed on the
screen:

◆

For this example, modify the values in Step 2 to
the following:
REPEAT = 2
REVERSAL MODE = TONNAGE
VALUE = 50.0
RAM OPENING = 2.0

◆
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Switch to page 2 and modify the values in step
2 to the following:

TOOL = B
DWELL = 1.0
CLAMP = OFF
UP STOP = OFF

The softkeys should now be exactly as shown
below.
Insert
Step

After completing the above changes to the program
the screens should now be exactly as follows:
PROGRAM:
TEST001

STEP REPEAT
1
2

1
2

REVERSAL
MODE
VALUE
Angle
Tonnage

90.0
50.0

BEND
POSITION

BEND
LENGTH

Center
Center

24.0
24.0

RAM
FORMING
OPENING SPEED
1.0
2.0

20.0
20.0

Next
Step

1
2

End
New
Pgm

Gage
Data
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B
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00.25
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Last
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Run
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Storage

BOTTOM
DWELL
0.0
1.0

It is also possible to enter the number of the desired
step. Use the field keys to select the STEP field. The
status line will change to the following.

Page 2
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RAM DATA (2)
TILT

Copy
Steps

Pressing one of the above softkeys will position the
current field to either the first or last step of the
program.

STATUS: Enter new value using keypad.

SPEED
SPEED
STEP TOOL CHG. DWN CHG. UP

Last
Step

EDITING THE RAM DATA

First
Step

PROGRAM:
TEST001

First
Step

To change any item in the RAM DATA MENU, the
field keys can be used to move to any field on the
data area and modify the value in that field. The
status line and softkeys will change for the appropriate field. To quickly index between the first and
last step of a program, use the following softkeys.

6 AUG 89
12:00 PM

RAM DATA (1)

Delete
Step

STATUS: Enter new value using the keypad

MATERIAL UP
DOWN
CLAMP
STOP STOP
ON
OFF

ON
OFF

◆

ON
ON

Simply enter the number of the desired step
and press ENTER:
2

ENTER

The current field position will now change to step
number 2.
The step switching feature is useful for large programs where all steps cannot fit on one screen. The
screen is used as a window to display a fixed number of total steps. By using the up and down field
keys, the window will “scroll”. Steps will appear on
the bottom and roll-off the top of the step list.

STATUS: Select tool type using softkeys.
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This concludes the RAM DATA MENU portion of
entering a NEW program. The next step in specifying an AUTOFORM program is to enter the
GAGE DATA MENU by selecting the "Gage Data"
softkey. Continue with GAGE DATA MENU
described in the next section if entering a new
program.
Before going to the GAGE DATA MENU, the RAM
DATA MENU just entered can be changed by selecting the desired field using the field keys. Additional
steps can also be added. However, in order to insert
or delete a program step, the "End New Program"
softkey must be pressed.
◆

Press the following softkey to END the program.
End
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Pgm
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Ram
Data

Gage
Data

Run
Mode

Quick
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End
Tooling
New
Library
Program

Steps may be inserted or deleted anywhere in the
step list.
◆

To insert a step between one and two, first
make Step 1 the current step by pressing the
"First Step" softkey:

◆

Now press the "Insert Step" softkey:
Insert
Step
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The following softkeys will appear which ask the
operator if the step should be inserted BEFORE or
AFTER the current step.
Before
Current
Step

Program
Storage
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Press "After Current Step" softkey and the page
1 and 2 display will now change to the following
screen. Notice that a copy of the current step
has been created between what were originally
steps one and two. There are now three steps in
the program. The inserted step number automatically has the next larger number and all
following numbers will also be increased by one:

◆

PROGRAM:
TEST001

1
2
3

1
1
2

REVERSAL
MODE
VALUE
Angle
Angle
Tonnage

90.0
90.0
50.0

BEND
POSITION

BEND
LENGTH
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Center
Center

STEP REPEAT
1
2
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PROGRAM:
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STATUS: Select a function using the softkeys.
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COPY STEPS
This function allows the user to copy a block of
steps and insert them anywhere in the program. It
is available in either the RAM DATA screen or the
GAGE DATA screen when the user edits the step
number field. For example, if a user has an existing
program to form a channel on one side of a blank
and a new program needs to be generated which
requires channels on two sides of the blank. This
function can be used to copy the original steps (1
and 2) to make the two additional steps required to
form the new part.

STATUS: Select a function using the softkeys..
Insert
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Delete
Step

First
Step
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A softkey, "Copy Steps", is available when the current field is "ON" the step number. The softkeys will
appear as follows:
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STATUS: Enter starting number of copied
steps.

Page 3

The values in this step may be changed using the
field keys as before.
To delete a step, the "Delete Step" softkey is used to
erase the current step from the program.
◆

First
Step

After pressing the "Copy Steps" softkey, the softkeys and the status line will show:

STATUS: Select a function using the softkeys.
Insert
Step

Delete
Step

For this example select the first step of the list
as current by using the field keys to select a
field in the first step ( or press the "First Step"
softkey). Now press the "Delete Step" softkey
and the step will disappear. The following step
numbers will automatically be reduced by one
after the "Delete Step" softkey is pressed. The
screen will return to its original state as shown
in the following. Page 2 (not shown) is similar:
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Only existing step numbers are valid. After the user
enters the beginning step number of the block of
steps to copy, the softkeys and status line show:
STATUS: Enter ending step number of copied
steps.
Abort
Copy
Steps

Left

Right

Gage
Data

Run
Mode

Next
Step

End
New
Pgm

Gage
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Page
2

Only step numbers beginning with the step number
specified as the beginning of the block through the
end of the program are valid. After entering the
ending step number of the block to be copied, the
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user must select the destination of the copied block
of steps. This includes a "target" step number and
whether the copied block of steps should be inserted before or after the "target" step. The softkeys and
status line show:

PROGRAM:
TEST001

STEP GAGE MODE
1
2

6 AUG 89
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GAGE DATA (1)

Standard
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LEFT
FLANGE

RIGHT
FLANGE ANGLE
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STATUS: Select destination for copied steps.
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Note the destination step number cannot be
between the start and end step numbers, i.e. it is
not possible to copy within the block of selected
steps.
If the user selects the "After Step #" or "Before Step
#" softkeys, the "target" step must be entered. The
status line and the softkeys will appear as follows:

STATUS: Select a mode using the softkeys.
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The GAGE MODE field will be highlighted and the
following softkeys will appear.

STATUS: Enter number of step to copy steps
before or after.
Abort
Copy
Steps

Independent

Standard

Independent

Taper

Gage
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Tooling
Library

Program
Storage

GAGE MODE specifies the gaging method used on
the "X" axis (front-to-rear):

Program
Storage

Once all data has been entered correctly by the
user, the step data (Ram Data or Gage Data) will be
updated immediately to show the user's changes.
The control will move all current steps (if any) after
the target step to higher step numbers to allow
room for the new block of steps. The block of steps
will then be copied to the desired position.
An "Abort" softkey will be present during all the
above steps to allow the user to quit the "copy
steps" process.
This concludes the RAM DATA MENU portion of
editing a program. The next step in specifying
an AUTOFORM program is to enter the GAGE
DATA MENU by selecting the "Gage Data" softkey. Continue with the next section.

STANDARD: Only a LEFT FLANGE dimension is
used to position the backgages. The gage bar is
parallel to the bed.
INDEPENDENT: Allows both a LEFT and RIGHT
FLANGE dimension to be used. Both left and
right backgages may be positioned to a different
position. Not available for Standard CNC
Backgage (Single Drive Backgage).
TAPERED: This option provides the capability to
position the gage bar at an angle to the bend
line. The LEFT FLANGE dimension is used for
the flange dimension. An angle is entered to
specify the FLANGE ANGLE. Not available for
Standard and Six-Axis CNC Backgage.
◆

Press the "Standard" softkey to select the STANDARD gage mode:

◆

Use the field control key to move the highlighted field to LEFT FLANGE. Enter a flange dimension for the part. The default value is the maximum gage position. For example, 24" (610mm)
on a machine with 24" (610mm) backgage.

◆

For this example enter a 3” (76.2 mm) flange:

GAGE DATA MENU
The GAGE DATA MENU is selected by pressing the
"Gage Data" softkey from the MAIN MENU or RAM
DATA screens. This menu will appear whether or
not the machine is equipped with a backgage. This
menu is used to enter the step information for
backgages installed on the machine. This menu
operation is very similar to RAM DATA. After the
program is ended, steps may be modified, added,
inserted or deleted. Following is the diagram of the
GAGE DATA screen, page 1. There will be the same
number of steps, with default values, as programmed in the RAM DATA MENU.

3
◆
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ENTER

After pressing ENTER, move the highlighted
field to the GAGE ALLOWANCE. The GAGE
ALLOWANCE is a value which is added to the XAxis Flange Dimension and is then passed to the

backgage as the gage position. If gage allowance
is necessary to obtain proper flange dimension,
enter the desired amount. Gage allowances can
be obtained from your reference tables or calculated. Bend allowance can be entered as a negative (-) value, which moves the backgage toward
the tooling, or as a positive (+) value, which
moves the backgage away from tooling.
The "Transfer" softkey can be used to transfer the
current gage position into the flange dimension
field.
Automatic gage allowance calculations for the
AUTOFORM Press Brake:
Auto
Gage
Allow

No

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

The softkey shown above is provided in the GAGE
DATA MENU when the current field is GAGE
ALLOWANCE. Pressing this softkey will set the gage
allowance for the current step to a value calculated
by the AUTOFORM.
The AUTOFORM can calculate a GAGE
ALLOWANCE based on the material thickness, part
radius, die information and what type of dimension
is being used. This is a theoretical value based on
formulas which will be described below. Typically it
is necessary to bend a part, then measure the
flanges and adjust the GAGE ALLOWANCE value so
the exact flange dimension is achieved.
The following must be maintained if the automatic GAGE ALLOWANCE calculation is to be used
properly.
1.

The formed part must have an inside bend
radius equal to or greater than the material
thickness.

2.

The formed part must have an inside bend
radius equal to the actual entered value for the
bend radius.

3.

The calculation is dependent on the ability to
predict the position of the neutral bending axis
(K-factor) of the material. Any distortion of the
neutral axis (i.e. such occurs when coining or
penetrating the material with the upper die)
will result in error in the GAGE ALLOWANCE
calculation.

The operator has the choice of having the control
use a K-factor or entering a value of their choice
based on past experience with a particular material.
The following will explain the operation of the control and the calculations involved in GAGE
ALLOWANCE. The K-Forming Factor field appears
on the JOB DATA and PART DESIGN MENU.

K-FORMING FACTOR
Use the cursor keys to move to the K-Forming Factor field, when in the JOB DATA screen.
This field is used in the Auto Gage Allowance calculation previously described. The K-Forming Factor specifies what constant is going to be used in
the Gage Allowance equation. The following softkeys will now be shown:
Auto

Fixed

First
Step

Last
Step

Copy
Steps

Job
Data

Run
Mode

Gage
Data
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The "Auto" softkey specifies that the default constants supplied by CINCINNATI will be used. The
"Fixed" softkey specifies the operator will supply a
constant to be used. Selecting "Fixed" will cause the
following prompt to be displayed.
STATUS: Please enter K-Forming Factor for Gage
Allowance.
0.000 MIN: 0.100

MAX: 0.900

Enter the desired value using the keypad and press
ENTER. The value entered will now be displayed in
the K-Forming Factor field.
K-Forming Factor FIXED 0.330

The K-Forming Factor is only used if the operator
used the Automatic Gage Allowance feature.
AUTO GAGE ALLOWANCE
Use the field keys and cursor over to the GAGE
ALLOW field on the GAGE DATA MENU. The "Auto
Gage Allow" softkey will now appear and the operator has the option of either entering their own value
or pressing the softkey to calculate the value automatically.
If the softkey is pressed, the operator will be first
prompted to enter what type of dimension is being
used for the flange (inside, outside or radius). This
is critical because the Gage Allow value changes
dramatically depending on the type of dimension
used.
After entering the dimension type by selecting one
of the three softkey choices the operator will then
be prompted to enter the bend radius of the part.
Note that the default value listed on the prompt line
will be 5/32 times the vee die opening. When air
bending, the bend radius will typically be equal to
this value.
Either use the default bend radius or enter a value
of your choice and press ENTER. The Gage
Allowance value will now be calculated and inserted into the current program step.
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CAD MENU
When using the CAD MENU on the AUTOFORM to
automatically generate part programs, the GAGE
ALLOW value is calculated automatically when a
program is generated.
The operator enters the Part Bend Radius on the
PART DESIGN MENU as well as each flange dimension type. The K-Factor field is also included on the
PART DESIGN MENU to allow the option of entering the desired K-factor by the operator.

➛

➛

➛

➛

BA

➛

NEUTRAL AXIS

One formula used is the equation to calculate the
Bend Allowance (BA) or arc length of the bend.

This formula has been proven over the years to provide the best approximation of the length of the arc.
However, it is dependent on how well the location of
the neutral axis can be predicted. Currently we are
using the following factors for the K value.
K-FORMING FACTOR CONSTANT

After pressing "Auto Gage Allow" softkey the softkeys will change as follows. The PART DESIGN
MENU will display these softkeys when the current
field is "FLANGE DIM".
Inside

Outside

Radius

Run
Mode

Vertex

Set-up
Mode

Tooling
Library

Program
Storage

Select the type of dimensioning used for the Flange
Dimension. Note the diagrams shown below which
indicate the proper way of defining the flange.
Shown below is a diagram of a single 90° bend indicating three methods of specifying a flange dimension (Outside or Vertex, Inside, Radius). For the
case of a 90° angle all of the dimensions can be converted by the following formulas.

The K used in the equation is dependent on the
selection made in Job Data for the K-Forming Factor. If the AUTO selection is made, K will be as follows using the step values shown:

➛

t

K = 0.40 for 14 Ga. or thicker
0.33 for thinner than 14 Ga.
0.50 when Bend Radius (r) is greater than
or equal to 3 times (t)

t = Material Thickness
r = Bend Radius
ang = included Angle

➛

ang

If the FIXED selection is made in Job Data, K will
be equal to the value entered by the operator.
r

The definition of K-factor is the location of the neutral bending axis of the material. If the K-factor is
0.500, the neutral axis is located at the center of
the material. A typical value will be in the range
0.30 - 0.50. However, the operator may enter a
value in the range of 0.10 - 0.90.

➛

➛

➛

r➛

➛

➛
➛

The Bend Allowance formula has been found to
provide a good approximation. However, it is dependent on the location of the neutral bending axis.
The ability to change this factor has been included
to allow the operator to approximate this value
more accurately if they are knowledgeable about
their material.

Quick
Bend

➛

t = Material Thickness
r = Inside Bend Radius
ANG = Bend Angle
K = % location of neutral axis of material =
Neutral Axis / t
BA is the arc length of the bend.

t

FIGURE 7-11 – Neutral bending axis of material

BA = [ (K x t) + r) ] x [ 2∏ x (180 - ANG) / 360 ]
where:

➛

➛

EXPLANATION OF FORMULAS USED

Radius
Inside

Outside / Vertex

➛
➛
➛

FIGURE 7-12 – Three methods of specifying a flange
Note: For 90° angles Outside and Vertex dimensions are
equal.
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Using the equations above the final Gage Allowance
is calculated as shown below.
GA (Outside) = 1/2 BA - ( r + t )
GA (Inside) = 1/2 BA - r
GA (Radius) = 1/2 BA

It is important when specifying the type of dimension that it matches those indicated in the above
drawing. When the included angle is greater than
90° the dimensions shown above become much
harder to specify as shown in Figure 7-14 for an
obtuse angle.
t

➛

Typically when and Outside or Vertex dimension
has been specified, the GA value will be negative.
When a Radius dimension has been specified, the
GA will be positive. For an Inside dimension, it can
be either positive or negative.
It is important when specifying the type of dimension that it matches those indicated in the above
drawing. The above formulas apply only to angles
equal to 90°. Shown in Figure 7-13 is a diagram of
an acute angle where different formulas apply.

➛

r

➛
➛x ➛
➛y➛
➛
➛

Radius Dimension = Inside Dimension - r
Radius Dimension = Outside Dimension - ( r + t )
Radius Dimension = Vertex Dimension - TAN
( ( 180 - ANG )/2 ) * ( r + t )
Using the equations above, the final Gage
Allowance is calculated as shown:
GA (Outside) = 1/2 BA - ( r + t )
GA (Vertex) = 1/2 BA - TAN ( ( 180 - ANG )/2 ) *
(r+t)
GA (Inside) = 1/2 BA - r
GA (Radius) = 1/2 BA

Radius

Inside
Outside / Vertex

➛

➛
➛

FIGURE 7-14 – Obtuse angle
Note that the dimensions labeled "x" and "y" are
measured from the radius to the theoretical intersection point of the two flanges and is no longer
equal to the bend radius. Thus, the required formulas are shown below for angles greater than 90°.

➛

The Gage Position, to achieve the desired flange, is
found by adding half of the BA value to the Radius
Dimension. Therefore, the following formulas define
the Gage Allowance (GA) value shown in the GAGE
DATA MENU on the AUTOFORM for the dimension
types.

➛

t

GA (Outside) = 1/2 BA [TAN ( (180 - ang )/2 ) * ( r + t )]
GA (Inside) = 1/2 BA [TAN ( ( 180 - ang )/2 ) * r]
GA (Radius) = 1/2 BA

➛

r

➛

➛
➛

r➛

➛

Radius Dimension = Inside Dimension - r
Radius Dimension = Outside Dimension - ( r + t )

Radius
Inside

➛

Outside
Vertex

Once flange type has been selected using softkeys,
a prompt is displayed to enter desired bend radius
or use the default 5/32" x vee die opening. Press
ENTER to keep the default or enter desired radius.
After completing this prompt, the Gage Allowance
field will be calculated.

➛
➛
➛
➛

➛

FIGURE 7-13 – Acute angle with different formulas
Typically when an Outside or Vertex dimension has
been specified, the GA value will be negative. When
a Radius dimension has been specified, the GA will
be positive. For an Inside dimension, it can be
either positive or negative.

It is important that all of the values used in the
equation (including tool specification and definition) are programmed before the "Auto Gage Allow"
softkey is pressed, otherwise erroneous values
could be calculated. Error message will be displayed if you attempt to use AUTO GAGE
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ALLOWANCE with *UNMEASURED TOOLING*. The
bend allowance can be re-calculated at any time or
adjusted by entering a value using the keypad.
◆

For this example enter a gage allowance of -.06”
(-1.5mm):
NO
–

.

0

6

ENTER

etrated the workpiece .010” (.254mm). The backgage will then move to the programmed RETRACT
DISTANCE. The OPERATOR STATION or
FOOTSWITCH must be reactivated to continue the
bend. If ADAPTIVE reversal mode is selected,
RETRACT will still function, although the ram will
not stop at the CLAMP position.
◆

If no GAGE ALLOWANCE is necessary, press the
ENTER key which will advance to the next field.
The RETRACT DISTANCE field will now be highlighted.

The default value for RETRACT DISTANCE is
0.0”. For this example, enter a RETRACT DISTANCE of 2.5” (63.5mm):
2

.

5

ENTER

RETRACT DISTANCE is the amount the backgage
will move backwards (away from the part and dies)
after ram reaches the clamp point during the down
stroke. The clamp point is the ram position where
the upper die nose has penetrated the workpiece
.010” (.254mm).

The next field, PAUSE TIME, will now be highlighted. If the next step position is forward, PAUSE
TIME is the amount of time (in seconds) the backgage will delay before moving forward. The pause
timer starts after the ram returns to the top of the
stroke. The maximum PAUSE TIME is 9.9 seconds.
The default value for PAUSE TIME is 0.1 seconds.

This gage retract feature is used to provide clearance during the bend between the workpiece and
the gage surface when the part has a reverse flange.
See Figure 7-15. The feature is also used to provide
additional clear space between the dies and the
gage when it is necessary to rotate the workpiece
while it is supported on lower die. GAGE PAUSE
TIME (see following description) may be used to
hold the gage in the retracted position for this type
of part positioning operation.

If the next programmed step is forward, the backgage will move to the retracted position when the
ram reaches the clamp point. If a gage pause time
is programmed, the gage will not move forward
until the ram has returned to the top of the stroke
and the PAUSE TIME has elapsed. If the gage pause
time is programmed to zero, the gage will move forward to the next step programmed position when
the ram reaches the bottom of the stroke.
If the next programmed step is backward, the
PAUSE TIME has no effect on gage movement. The
gage will move backward to the retracted distance
or the next step programmed position, whichever is
further from the dies, when the ram reaches the
clamp point. When the ram reaches the top of the
stroke, it will pause until the PAUSE TIME has
elapsed.
◆

Enter the following for a 1 second pause time:
1

ENTER

After completing the above changes to the program
the display should appear as follows.
FIGURE 7-15 – Clamp and Retract
For some parts it may be desirable to stop the ram
motion while the gage is retracting. RETRACT can
be used for this sequence in conjunction with the
CLAMP function (see RAM DATA). When the CLAMP
function is ON the ram will automatically stop on
the down stroke when the upper die nose has pen-
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PROGRAM:
TEST001

STEP GAGE MODE
1
2

Standard
Standard

6 AUG 89
12:00 PM

GAGE DATA (1)
LEFT
FLANGE

RIGHT
FLANGE ANGLE

3.000
24.000

GAGE
ALLOW

RETRACT PAUSE
DIST
TIME

-0.060
0.000

2.5
0.0

1.0
0.1

1.0

1.0

STATUS: Enter new value using keypad.
Next
Step

End
New
Pgm

Job
Data

Page 2

3.0
4.0

Select page 2 of the GAGE DATA MENU by
pressing the "Page 2" softkey. For an AUTOFORM with a standard backgage, the screen
should appear as follows.

◆

PROGRAM:
TEST001

STEP
1
2

◆

Press ENTER to keep the default of zero:

This completes the GAGE DATA information for the
first step of this example.

6 AUG 89
12:00 PM

GAGE DATA (2)

FIGURE 7-16 – Standard gage finger

FINGER
OFFSET
0.000
0.000

◆

Press the "Page 1" softkey to switch back to the
page 1 display:

◆

Position the field to GAGE MODE for step 2
using field keys:

The following GAGE MODE softkeys will again
appear.
Standard

Independent

Taper

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

STATUS: Enter new value using keypad.
Next
Step

End
New
Pgm

Job
Data

Select the INDEPENDENT GAGE MODE by pressing the softkey.

Page 1

The FINGER OFFSET field will be highlighted. This
value is used to offset the gage finger positions from
the normal programmed positions to correct for finger lengths which are longer or shorter than standard. A positive (+) value will offset the fingers away
from dies and a negative (-) value will offset toward
the dies.

The INDEPENDENT GAGE mode permits individual
positioning of each gage arm. The difference in gage
arm positions may be used for minor compensations to blanks with out-of-parallel sides. This mode
does not apply to the Standard CNC Backgage.
For INDEPENDENT GAGE mode, both a right and
left flange dimension must be entered for the step.

The standard gage finger length is 3” (76mm). See
Figure 7-16. If a longer finger is used, then a positive offset should be entered which is equal to the
additional finger length. The default value for finger
offset is zero.

◆

For example, if a 6” (152mm) long finger is used,
then a +3.000 (76mm) offset should be entered. If a
2” (51mm) long finger is used, a -1.000" (-25mm)
offset should be entered.

◆

Enter the following for the LEFT FLANGE
dimension:
3
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.

2

5

ENTER

Enter the following for the RIGHT FLANGE
dimension:
3

.

3

0

ENTER

For the remaining field entries in Step 2 of the program, keep the default values. The screen should
appear as follows:
PROGRAM:
TEST001

STEP GAGE MODE
1
2

LEFT
FLANGE

Standard
Independent

3.000
3.250

The current field position will now change to
step number 2.

6 AUG 89
12:00 PM

GAGE DATA (1)
RIGHT
FLANGE ANGLE

GAGE
ALLOW

3.300

-0.060
0.000

The step switching feature is useful for large programs where not all of the steps can fit on one
screen. The screen is used as a window to display a
fixed number of the total steps. By using the up
and down field keys, the window will scroll. Steps
will appear on the bottom and rolled off the top of
the step list.

RETRACT PAUSE
DIST
TIME
2.5
0.0

ENTER

2

1.0
0.1

Steps may be inserted or deleted anywhere in the
step list.
STATUS: Enter new value using keypad.

To insert a step between one and two, first make
Step 1 the current step by pressing the "First
Step" softkey. Now press "Insert Step" softkey:

◆
Next
Step

End
New
Pgm

Job
Data

Page 2

This concludes the GAGE DATA MENU portion of
entering a new program. It also concludes stepwise information required to run the program.
◆

END the program by pressing the following softkey:
End
After
New
Current
Program Step

Top of
Die

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Insert
Step

Delete
Step

First
Step
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Copy
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Job
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Abort
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Quick
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Set-up
Mode

Tooling
Library

Program
Storage

The following softkeys will appear which ask the
operator if the step should be inserted BEFORE or
AFTER the current step.

Program
Storage

Before
Current
Step

The softkeys should now be exactly as shown
below.
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Insert
Step
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Tooling
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Storage

Press "After Current Step" softkey and page 1
display will now change to the following. Notice
that a copy of the current step has been created between what were originally steps 1 and 2.
There are now three steps in the program:

◆

Page 2

EDITING THE GAGE DATA
PROGRAM:
TEST001

To change any item in the GAGE DATA MENU, the
field keys can be used to move to any field on the
data area and modify the value in that field. The
status line and softkeys will change for the appropriate field. To quickly index between the first and
last step of a program, use the following softkeys.
First
Step

Last
Step

First
Step

Last
Step

Run
Mode

Next
Step

End
New
Pgm

Gage
Data

STEP GAGE MODE
1
2
3

It is also possible to proceed to a particular step
number by entering that number. Use the field keys
to select the STEP field. The status line will change
to the following with the default being Step 1.

◆

LEFT
FLANGE

RIGHT
GAGE
FLANGE ANGLE ALLOW

3.000
3.000
3.250

3.300

Standard
Standard
Independent

-0.060
-0.060
0.000

RETRACT PAUSE
DIST
TIME
2.5
2.5
0.0

1.0
1.0
0.1

Page
2

Pressing one of the above softkeys will position the
current field to either the first or last step of the
program.

STATUS: Enter new value using the keypad

6 AUG 89
12:00 PM

GAGE DATA (1)

1

Simply type the desired step number and press
ENTER:

STATUS: Enter new value using keypad.
Insert
Step

Delete
Step

First
Step

Last
Step

Copy
Steps

Ram
Data

Run
Mode

Job
Data

Page 2

The values in this step may be changed using the
field keys as before.
To delete a step, the "Delete Step" softkey is used to
erase the current step from the program.
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For this example select the first step of the list
as current by using field keys to select a field in
the first step (or press the "First Step" softkey).
Now press the "Delete Step" softkey and the
step will disappear. The following step numbers
will automatically be reduced by one after the
"Delete Step" softkey is pressed. The screen will
return to its original state as shown below:

◆

PROGRAM:
TEST001

STEP GAGE MODE
1
2

6 AUG 89
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Only step numbers beginning with the step number
specified as the beginning of the block through the
end of the program are valid. After entering the
ending step number of the block to be copied, the
user must select the destination of the copied block
of steps. This includes a "target" step number and
whether the copied block of steps should be inserted before or after the "target" step. The softkeys and
status line show:

1.0
0.1

STATUS: Select destination for copied steps.
After
Current
Step

Before
Current
Step

After
Step #

Before
Step #

Abort
Copy
Steps

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Note the destination step number cannot be
between the start and end step numbers. It is not
possible to copy within the block of selected steps.
STATUS: Enter new value using keypad.
Insert
Step

Delete
Step

First
Step

Last
Step

Copy
Steps

Ram
Data

Run
Mode

Job
Data

If the user selects the "After Step #" or "Before Step
#" softkeys, the "target" step must be entered. The
status line and the softkeys will appear as follows:

Page 2

STATUS: Enter number of step to copy steps
before or after.

COPY STEPS
This function allows the user to copy a block of
steps and insert them anywhere in the program. It
is available in either the RAM DATA screen or the
GAGE DATA screen when the user edits the step
number field. For example, a user has an existing
program to form a channel on one side of a blank
and a new program needs to be generated which
requires channels on two sides of the blank. This
function can be used to copy the original steps (1
and 2) to make the two additional steps required to
form the new part.

Once all data has been entered correctly by the
user, the step data (Ram Data or Gage Data) will be
updated immediately to show the user's changes.
The control will move all current steps (if any) after
the target step to higher step numbers to allow
room for the new block of steps. The block of steps
will then be copied to the desired position.

A softkey, "Copy Steps", is available when the current field is the step number. The softkeys will
appear as follows:

An "Abort" softkey will be present during all the
above steps to allow the user to quit the "copy
steps" process.
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After pressing the "Copy Steps" softkey, the softkeys and the status line will show:
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This concludes the GAGE DATA MENU portion of
editing a program. Information on the Backgage
may be found in SECTION 8 - OPTIONS.

PROGRAM STORAGE MENU

STATUS: Enter starting number of copied
steps.
Abort
Copy
Steps

Abort
Copy
Steps

Page
2

Only existing step numbers are valid. After the user
enters the beginning step number of the block of
steps to copy, the softkeys and status line show:

The PROGRAM STORAGE MENU is selected by
pressing the "Program Storage" softkey from the
MAIN MENU. This menu is used to save and recall
programs from and to the internal memory. Programs which are no longer needed may be deleted
from internal memory in the PROGRAM STORAGE
MENU. Following is a diagram of the screen.

STATUS: Enter ending step number of copied
steps.
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PROGRAM:
TEST001
VOLUME: INTERNAL
PATH:
BYTES REMAINING: 96k
SEQ PROGRAM NAME
1
2

.
TEST001

Press the "Store Program" softkey to store the
TEST001 program currently in memory:

◆

30APRIL91
12:00 AM

PROGRAM STORAGE

The screen should now appear as follows:
DATE

SEQ

PROGRAM NAME

DATE
PROGRAM:
TEST001

29APRIL91 11:59
28APRIL91 10:59

30APRIL91
12:00 AM

PROGRAM STORAGE

VOLUME: INTERNAL
PATH:
BYTES REMAINING: 96k
SEQ PROGRAM NAME
1
2

.
TEST001

DATE

SEQ

PROGRAM NAME

DATE

29APRIL91 11:59
28APRIL91 10:59

Use up and down field keys for more directory entries.

STATUS: Select a function using the softkeys.
Load
Store
Delete
Recover
Program Program Program File

Change
Volume

Run
Mode

Job
Date
Use up and down field keys for more directory entries.

STATUS: Select a function using the softkeys.

The top line indicates the storage volume is internal
memory and bytes remaining in memory for future
storage. Note that the storage space is shared by the
tooling library, program storage and optional Adaptive file storage. The PROGRAM STORAGE MENU
lists two columns of program names. Each column
may contain 15 program names. Each program is
identified by a sequence number on the left side of
the column. Sequence numbers are a shorthand
method of referring to programs without typing the
full program name. Sequence numbers begin at 1
and count up as additional programs are stored.
The current program in active memory is displayed
in the upper left corner of the menu area as usual.
When a program is stored, all the values currently
in the JOB DATA, RAM DATA and GAGE DATA
MENUs are saved under the program name. If an
angle correction has been made in the RUN MODE,
it will be stored also with the program. Refer to RUN
MODE for information on angle correction.
If there are more programs stored in memory than
can be displayed on the PROGRAM STORAGE
screen, the up and down field keys may be used to
“scroll” through the programs not shown.
The three softkeys below are used to load, store and
delete programs from memory.
Load
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Delete
Gage
Program Program Program Data

Run
Mode

Next
Step

End
New
Pgm

Gage
Data

Load
Store
Delete
Recover
Program Program Program File

Change
Volume

Run
Mode

Job
Date

Each program name in PROGRAM STORAGE is
unique. There cannot be more than one program
with the same name in storage. If the "Store Program" softkey is pressed again after the program is
already stored, the original copy in storage will be
OVERWRITTEN. It is important to remember that
when a program is recalled from storage and modified, it should be saved in PROGRAM STORAGE
using a different program name unless the original
copy is no longer needed. Refer to the JOB DATA
MENU on changing the current program name.
The "Load Program" softkey will replace the current
program in active memory with the program from
storage. After pressing the "Load Program" softkey
the following softkey will appear:
Load
By
Name

No

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Pressing the above softkey allows the operator to
choose the program to load by the actual program
name. If the "Name" softkey is not pressed, the status line will show the following:
STATUS: Enter sequence number of file to be
loaded.

Page
2

When the "Store Program" softkey is pressed it will
save the current program in active memory to the
storage area. The program name will then appear in
the list. Programs are stored first by numerical values, then by alphabetical values. The first character of the program name is used to start the order
of listing, followed by the second, third and so on.
Numbers always take precedence over letters in the
order of listing.

Simply enter the number of the program to be
loaded and press ENTER.
If the "Name" softkey is pressed, the status line will
change to the following:
STATUS: Enter program name to be loaded.

Simply enter the program name exactly as it
appears in the storage list and press ENTER.
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The program will be loaded into active memory and
the program name in the menu area of the screen
will show the current program which has just been
loaded.
The "Delete Program" softkey will remove a program
from the internal storage memory. It does not affect
the current program in active memory. To delete a
program from storage, press the "Delete Program"
softkey and then enter the complete program name
or sequence number to be deleted.
The "Recover File" softkey is provided to allow deleted files to be restored to PROGRAM STORAGE. The
"RECOVER FILE" is only there until power is
turned OFF.
The "Run Mode" softkey is provided to quickly
change to the RUN MODE screen once a program
has been loaded into active memory.
"Copy Storage Units" softkey is used with the
optional DATA CARTRIDGE unit. See SECTION 8 OPTIONS for information.

RUNNING THE MACHINE
There are two menus on the AUTOFORM Control
which allow the ram to be cycled. RUN MODE
MENU is used to run a program which has been
entered or loaded from PROGRAM STORAGE.
QUICK BEND MENU allows the ram to be cycled
without entering a program or tool set. It is used for
simple, one step parts and ram reversal is by position or tonnage only.

Displayed on the screen are summary data for the
first step of the program. The first line shows the
current step number and the number of steps in
the program. It also shows the number of repeats
for the step and the current repeat count. The next
line shows the reversal mode and value. For ANGLE
reversal mode the value is the desired angle in
degrees. The desired angle is the included angle,
that is, the angle measured between the legs of the
bend. See RAM DATA MENU for more information
on reversal mode.
Flange dimension shows the value entered in the
GAGE DATA MENU. If both a LEFT and RIGHT
flange are entered for the step they are shown separated by a slash (/). The next line shows the BEND
LENGTH and BEND POSITION.
PREVIOUS LOAD
This highlighted area in left center of the RUN
MODE screen shows the peak tonnage which was
exerted on the last stroke. The PREVIOUS LOAD
value is cleared when a cycle mode softkey is
pressed or when a new stroke is initiated.
PART COUNTER AND BATCH SET
The highlighted area in the right center of the RUN
MODE screen shows the current values of the
PART COUNTER and BATCH SET. The PART
COUNTER is increased by one each time all of the
steps in a program have been run. The BATCH SET
is the total number of complete parts to be made.
See the MANAGEMENT DATA MENU for more
information.

RUN MODE MENU
RUN MODE MENU is selected by pressing the "Run
Mode" softkey from the MAIN MENU. Below is a diagram of the RUN MODE screen showing TEST001
program, which will be used as an example.
PROGRAM:
TEST001

6 AUG 89
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RUN MODE

STEP 1 of 2
REV. MODE
FLANGE DIM.
BEND LENGTH

REPEAT
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Angle
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40.0
ACTUAL ANGLE
90.0
RAM OPENING
1.0
TOOL SET
A
TILT
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UP STOP
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DOWN STOP
OFF
DWELL
0.0

1 of 1

FORMING SPEED
20.0
GAGE MODE
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RETRACT DISTANCE
2.50
CLAMP
ON
PAUSE TIME
1.0
0.000
FINGER OFFSET

0000
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Start
Auto
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Next
Step
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Step

First
Step

Last
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Simulate

The "Manage Data" softkey is provided on the RUN
MODE screen to quickly switch to the MANAGEMENT DATA MENU for setting PART and BATCH
COUNTERS.
ANGLE CORRECTION

Left

Right

Edit

Manage
Data

R
Z
F

STATUS: Select function using the softkeys.
Start
Single
Step

The bottom portion of the RUN MODE screen shows
the remaining summary data entered in the RAM
and GAGE DATA MENUs. The right bottom side of
the screen shows programmed values for optional
gage data “R”, "Z" and FRONT gages.

The ACTUAL ANGLE field is used with ANGLE and
ADAPTIVE reversal modes. After a bend is completed, measure the actual included angle and enter it
in the ACTUAL ANGLE field. The first time that a
bend is made in a new program using angle mode
it will normally be under-bent (included angle too
large). The AUTOFORM Control will make a correction to the ram reversal position each time the
ACTUAL ANGLE field is modified.
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IMPORTANT: If a stored program is called into
active memory and then changed, it must be
stored again to save the changes.

When the user selects the "Edit All Steps" softkey,
the status line and softkeys will look like:
STATUS: Select a function using the softkeys.

LISTING AND EDITING PROGRAM STEPS
The RUN MODE screen shows all important data
for a single step of the program. If there is more
than one step, the softkeys below can be used to
display the data for other steps.
Next
Step

Prev
Step

Next
Step

Prev
Step

First
Step

Last
Step

Run
Mode

Gage
Data

Edit

Outside

Radius

Vertex

Quick
Bend

Set-up
Mode

Edit

Program
Storage

The softkeys will now change to the following:
Next
Step

◆

Prev
Step

End
Edit

Gage
Data

Run
Mode

Next
Step

Prev
Step

End
Edit

Edit
All
Steps

Use the field keys to position the highlighted
field to the desired field to edit. Enter the new
value and press ENTER:

To edit a value in another step, use the "Next Step"
or "Prev Step" softkeys. The current field will stay
highlighted and the data for the next or previous
step will be displayed.
EDIT ALL STEPS
This function allows a user to edit a particular field
in program data in the RUN MODE screen. The
change is applied to the same field (i.e. angle correction, reversal mode flange dimension) for all program steps.
The "Edit All Steps" softkey will appear whenever
the "Edit" softkey is pressed in the RUN MODE
screen.
The Run Mode edit softkeys will now look like:
End
New
Pgm

After
Current
Step

Top of
Die

Gage
Data

Run
Mode

Next
Step

Prev
Step

End
Edit

First
Step

Last
Step

Copy
Steps

Next
Step

Prev
Step

Abort
Edit
All

Abort

STATUS: Enter new value using the keypad.

Press the "Edit" softkey to change a field on the
RUN MODE screen:
Run
Mode

Enter
Incr.
Change

If the user selects "Enter New Value", the status line
prompts:

Page 2

Data can be edited on the RUN MODE screen without switching to the RAM or GAGE DATA MENUs.
◆

Enter
New
Value

Edit
All
Steps

Using the field up and down keys, move to the
desired field to edit. Press the "Edit All Steps" softkey. Next select the type of change to make,
whether it is a new value for all steps or an incremental change to make to all steps, and the
amount of the desired change. Also, an abort softkey is available to the user to cancel this function
so no changes are made to the program.

If the user chooses "Enter Incr. Change", then the
status line reads:
STATUS: Enter incremental change using the
keypad.

All program steps will be changed to the new user
specified data. If the change is a new value for all
steps, then the new value will be inserted into the
selected steps. If the change is incremental, then
the increment will be added to the selected steps.
The increment can be a positive or negative value.
The display is now updated to reflect the changes
made to the program by the user and the softkey
labels are changed back to the labels displayed
before this function was invoked.
◆

Press the "End Edit" softkey to return to the
normal "Run Mode" softkeys:

TRANSFER SOFTKEY
If the reversal mode is POSITION or ABSOLUTE, it
is possible to enter the current ram position for the
reversal position value. Using the field keys, move
to the reversal VALUE field. A softkey will appear at
the far left labeled “Transfer”. Pressing this softkey
will change the value to the current ram position.
Transfer

Last
Step

Right

Gage
Data

Run
Mode

Next
Step

End
New
Pgm

Gage
Data

Page
2

Gage positions may be transferred into the program
in the same manner. The current Flange Dimension
and “R” position may be transferred into their value
fields. Whenever editing each of these fields, the
"Transfer" softkey will appear. Pressing it will enter
the current gage position into the field being edited.
CYCLE MODE SOFTKEYS
The two softkeys below will signal the AUTOFORM
Control to allow a machine cycle(s).

7-40

Start
Single
Step

Start
Auto
Seq.

After
Step #

Before
Step #

Abort
Copy
Steps

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

The "Start Single Step" softkey will instruct the
control to allow one ram cycle using the current
step information shown on the RUN MODE
screen. The softkey must be pressed prior to each
ram stroke. If the step contains more than one
repeat, only one ram stroke is made. BATCH
COUNT and PARTS COUNTER are not affected. To
cycle the machine through all steps of the program, use the "Next Step" softkey to advance to
the next step and press the "Start Single Step"
softkey to allow a ram stroke. After the ram stroke
is completed, repeat this sequence to advance
through the remaining steps.
The "Start Auto Seq" softkey will instruct the control to allow a cycle for the current step information
shown on the RUN MODE. Once the step is completed the control will automatically sequence to
the next step in the program. This will continue
until either the operator stops the sequence using
the "Cycle Stop" softkey or the BATCH COUNTER
reaches zero, at which time the Status line will
show BATCH COMPLETE. The BATCH COUNTER
is decreased by one each time the last step of the
program is completed.

MODE SELECT
SET-UP

SINGLE
STROKE

SINGLE
STROKE

FOOTSWITCH ONLY - ON DOWN STROKE, RELEASING FOOTSWITCH TO
CENTER POSITION STOPS RAM. RELEASING TO UP POSITION MAKES RAM
GO BACK UP TO TOP OF STROKE. AFTER PASSING BOTTOM OF STROKE
RAM AUTOMATICALLY RETURNS TO TOP OF STROKE AND STOPS.

OFF

PALMBUTTONS OR FOOTSWITCH - CONTROLS RAM ON DOWN
AND UP STROKE. AUTOMATIC STOP AT TOP OF STROKE.
AUTO. RETURN - PALMBUTTONS OR FOOTSWITCH CONTROLS RAM ON DOWN
STROKE. AFTER PASSING BOTTOM OF STROKE RAM AUTOMATICALLY
RETURNS TO TOP OF STROKE AND STOPS.

◆

Depress MAIN DRIVE - START pushbutton on
AUTOFORM Control Station. Hold until motor
starts.
MAIN DRIVE
ON

START

◆

Turn “ON” either OPERATOR STATION or
FOOTSWITCH selector on MACHINE CONTROLS station.
MACHINE CONTROLS
OPERATOR
STATION LEFT
OFF
ON

Before running a program, observe the following:

OPERATOR
STATION RIGHT
OFF ON

FOOTSWITCH
LEFT
ON
OFF

FOOTSWITCH
RIGHT
ON
OFF

List each program step one-by-one using the
"Next", "Prev", "First" and "Last" softkeys to
ensure all information is correct. If changes are
required either use the "Edit" softkey and
change the appropriate fields or select the JOB,
RAM, or GAGE DATA MENU to correct the program. The PROGRAM/LOCK selector switch
must be in the “PROGRAM” position to change
the program.

Now press the desired cycle softkey, either "Start
Single Step" or "Start Auto Seq". The status line will
change to indicate the cycle is now active and
whether the FOOTSWITCH, PALMBUTTONS or
both are being used.

◆

Select the correct step number to begin the
cycle.

The softkeys will now be erased and the extreme
right softkey will change as shown.

◆

Turn OPERATOR CONTROL selector (on AUTOFORM Control Station ) to “ON” position.

◆

Cycle
Stop

After
Current
Step

Cycle Active!!!
Palmbuttons

Ram
Data

Gage
Data

Run
Mode

Single Stroke -

Quick
Bend

Set-up
Mode

Tooling
Library

Cycle
Stop

The "Cycle Stop" softkey will cancel the active cycle
and return to the RUN MODE softkeys. In AUTO
SEQUENCE cycle mode, the "Cycle Stop" softkey
must be pressed to cancel the cycle and return to
RUN MODE softkeys. Using SINGLE STEP cycle
mode, the softkeys will return after completion of
the step.

OPERATOR
CONTROL
OFF

STATUS:

ON

Note: Pressing the "Cycle Stop" softkey does not stop the
MAIN DRIVE.
◆

Turn MODE SELECT switch to SINGLE
STROKE and select the appropriate operation
mode (Palmbuttons or Footswitch, Footswitch
only, or Auto Return).

Immediately after pressing a "Cycle Start" softkey,
the backgage will move to the displayed flange
dimension. The ram may now be cycled using the
active control station (Palmbuttons or Footswitch).
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MAKING CORRECTIONS
Before starting production, it is recommended that
the ram be cycled through the entire program without bending material. This is to ensure all controls,
gage motions and ram motions are set and functioning properly.

POSITION REVERSAL: If the bottom reversal position does not give desired results, press the
"Edit" softkey and select the value field of
REVERSAL MODE using the field keys. Type
the corrected position value and press ENTER.
Press the "End Edit" softkey to return to normal
RUN MODE softkeys.
TONNAGE REVERSAL: If the tonnage does not give
desired results, press the "Edit" softkey and
select the value field of REVERSAL MODE using
the field keys. Enter the corrected tonnage value
and press ENTER. Press the "End Edit" softkey
to return to normal RUN MODE softkeys.

! ! DANGER ! !
BEFORE CYCLING OR MAKING BENDS, MAKE
SURE THAT ALL SAFETY DEVICES ARE BEING
USED AND ARE OPERATING PROPERLY. EVALUATE EACH JOB FOR PROPER SAFEGUARDING.
SEE ANSI B11.3 - SAFETY REQUIREMENTS FOR
THE CONSTRUCTION, CARE AND USE OF POWER
PRESS BRAKES.

Test bends for each step in a new program must be
made to check the accuracy of the bend and flange
length. SINGLE STEP cycle mode is recommended
to make test bends. Measure test bend on the workpiece and adjust as follows:
ANGLE REVERSAL: Measure included angle of
test bend with protractor gage. See Figure 7-17.
If the bend angle is not within the desired tolerance, press "Edit" softkey. The ACTUAL ANGLE
field will be highlighted. Enter the measured
included angle of the workpiece in degrees and
press ENTER. Press the "End Edit" softkey to
return to normal RUN MODE softkeys.

ABSOLUTE REVERSAL: If the bottom reversal
position does not give desired results, press the
"Edit" softkey and select the value field of
REVERSAL MODE using the field keys. Type
the corrected position value and press ENTER.
Press the "End Edit" softkey to return to normal
RUN MODE softkeys.
FLANGE DIMENSION/BEND ALLOWANCE: If the
flange length of the part does not give the
desired results, press the "Edit" softkey and
select the FLANGE DIMENSION or BEND
ALLOWANCE field using the field keys. Enter
the corrected value and press ENTER. Press the
"End Edit" softkey to return to normal RUN
MODE softkeys.
Make corrections for each step of the program
using the above procedure. You may wish to use
the Calculator mode.
To obtain the desired bend angle from one end of
the bend to the other, it may be necessary to tilt the
ram to compensate for variations in the dies or
material. Some jobs may require shimming under
dies to correct for machine deflection or die wear.
After changing the tilt value or shimming under the
die it may be necessary to make ANGLE or POSITION corrections to the program steps.
When an acceptable part has been made, the program may be stored so repeat jobs can be set-up
again in minimum time. See the PROGRAM STORAGE MENU for information.
SIMULATE CYCLE MODE

FIGURE 7-17 – Measuring included angle of test
bend with protractor gage
ADAPTIVE REVERSAL (Optional): See SECTION 8
- OPTIONS.

The RUN MODE MENU has a special softkey called
"Simulate". This activates a mode which does not
allow the machine to be cycled. When the softkey is
pressed, the RUN MODE screen will be erased and
the SIMULATE screen will appear.
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The SIMULATE screen shows absolute position values for the ram and gages for the current step. It
also shows calculated maximum loading for the tool
set and angle correction (adjustment) being used.
Data on the SIMULATE screen cannot be changed.
PROGRAM:
TEST001

6 AUG 89
12:00 PM

SIMULATE

Step Number
Top Stop Position
Speed Change Down
Top of Material
Reversal Position
Penetration Depth
Speed Change Up

10.0000
11.0000
10.3800
10.1300
9.6300
-0.5000
10.3800

Maximum Loading
Angle Adjustment
X-left
X-right

PREVIOUS LOAD
40.0

PART CT.
BATCH SET

80.0
0.00
3.000
3.000

TOP STOP: Actual position the ram returns to upon
completion of the stroke. Note: TOP STOP position must be greater than or equal to SPEED
CHANGE position.

SPEED CHANGE: Actual position where the ram
changes from high approach speed to FORMING SPEED. Note: SPEED CHANGE position
must be greater than REVERSAL POSITION and
equal to or less than the TOP STOP position.
REVERSAL POSITION: Actual position where the
ram reverses when using POSITION reversal
mode. Note: REVERSAL POSITION must be less
than SPEED CHANGE position.

0000
0005

REVERSAL MODE: Method used to reverse ram,
either POSITION or TONNAGE.
STATUS: Select a function using the softkeys.
Next
Step

Previous
Step

First
Step

Last
Step

REVERSAL TONS: Maximum tonnage value which
is allowed for the stroke.

Run
Mode

Press the "Run Mode" softkey to return to the RUN
MODE screen. The various "Step" softkeys can be
used to view the simulation data for any of the
steps in the current program.

QUICK BEND MENU
The QUICK BEND MENU is selected by pressing the
"Quick Bend" menu softkey from the MAIN MENU.
Below is a diagram of the QUICK BEND screen.
PROGRAM:
TEST001

6 AUG 89
12:00 PM

QUICK BEND

TOP STOP
SPEED CH
REV. POS

17.00
13.00
10.3800
RAM LOCATION
PREVIOUS LOAD

REV. MODE
REV. TONS
FORM SPEED

X 12.000
R
7.500
Z -20.500
F 10.000

0.0000
0.0
OFF
OFF

UP STOP: When UP STOP is “ON” the ram will stop
slightly after reversal position. This feature is
used to hold the formed workpiece in the dies,
thus preventing it from dropping rapidly. To
restart the ram motion the palmbuttons or
footswitch must be released and re-activated.

RIGHT
12.000
7.500
18.375
10.000

STATUS: Enter new value using keypads.
Cycle
Start

Transfer

Gage
Retract

Move
Copy
Gage(s) Current
Step

TILT: Position of the left side of the ram in reference to the right side. Changing the tilt will not
affect the position of the ram at the center of the
machine. Tilt is used to vary the bend angle
along the length of the workpiece. A positive
number will make the left side higher than the
right (clockwise tilt). A negative number will
make the left side lower than the right (counterclockwise tilt). Maximum tilt is 1.000”
(25mm) with the default value being zero tilt.
DWELL: The number of seconds for the ram to
hold the reversal position before starting the up
stroke. A value from 0 to 9.9 seconds is allowed,
with the default being zero.

Position
125.0
10.0

17.0000
40.0
LEFT

TILT
DWELL
UP STOP
DOWN STOP

FORMING SPEED: Speed of ram in inches/minute
(mm/second) to form the workpiece.

Copy
Last
Stroke

Displayed on the screen are the current settings for
QUICK BEND MENU. The field keys can be used to
select any field on the screen and then enter a value
using the keypad. The following is a description of
each field on the QUICK BEND screen. Note that
TOP STOP, SPEED CHANGE, REVERSAL POSITION
and RAM LOCATION are measured from the bed top
to the ram nose.

DOWN STOP: When DOWN STOP is “ON” the ram
will stop on the down stroke at the SPEED
CHANGE position. This is used when the operator must align the material just before bending
or when using the HAND/FOOT combination of
control. To restart ram motion, the palmbuttons or footswitch must be released and re-activated. When using HAND/FOOT mode, palmbuttons must be released after stopping at the
speed change position and footswitch activated
to complete the cycle.
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The highlighted area at the center of the QUICK
BEND screen shows the actual current RAM POSITION and the peak tonnage that was reached on
the last bend. The previous load tonnage is cleared
when the "Cycle Start" softkey is pressed or a new
down stroke is initiated.
Note when using the field select keys to move
around the QUICK BEND screen, the first and second softkeys will change on the UP STOP and
DOWN STOP fields to the following.
ON

OFF

First
Step

Last
Step

Copy
Steps

Job
Data

Run
Mode

Gage
Data

MODE screen will be converted to absolute dimensions and copied into the QUICK BEND screen.
The gages will not automatically move when a new
value is entered or when the "Cycle Start" softkey is
pressed. If gage motion is desired, the "Move
Gage(s)" softkey must be pressed. The softkeys
shown below will be displayed. A particular gage
will be commanded to move when its corresponding
softkey is pressed.
X-AXIS
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When the REVERSAL MODE field is selected, the
first two softkeys will change to the following.

R-AXIS

Z-AXIS

F-AXIS

All
Axes

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

The "Gage Retract" softkey will cause the X-Axis
gage to move to it's maximum position.
COPY LAST STROKE

Position

Tonnage
Radius

Vertex

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

In these cases, select the desired softkey to update
the field and then select the next field to edit using
the field keys.
The "Transfer" softkey can be used to transfer the
actual ram position into one of the following fields:
TOP STOP, SPEED CHANGE or REVERSAL POSITION. When the current field is one of the listed
fields, pressing the "Transfer" softkey will transfer
the current ram position into that field.
Note: If the ram is not calibrated when the "Transfer" softkey is pressed, an error message ("Ram not Calibrated") will be displayed and no transfer of position will be made.

When this softkey is pressed in the QUICK BEND
screen, values for the last completed stroke in Run
Mode will be transferred into the Quick Bend fields.
Pressing "Cycle Start" will then allow a bend to use
the reversal position from the last completed stroke
of the program. Note that the REV Mode field is limited to POSITION or TONNAGE. However, if an Adaptive or Angle REV Mode is used in the current program step in Run Mode, the Actual Position will be
transferred and REV Mode will be set to POSITION.
Note:

One stroke must be made in the RUN mode for
COPY LAST STROKE to work.

COPY CURRENT STEP

The "Gage Retract" softkey will move all installed
backgages to the maximum rear positions.

"Copy Current Step" copies values for the ram
stroke from the current step in the Run Mode Program. This function does not require the ram to
have made a stroke, like "Copy Last Stroke".

Note: If the MAIN DRIVE motor is off, the "Gage Retract"
softkey will not function.

GUARD MUTE POINT

GAGE MOVEMENT
Inputs: The operator enters a value for any gage
position by using the cursor keys to highlight the
particular field (see the QUICK BEND screen). Only
the axes that are installed and enabled in the configuration will be displayed. Disabling an axis in the
JOB DATA screen will not prevent moving that axis
in the QUICK BEND screen. The "Transfer" softkey
will transfer the current gage position into the highlighted field (except for the front gage fields). The
"Copy Current Step" and "Copy Last Stroke" softkeys will copy the gage positions as well as the ram
positions.
All gage dimensions are absolute dimensions. If the
"Copy Current Step" or "Copy Last Stroke" softkey
is pressed, the relative dimensions in the RUN

With an optional presence sensing device installed,
GUARD MUTE POINT in QUICK BEND occurs only
at the speed change position because there is no
tooling or material thickness information in QUICK
BEND. Set speed change .25” (6.35mm) above top
of material.
CYCLE START SOFTKEY
The "Cycle Start" softkey will instruct the control to
use the data entered in the QUICK BEND MENU to
allow ram cycling.
The following describes how the ram will reverse:
If REVERSAL MODE is set to POSITION, the ram
will try to achieve this reversal position. If, however, the tonnage reaches the REVERSAL TONNAGE
value, it will reverse immediately.
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If REVERSAL MODE is set to TONNAGE, the ram
will continue moving down until the tonnage value
is reached. However, if the ram reaches the REVERSAL POSITION value first, it will reverse before tonnage is achieved.
To summarize, when POSITION REVERSAL is used,
be sure that tonnage value is adequate so as to not
reverse early and when TONNAGE REVERSAL is
used, be sure that position is set low enough to
keep from reversing early.
Before pressing the "Cycle Start" softkey to
allow a ram stroke, observe the following:
◆

◆

Verify entered values for proper tonnage and
position. The PROGRAM/LOCK selector must be
in “PROGRAM” position to change the program.
Turn OPERATOR CONTROL selector (on AUTOFORM Control station) to “ON” position.

MACHINE CONTROLS
OPERATOR
STATION LEFT
OFF
ON

OPERATOR
STATION RIGHT
OFF ON

FOOTSWITCH
LEFT
ON
OFF

FOOTSWITCH
RIGHT
ON
OFF

Now press the "Cycle Start" softkey. The status line
will change to indicate the cycle is now active.
STATUS: Cycle Active!!

The softkeys will now be erased and the extreme
right softkey will change as shown.
Cycle
Stop

After
Current
Step

Top of
Die

Gage
Data

Run
Mode

Next
Step

Prev
Step

End
Edit

Cycle
Stop

The "Cycle Stop" softkey will cancel the cycle and
return to the QUICK BEND softkeys.
Note: Pressing the "Cycle Stop" softkey does not stop the
MAIN DRIVE.

The ram may now be cycled using the active control
station (Palmbuttons or Footswitch).

OPERATOR
CONTROL
ON

OFF

! ! DANGER ! !

◆

Turn MODE SELECT switch to “SINGLE
STROKE” and select the appropriate operation
mode (Footswitch only, Palmbuttons or
Footswitch, or Auto Return).
MODE SELECT
SET-UP
OFF

SINGLE
STROKE

SINGLE
STROKE

FOOTSWITCH ONLY - ON DOWN STROKE, RELEASING FOOTSWITCH TO
CENTER POSITION STOPS RAM. RELEASING TO UP POSITION MAKES RAM
GO BACK UP TO TOP OF STROKE. AFTER PASSING BOTTOM OF STROKE
RAM AUTOMATICALLY RETURNS TO TOP OF STROKE AND STOPS.
PALMBUTTONS OR FOOTSWITCH - CONTROLS RAM ON DOWN
AND UP STROKE. AUTOMATIC STOP AT TOP OF STROKE.

BEFORE CYCLING RAM OR MAKING BENDS,
MAKE SURE ALL SAFETY DEVICES ARE BEING
USED AND ARE OPERATING PROPERLY. EVALUATE EACH JOB FOR PROPER SAFEGUARDING. SEE ANSI STANDARD B11.3 - SAFETY
REQUIREMENTS FOR THE CONSTRUCTION,
CARE AND USE OF POWER PRESS BRAKES.

If an error message appears when the "Cycle Start"
softkey is pressed, then an incorrect value has
probably been entered in one of the QUICK BEND
fields. Check all values and correct.
This concludes RUNNING THE MACHINE section.

AUTO. RETURN - PALMBUTTONS OR FOOTSWITCH CONTROLS RAM ON DOWN
STROKE. AFTER PASSING BOTTOM OF STROKE RAM AUTOMATICALLY
RETURNS TO TOP OF STROKE AND STOPS.

MANAGEMENT DATA MENU
◆

Depress MAIN DRIVE - START pushbutton on
AUTOFORM Control station. Hold until the
motors start.

PROGRAM:
TEST001

6 AUG 89
12:00 PM

MANAGEMENT DATA
1271
231
100
48
449 hours
60
minutes

TOTAL MACHINE STROKES
PARTS COUNTER
BATCH COUNT SET
BATCH COUNT ACTUAL
TOTAL POWER ON TIME
POWER CONSERVATION TIME

MAIN DRIVE
ON

SAMPLE SIZE
100
PARTS PER MINUTE
1
AVERAGE PARTS PER MINUTE
1.1
CYCLE TIME PER PART
0.50 minutes
AVERAGE CYCLE TIME PER PART
0.53
TOTAL CYCLE TIME
69.3
MAIN DRIVE ON TIME
225 hours
Maintenance Required – View Messages

START

SERVICE ACCESS - denied

STATUS: Select a function using the softkeys.

◆

Turn
“ON”
OPERATOR
STATION
or
FOOTSWITCH on MACHINE CONTROL station.
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Set
Parts
Count

Set
Batch
Count

Set
Power
Consv

Service
Code

Set
Stroke
Count

Set
Hours
On

View
Maint.
Msgs

Run
Mode

This menu is used for statistical information on
parts and the machine.The MANAGEMENT DATA
MENU is selected by pressing the "Manage Data"
softkey from either MAIN MENU Page 2 or from
the RUN MODE screen. The previous screen is an
example of a MANAGEMENT DATA screen.
The first field on the MANAGEMENT DATA screen
is TOTAL MACHINE STROKES. This is a continuous counter which is incremented every time the
ram is cycled. The operator is not allowed to
change this value. If it is required, a Service Representative from CINCINNATI INCORPORATED
may adjust this value.
The next field is PARTS COUNTER, which may be
changed by the operator. PARTS COUNTER is
increased each time a program has been cycled
through and returns to Step 1, Repeat 1 with AUTO
SEQUENCE cycle in the RUN MODE screen. The
operator may reset this value by using the field control keys to highlight the parts counter field. (The
PROGRAM/LOCK selector must be in the “PROGRAM” position.)
Enter the new value and press ENTER key.
BATCH COUNT SET is a counter which can be
changed by the operator. This sets the total number
of complete parts to be made when using the AUTO
SEQUENCE cycle mode in the RUN MODE screen.

Notice that BATCH COUNT ACTUAL was also
changed to the entered value. Once an AUTO
SEQUENCE is started, the BATCH COUNT ACTUAL
will count down as each part is completed.
TOTAL POWER ON TIME is a field which shows the
number of hours the AUTOFORM Control (main
disconnect) has been powered-on. It cannot be
changed by the operator. Only a CINCINNATI
INCORPORATED Service Representative may alter
this value.
POWER CONSERVATION TIME is a field which
specifies how many minutes the main drive will
stay on if the machine is not cycled. If the CONSERVATION TIME is set at 30 minutes, the MAIN
DRIVE motor will turn off after 30 minutes of cycle
inactivity. To set POWER CONSERVATION TIME,
use the field control keys to highlight the Power
Conservation Time field. Enter the new value and
press ENTER key.
TIMING OF PRESS UTILIZATION
The MANAGEMENT DATA screen also displays
Parts Per Minute, Cycle Time Per Part, Total Cycle
Time and Main Drive On Time. Parts Per Minute
can be used to measure process efficiency and
Cycle Time Per Part can be used to measure
machine performance.
PROGRAM:
TEST001

BATCH COUNT ACTUAL is a counter which shows
the number of complete parts remaining to be made
from the BATCH COUNT SET. It is decreased by one
each time an AUTO SEQUENCE is completed in RUN
MODE. Once the BATCH COUNT ACTUAL reaches 0,
AUTO SEQUENCE will stop and a status message
will appear indicating the batch is complete.

BATCH COUNT SET

100

BATCH COUNT ACTUAL
5

0

48

1271
231
50
50
449 hours
60
minutes

TOTAL MACHINE STROKES
PARTS COUNTER
BATCH COUNT SET
BATCH COUNT ACTUAL
TOTAL POWER ON TIME
POWER CONSERVATION TIME

SAMPLE SIZE
100
PARTS PER MINUTE
1
AVERAGE PARTS PER MINUTE
1.1
CYCLE TIME PER PART
0.50 minutes
AVERAGE CYCLE TIME PER PART
0.53
TOTAL CYCLE TIME
69.3
MAIN DRIVE ON TIME
225 hours
Maintenance Required – View Messages

If the operator sets BATCH COUNT SET to 0, the
batch feature is not used in the AUTO SEQUENCE
cycle mode. Note that using SINGLE STEP cycle
mode does not affect the PARTS COUNTER or
BATCH COUNT ACTUAL. See RUN MODE screen
for more information on BATCH and PART COUNT.
To change the BATCH COUNT SET field, use the
field control key to highlight the batch count set
field. In the following example the values shown are
now displayed:

6 AUG 89
12:00 PM

MANAGEMENT DATA

SERVICE ACCESS - denied

STATUS: Select a function using the softkeys.
Set
Parts
Count

Set
Batch
Count

Set
Power
Consv

Service
Code

Set
Stroke
Count

Set
Hours
On

View
Maint.
Msgs

Run
Mode

The control monitors the Main Drive, cycle time and
ram motion. The control will keep track of the following items:
Sample Size of parts to be used to calculate
average times - To select the sample size, use the
field control keys to highlight the sample size field
and enter the desired value.

ENTER

BATCH COUNT SET

50

BATCH COUNT ACTUAL

50

Parts Per Minute - Based on the total time elapsed
between the start of the first step and the end of
the last step of a program, including the operator
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handling time, the time per part will be measured. This time will then be inverted and displayed as a Parts Per Minute value.
Average Parts Per Minute - Same as above, averaged over the customer selected sample size.
Cycle Time Per Part - The time the ram is in
motion between the start of the first step and the
end of the last step in a program will be measured.
Average Cycle Time Per Part - Same as above,
averaged over the customer selected sample size.
Total Cycle Time - A running total of the Cycle
Time per Part will be kept. This time can only be
modified by a CINCINNATI INCORPORATED Service Representative.
Main Drive On Time - The amount of time the
Main Drive is ON will be kept. This time can only
be modified by a CINCINNATI INCORPORATED
Service Representative.
PLANNED MAINTENANCE MESSAGES
The MAINTENANCE MESSAGES screen is used to
display messages when it is time to perform
planned maintenance tasks. It is shown under the
MANAGEMENT DATA screen.
Softkeys in the MAINTENANCE MESSAGES screen
are used to acknowledge the completion of a maintenance item. The interval for each maintenance
item and the time of day to report any pending
maintenance can be edited. Six user-programmable
tasks may be entered and given their own intervals.

When it is time for a planned maintenance task to
be performed, a message describing that task is
displayed on the MAINTENANCE MESSAGES
screen. It will remain there until it is acknowledged
by selecting the proper softkey on that screen.
When a maintenance task is pending, a general
warning message is displayed on the status line of
the CRT. This message will be removed when the
user presses any key, but will return each time the
machine is powered on. The message will also
appear at 24 hour intervals, if the machine has not
been powered off in that time. The time of day that
this message appears is programmable. This message will continue to appear until all planned maintenance is acknowledged to be completed. This
message can be prevented from appearing by setting the Time of Day Report Maintenance to 0:00.
When maintenance is pending, a message will also
appear at the bottom of the MANAGEMENT DATA
screen to prompt the operator to view the MAINTENANCE MESSAGES screen. This message will also
be disabled if the status line message is prevented
from appearing.
When a softkey is selected to acknowledge the completion of a maintenance item, the time and date
will be saved. The next time that item comes due,
the time and date will be displayed on the screen as
"Last Service".
PROGRAM:
TEST001

1 Lubricate Cylinder Head Clevis Pins
Last Service: NOV 15 91 13:00

The planned maintenance items that are monitored
per calendar day are:
✦
✦
✦
✦
✦
✦
✦
✦
✦
✦

Check machine for loose fasteners - 1 day
Wipe machine clean - 30 days
Lubricate cylinder head clevis pins - 30 days
Clean and flush ram guides with oil- 30 days
Check reservoir for water - 30 days
Lubricate Autocrown pins (if present - 30 days
Check machine levelness - 90 days
Check ram guide clearance - 90 days
Adjust swivel end-guide bearings - 90 days
Drain, clean and refill hydraulic reservoir 365 days

✦
✦

2 Check Hydraulic Oil Level
Last Service: NOV 30 91 16:00
3 Lubricate Gage Ball Screws
Last Service: NOV 24 91 16:10

STATUS: Select a function using the softkeys.
Item 1
Done

The planned maintenance items that are monitored
per hours of main drive "on" time are:
✦

6 AUG 89
12:00 PM

Maintenance Msgs

Air Filter / Breather - replace every 2000 hours.
Replace filter in air-cooled heat exchanger 1200 hours.
Clean, lubricate, adjust gages (200 hours) See
SECTION 9 for more details.

Item 2
Done

Item 3
Done

Set
Stroke
Count

Set
Hours
On

Edit
Times

Manage
Data

Messages describing pending planned maintenance
will be displayed on the MAINTENANCE MESSAGES
screen, which is accessed by the "View Maint. Msgs"
softkey on the MANAGEMENT DATA screen. Softkeys on the MAINTENANCE MESSAGES screen will
be used to acknowledge the completion of each item.
If more than seven tasks are pending, the additional tasks will appear on another layer of softkeys.
The operator can edit the Maintenance Time Inter-
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vals and the Time of Day to Report Maintenance on
page two of the MAINTENANCE MESSAGES screen,
accessed by the "Edit Times" softkey. Field select
keys can be used to highlight the time interval to be
changed and then the new value can be entered.
The "Change Report Time" softkey must be used to
change the time of day to report that maintenance
is required (if necessary).
PROGRAM:
TEST001

Maintenance Time Intervals

The second user-changeable field is UNITS. The
AUTOFORM has the built-in capacity to display values in either ENGLISH or METRIC units. By pressing the "Change Units" softkey, values will change
to METRIC from ENGLISH. To emphasize the unit
change, METRIC values are shown in yellow text,
while ENGLISH values are shown in green text. Programs written in one unit type may be converted to
the other by pressing the "Change Units" softkey.

6 AUG 89
12:00 PM

Maint Msgs – Pg 2
M

Cylinder Head Clevis Pins
Ram Guides
Autocrown
Hydraulic Oil

30 days
30
30
1

Air Filter/Breather
Gage Ball Screws
Gage Guides and Screws
Gage Grease Carriage Vee Track

2000 Main Drive On hours
200
600
200

Time of Day to Report Maintenance

When the "Change Date" softkey is pressed the
screen will change to show fields for month, day,
year, hours and minutes. Use the field keys to
select each field and enter the desired values using
the keypad.

08:00

STATUS: Select a function using the softkeys.
Change Item 2
Report Done
Time

Item 3
Done

Set
Stroke
Count

Set
Hours
On

View
Maint
Msgs

The first user-changeable field is LANGUAGE. The
AUTOFORM has the option of being able to display
text on the CRT screen in several languages. By
pressing the "Change Language" softkey, text will
change from ENGLISH to another language which
is optionally installed. To change back to ENGLISH
language, press the softkey again.

Manage
Data

A softkey is also provided on the right side of the
screen to return to the RUN MODE screen.

MACHINE CONFIGURATION MENU
This menu contains information about the size of
the machine and various options installed. This
data is set at the factory and cannot be changed by
the customer. There are up to eight fields on the
screen which the customer may change. The
MACHINE CONFIGURATION MENU is selected by
pressing the "Machine Config" softkey from MAIN
MENU, page 2. Shown below is a typical page 1 of
the MACHINE CONFIGURATION MENU.

The third user-changeable field is Fractional
Angles, which toggles between minutes or tenths of
degrees. If fractional degrees are in tenths of a
degree, angle entry will use the standard decimal
point. If fractional degrees are in minutes, the user
can enter the whole degrees and then press the
decimal point which will cause the degree symbol (°)
to be displayed. Two additional digits may be
entered for the number of minutes.
Page 1 of the Configuration data shows the current
setting of how the fractional degrees are entered.
When entering or displaying degrees in the "minutes" mode the decimal will be replaced by the
degree symbol (°).
Example: 90°30' would be equal to 90.5.

PROGRAM:
TEST001

6 AUG 89
12:00 PM

CONFIGURATION (1)

* LANGUAGE
* UNITS
* FRACTIONAL ANGLES
* FILLER BLOCK HEIGHT
MAX FORMING SPEED
BED CROWN DIMENSIONS
X-axis max
X-axis min
R-axis max
R-axis min
ZL-axis max
ZL-axis min
ZR-axis max
ZR-axis min
FRONT max
FRONT min
* X-AXIS ENABLE
* FRONT-AXIS ENABLE

English
English
Tenths

0.010

INCHES, INCHES/MIN., TONS
MAX RAM UP SPEED
MAX RAM DOWN SPEED
MAX STROKE LENGTH
CLOSED HEIGHT
TONNAGE CAPACITY
NOMINAL LENGTH
GAGE BAR INSTALLED
Maximum Hor. bar skew
Maximum Vert. bar skew
Left-right pivot dim
Bar-pivot dimension
Z left-right minimum
* R-AXIS ENABLE
* Z-AXIS ENABLE

The remaining user-changeable fields are for gage
enable/disable. Depending on the backgage
installed the following fields may appear:

SERVICE ACCESS DENIED
STATUS: Select function using the softkeys.
Change
Date

Change Change
Language Units

Service
Code

Tonnage Change
Cal
Fract.
Angles

The fourth user-changeable field is FILLER BLOCK
HEIGHT. This specifies the height of the current
filler block installed in the machine. If the filler
block is changed after the initial factory setting, the
new height dimension must be entered. This
dimension must be measured accurately to plus
or minus .002” (.05mm). To change the filler block
height dimension, press the "Edit" softkey. Enter
the new value and press ENTER key.

Edit

Config
Page 2

X-AXIS ENABLE
R-AXIS ENABLE
Z-AXIS ENABLE
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If a frontgage is installed, the following will appear:
FRONT AXIS ENABLE
Each of these fields can be 1 = ON or 0 = OFF. If a
gage is OFF, the control will not attempt to move it
if a programmed value has been entered.

The softkey labeled "Linear Comp" displays the following screen. This can be used to make minor position corrections to the backgage ballscrew. The customer cannot alter any information on this screen.

Page 2 of the MACHINE CONFIGURATION MENU
can be obtained by pressing the "Config Page 2"
softkey. Additional machine constants which the
customer cannot change are shown. Also shown
are the memory kit serial numbers and release
dates. If upgrades are installed, the serial number
and release date will be shown on this page. Shown
below is a typical page 2 screen.

PROGRAM:
TEST001

LINEAR COMPENSATION

AXIS

UNCOMPENSATED MOVES . . . OFF

X left

CORRECTION POINTS
PROG. POS.
ERROR
1
2
3
4
5
6
7
8
9
10

0.1000
3.0000
7.5000
13.0000
17.0000
24.0000

+0.0000
+0.0000
–0.0000
–0.0000
+0.0000
+0.0000

6 AUG 89
12:00 PM

50
30
10

-10
-30
-50

10

20

30

40

50

SERVICE ACCESS DENIED
PROGRAM:
TEST001
ENCODER
RAM
X
R
Z
FRONT

6 AUG 89
12:00 PM

CONFIGURATION (2)
PULSES/INCH
10,000.00
1,000.00
2000 OR 1778.00
200.000
1,000.000

TRANSDUCER COEF. LH
TRANSDUCER COEF. RH
OVERALL DIE SURFACE

Select
Axis

Deflection Coefficients
-39.02635
A1
0.09487
A2
0.00091
A3
-8.79308
A4
Master Memory Kit #
Slave Memory Kit #
Boot Rom Version Wed, Jul 29, 1992 2:48:07 PM
FPGA version Mon Jul 20 16:21:16 1992

Save
Config
Changes Page 1

Uncompensated
moves

Config
Page 2

DIAGNOSTICS
A series of diagnostics are provided to help troubleshoot or set-up the control. All diagnostics are
accessed through the DIAGNOSTICS MENU. Press
the "Diagnostics" softkey on page 2 of the MAIN
MENU to display the DIAGNOSTICS MENU. A brief
description of each diagnostic follows.

SERVICE ACCESS DENIED
STATUS: Select function using the softkeys.
Config
Page 1

Linear
Comp

Config
Page 3
Editing: MAIN
SET-UP: Test1

Configuration Data Page 3 shows the options
installed in the machine. The Configuration Data
Page 3 is accessible using the softkey on Configuration Data Page 2.

01 Sept 92
01:30 PM

DIAGNOSTICS
MEMORY
DISPLAY CONTROLLER
INPUT / OUTPUT
FILE SYSTEM
SYSTEM ERRORS

A sample of the Configuration Page 3 is shown
below.

STROKE DIAGNOSTICS
FAULT HISTORY
LOAD/UPDATE APPLICATION

PROGRAM:
TEST001

6 AUG 89
12:00 PM

CONFIGURATION (3)

TERMINAL MODE
STATUS:

Software Options Installed:
Heavy-Duty Backgage
Taper Backgage Capability
Frontgage
Part Orientation Guide
Autoform Graphics
Adaptive Forming
Light Guard Interface
Standard Autocrown
Programmable Footswitch
Programmable Outputs

Memory Display

Input /
Output

File
System

System
Errors

Stroke
Diagnostics

Fault
History

Load/
Update
Applic

Terminal
Mode

MEMORY DIAGNOSTICS
CPU RAM test - Tests the random access memory
on the CPU 030 board and displays a pass/fail
indication.

STATUS: Select a function using the softkeys.
Config
Page 1

Linear
Comp

Config
Page 1

CRC (Cyclic Redundancy Check) TEST - Performs
a CRC test on the AUTOFORM Control's internal software. CRCs that do not match the
stored CRC will be displayed in red.
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MMU TEST - Verifies that RAM pages, write protected by the Memory Management Unit, cannot be written to by the CPU.

DISPLAY CONTROLLER TESTS
SELF TEST - This softkey brings up another menu
of tests:
VRAM test - Tests the video RAM.
ROM test - Performs a checksum test on the
EPROMs.
RAM test - Tests the CPU RAM.

I/O Monitor - This screen allows the operator to
view the status of all machine inputs and outputs which are interfaced to discreet devices
through the I/O controller board(s) in the VME
card cage. If more than one I/O board is
installed, a separate screen is used to display
the status for each board. There will be a softkey at the bottom of the display for each I/O
board present. To monitor a different board's
I/O status, press the corresponding softkey.
The I/O monitor screen contains two tables,
one with 32 inputs and one with 32 outputs.
The tables display the current state of each I/O,
as seen by the software, and also help identify
the I/O circuits by listing the corresponding
LED and screw terminal numbers on the input
and output driver boards.

ACRTC test - Tests the drawing processor IC.
Cable test - displays four colored sections on
the CRT. Each section is labeled to indicate the
color. If the displayed color does not match the
label, then the CRT cable is not connected
properly. If the green cable is not connected,
nothing will be displayed as the composite sync
signals are carried on the green video cable.

The large numbers which form the top and left
table margins are LED numbers. Adding a
number from the left margin to one from the top
gives a value equal to one of the numbers
silkscreened next to the LED's on the driver
boards. The smaller numbers in the center of
the table correspond to the numbers on the
screw terminal strip to which the I/O wires are
connected. The terminal numbers are backlit
according to the current state of the associated
I/O circuit as follows.

Crosshatch test - Used to align the CRT.
Dots test - Used to align the CRT.
Color bars - Used to tune colors on the CRT.

INPUT / OUTPUT TESTS
Serial Port Test - This diagnostic allows each RS232/422 port to be functionally tested.
–5
9–
8–

BACKGROUND
COLOR
Inputs:
Green
Black

–4
–3

7–
–2
6–

Outputs:
Green
Black
Red

–1

At the selected port (on CPU 030 board), the
transmit minus and receive minus lines (pins 3
and 4) must be jumpered together and the signal common and receive + lines (pins 5 and 6)
must be jumpered together.
When the test is started, a string of characters
will be sent out the selected port. The selected
port watches for that same string of characters
to return.
If the transmitted string of characters is
received, a successful test is reported. If the
transmitted string of characters is not received,
a failed test is reported.
This RS-232/422 Port Diagnostic allows the
user to select which port to test. It also prompts
the user to jumper pins 3 and 4 together and
pins 5 and 6 together at the selected port. The
test results will appear on the screen.

Yellow

INDICATION

ON (24 volts), no error
OFF (0 volts), no error
ON (0 volts), no error
OFF (24 volts), no error
OFF, error - output should be
OFF, but is actually ON
ON, error - output should be
ON, but is actually OFF

Keypad test - Displays a representation of the keypad/legend plate. Each key and selector switch
on front of the pendant can be tested.
Switch test - Displays a representation of the
keyswitches on the side of the pendant. Each
switch can be tested.
Manual Test of Outputs - The purpose of this diagnostic is to allow CINCINNATI INCORPORATED
Service personnel to turn off all outputs, then
fire only specific outputs for the desired amount
of time. The Service Access code must be
entered correctly to gain access to the OUTPUT
DIAGNOSTIC screen.
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The OUTPUT DIAGNOSTIC screen, under the
DIAGNOSTIC MENU, allows the selection of
which outputs to turn on. Choices include any of
the outputs on the output interface boards (digital), and the left and right servo valves (analog).
The digital outputs may only be programmed ON
or OFF, but the analog outputs may be programmed to turn ON at any percentage from 0 to
100. The control watches for the right palmbutton
station to be pressed. The user may also enter a
maximum tonnage limit which, if exceeded, will
cause the control to cease all ram motion and
turn OFF the selected outputs (as if palmbuttons
were released). An error message is displayed
explaining why the outputs were turned OFF.
The OUTPUT DIAGNOSTIC screens may be edited to select which outputs to turn on. While the
palmbuttons are pressed, those outputs selected
are turned on. The ram tilt limit switches are
monitored while the selected outputs are turned
on, and if either of the switches are tripped, the
outputs are shut off (as if the palmbuttons were
released). An error message is displayed explaining why the outputs were turned off. When exiting the OUTPUT DIAGNOSTIC, all outputs will
return to their previously saved state.
Pressing the palmbuttons will cause the selected
outputs to turn ON. They will stay ON as long as
the palmbuttons are held down. These outputs
may be any of the outputs on the output interface board (digital) and the left and right servo
valves (analog).

Editing: MAIN
SET-UP: Test1
Analog Board

Valve
16
3
4

Edit
Outputs

Edit
Labels

Edit
File
Tonnage System

Edit
Outputs

Edit
Labels

Clear
Outputs

File
System

System
Errors

Output
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Outputs
Ready

Setting
Off
Off
Off
Off
Off
Off
On
On
Off
Off
Off
Off
Off
Off
Off
Off

Analog
Outputs

Diagnostic
Menu

Outputs
Ready

Output
Board

Diagnostic
Menu

File System Repair - This tests the contents of the
96K bytes of file system NOV RAM for valid
information. It will remove any corrupt files and
repair any memory segments that have illegal
characters. This test is performed automatically every time the control powers-up or resets.
Task Stack Check - Tests for Stack overruns
among the many system tasks.

SYSTEM ERRORS
SET-UP #
ABC123

SYSTEM

ERRORS

This diagnostic menu indicates whether any fatal software
errors have occurred. These errors should never occur, but
if they do, they should be reported to CINCINNATI INCORPORATED
Listed below is a count of the number of times each system error
has occured as well as the pertinent data corresponding to the
last occurrence of each system error. If any of the numbers listed
in the column marked 'COUNT' are non-zero, please contact CI
Service Representative.
ERROR TYPE

COUNT

TASK ID

PROGRAM COUNTER

0
0
0
0
0
0

0
0
0
0
0
0

00000000
00000000
00000000
00000000
00000000
00000000

Bus Error
Address Error
Illegal Instruction
Zero Divide
Privilege Violation
Others

01 Sept 88
01:30 PM

Label
Ram Up Lts
Ram Dn Lts
R Op St Off Lt
R Op St On Lt
R Fts St Off Lt
R Fts St On Lt
Op Cntl - 3CR
Main Drv - 1CR
L Op St Off Lt
L Op St On Lt
Pres Sens On Lt
Lt Guard Trans
Pres Sens Off Lt
L Fts St Off Lt
L Fts St On Lt
Oil Cooler

System
Errors

FILE SYSTEM

denied

STATUS: Select function using the softkeys.

Output Board 1
Output Setting
Label
0
Off
R Dump Valve
1
Off
L Dump Valve
2
Off
Pilot Valve
3
Off
L & R Load Sense
4
Off
Clamp Pres
5
Off
Up Unclmp
6
Off
Low Unclmp
7
Off
Autocrown
8
Off
Prog Out 1
9
Off
Prog Out 2
10
Off
Prog Out 3
11
Off
Prog Out 4
12
Off
Prog Out 5
13
Off
Prog Out 6
14
Off
Prog Out 7
15
Off
Prog Out 8
STATUS: Select a function using the softkeys.

Label
Ram Up Lts
Right Servo Valve
Left Servo Valve

STATUS: Select a function using the softkeys.

Service Access:

OUTPUT DIAGNOSTIC

%
Off
20
20

Maximum Tonnage Allowed (%) : 10

In the OUTPUT DIAGNOSTIC MENU, there is a
screen for each output interface board present,
plus a screen for the servo valves. Each output
has a label that may be edited. The digital outputs may be programmed ON or OFF. The analog outputs may be programmed to any percentage between 0 and 100. The screens look like
those shown.
Editing: MAIN
SET-UP: Test1

01 Sept 88
01:30 PM

OUTPUT DIAGNOSTIC

Force
Fault

Addr
Error

Dump
Data
Disk

Dump
Data
Remote

PrivViolatn

ClearFaults

Enter
Service
Code

Diagnostic
Menu

Page
Two

The above screen accounts for any fatal errors that
occur during the course of operating the control.
This screen may be reached by pressing the "System Errors" softkey in the DIAGNOSTIC MENU.
Note: If any of the error counts are non-zero, the
SYSTEM ERRORS screen will appear every
time the control is powered-up until cleared
by a CINCINNATI INCORPORATED Service
Representative.
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In addition to accounting for errors, if the Service
Access code is entered, the screen above will allow
the error counts to be cleared and various types of
errors to be induced for diagnostic purposes.
The "Dump Data" softkeys are used to send system
error data to the RS-232/422 port (remote) or to a
disk. If the RS-232/422 port is selected, the data
that is currently being displayed will be sent out the
Diagnostic RS-232/422 Port. If a disk is selected,
the control will ask for a file name to store the data
under. The data will then be written to the disk.
Data saved to a disk will be stored under the file
name selected. Data to be printed will be sent out
Port 1, the Diagnostics Port.
A floppy disk will be needed to store the data or an
RS-232/422 printer or a terminal, set at 9600
baud, will be needed to print the data.
Pressing the "Page Two" softkey will cause the second page of the SYSTEM ERRORS screen to appear.
This also provides more detailed information about
the state of the operating system and the CPU, as
well as access to the data at any memory location
and the current state of the task stacks.

be displayed. The "Change Base Address" softkey
allows a new starting address (the first line of the
window) to be displayed.
Note: If an odd address is entered, it will be rounded to
the nearest word boundary; an invalid address will
cause a bus error to occur.

The "Display Task Stacks" softkey will cause the
information in the various MTOS stacks to be displayed. The display will scroll to the next stack each
time the softkey is pressed in a "round-robin" sort
of fashion. To scroll up or down one screen of information, use the UP and DOWN field keys.
The main SYSTEM ERRORS screen will re-appear
when the "Page One" softkey is pressed.
If a fatal error occurs, the main drive will shut-off
and the screen will show the type of error, the number of times the error has occurred, the number of
the task that caused the error and the approximate
address in the program where the fault occurred.
SET-UP #
ABC123

SYSTEM

This diagnostic menu indicates whether any fatal software
errors have occurred. These errors should never occur, but
if they do, they should be reported to CINCINNATI INCORPORATED
Listed below is a count of the number of times each system error
has occured as well as the pertinent data corresponding to the
last occurrence of each system error. If any of the numbers listed
in the column marked 'COUNT' are non-zero, please contact CI
Service Representative.

The following screen shows the second page of the
SYSTEM ERRORS screen.

ERROR TYPE
SET-UP #
ABC123
MTOS

SYSTEM
TASK

DATA
M

: 0
: 0
: 0000
: 0
M
MC68010
STACK
FRAME
: 0000
Status Register
: 00000000
Program Counter
: 0000
Vector Offset
: 0000
Special StatusWD
: 00000000
Fault Address
: 0000
Data OUTPUT buffer : 0000
Data INPUT buffer : 0000
Instr. INPUT buffer
: 0
Tstack Overflow
: 00000000
User Stack Pointer

ERRORS

0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
0000000
0000
< use field keys

0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
to scroll up or down >

Display
Task
Stacks

Display
Slave
Data

Dump
Data
Disk

Dump
Data
Remote

ClearFaults

Enter
Service
Code

Diagnostic
Menu

TASK ID

PROGRAM COUNTER

0
0
0
0
0
0

0
0
0
0
0
0

00000000
0E2B4000
00000000
00000000
00000000
00000000

Service Access:

denied

STATUS: A FATAL ERROR HAS OCCURED! Use softkeys to reset or examine
Reset
Control

Examine
Data

STROKE DIAGNOSTICS

STATUS: Select function using the softkeys.
Change
Base
Address

COUNT

Bus Error
Address Error
Illegal Instruction
Zero Divide
Privilege Violation
Others

ADDRESS HEX DATA KEYSTK = 00000000

Fault Type
Code Fault
Exception Vector
Task ID Number

ERRORS

Page
One

On the left side of the screen, information about the
state of MTOS (internal operating system) and the
state of the CPU immediately after a fault will
appear. The information will be replaced each time
a fault occurs. Also, when the "Clear Faults" softkey
is pressed in the SYSTEM ERRORS screen, this
information will reset to zero.
The right side of the screen contains a data window
that allows the contents of any memory location to

When the Stroke Diagnostic is turned ON, the
desired and actual ram positions for each side are
saved and displayed for the last ten steps. The
actual ram positions for each side, along with a
time stamp and the command voltage to each side,
may be saved for up to 1024 points sampled at 3
milliseconds. This data may be dumped out the RS232/422 port.

FAULT HISTORY
The purpose of this diagnostic is to keep track of
the time and date of the last 50 error messages.
The time, date and message for the last 50 errors is
displayed on a screen in the DIAGNOSTIC MENU.
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Press the softkey labeled "Fault History" to view the
messages. The UP and DOWN field keys can be
used to scroll through the list. The HOME key will
always display the first message in the list. Note
that error messages appear in reverse order with
the first message being the newest error which
occurred.
Editing: MAIN
SET-UP: Test1

When the user selects this function, a warning
message will be displayed along with a "Continue"
softkey and "Abort" softkey. The following screen
will be displayed.
SET-UP #
ABC123

L O A D / U P D AT E A P P L I C AT I O N

01 Sept 88
01:30 PM

FA U LT H I S T O R Y

If the "Continue" softkey is pressed, the machine
software may be updated or an application program will
be loaded from the floppy diskette and executed.

1 Right zero pulse error
Dec 14 91 08:30

CAUTION ! The floppy diskette containing the machine
program may be required to restore machine operation
if special application software is being loaded.

2 Right zero pulse error
Dec 14 91 08:20
3 RAM is out of tilt
Dec 14 91 08:08
4 Gage is not calibrated ! ! !
Dec 13 91 15:31
5 RAM is not calibrated ! ! !
Dec 13 91 15:31

STATUS: Make a selection using the softkeys.

< < use field keys to scroll up or down > >

Abort

Continue

STATUS: Select a function using the softkeys.
Edit
Outputs

Edit
Labels

Edit
File
Tonnage System

System
Errors

Outputs
Ready

Output
Board

Diagnostic
Menu

TERMINAL MODE

LOAD/UPDATE APPLICATION
The presence of the floppy disk drive to the AUTOFORM control allows the system software to be
updated via floppy disk. It also presents the capability of loading special purpose software into the
control for special diagnostics, help menus or training aids, or even demonstration software. The control now takes on some of the traits of a computer
system in which the software loaded into memory
defines what the system does. The user will access
this function, called "Load/Update Application",
under the DIAGNOSTIC MENU.
The user must select this function to load software
from a floppy disk. A floppy disk is also required
which contains a valid bootable file. The user, if
running a special application program, will also
need to have access to a floppy disk containing the
AUTOFORM control software which can be
reloaded after the special application program has
been run. Before the floppy disk software is loaded,
the user can input a command to the control to
abort the load sequence.
Once the user has confirmed the software load
sequence, the disk drive is checked to ensure that
a floppy is in place and that it contains a valid boot
file. If all checks are correct, the software will be
loaded and run. If the software is a special application program and it terminates, the control will
begin executing the reset software, which will then
prompt the user for the AUTOFORM software on
floppy disk to reload it.

The purpose of this diagnostic is to simulate the
operation of a Display Terminal using the pendant
CRT and keyboard. Terminal Mode can be used,
with the proper connections, to access a remote
computer or to run diagnostics.
Inputs may come from any of the three RS-232/422
serial ports (1 - 3) on the VMEII CPU card (including the I/O daughter board). All keys pressed on the
pendant will be output on the designated serial port.
The control softkeys will be assigned the characters:
Shift

CNTRL n ESC nn

\

/

*

?

–

comma

double
quote

`

single
quote

!

&

$

etc

%

@

colon

semicolon

#

|

^

~

etc

{

}

[

]

(

)

<

>

etc

=

etc

The “Shift” key will toggle the case between upper
and lower. The control key will cause the next character typed to be a control character. The ESC key
will interpret the next two characters typed as a
HEX value. The rest of the softkeys will be interpreted as the characters assigned to them. The "etc"
softkey is used to change the softkeys to the various special characters as shown above.
The "Main Menu" key will clear the screen and
return to the MAIN MENU.
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Characters processed as described above and any
other characters from the keypad will be passed to
the selected output port. Input from the specified
input port will be output to the selected output
port. Input from the specified input port will also be
output to the Matrox (display controller) card for
display to the user.
When entering the command to start Terminal
Mode, the port and baud rate to use may be selected. It will default to the Gage Port (port 3) and 9600
baud. Once the terminal mode is started, the
screen will clear, a command prompt will be given
and the following softkeys will appear:
Shift

CNTRL n ESC nn

\

/

?

"

'

;

The Main Menu button will clear the screen and
return with just the command prompt.

STATUS AND DIAGNOSTIC LEDs
The following section describes the function of the
LED indicators on the CPU 030, Matrox and Dual
Port CPU boards of the AUTOFORM Control electronics.
CPU 030 LED Functions:
Load LED - Indicates the field programmable gate
arrays are loading information.
Fail LED - Indicates the VME signal SYSFAIL is
asserted.
Halt LED - Indicates the 030 CPU is halted.
Reset LED - Indicates reset is asserted.

STATUS DISPLAY FUNCTIONS
LED STATUS DISPLAY:
The following codes may be displayed when the
machine is turned "on". Error codes will only be
displayed if there is an error.
bnnnn Number of Kbytes of non-volatile SRAM
that tested successfully during self-test.
c

Running EPROM checksum test.

C

Running CRC test.

Cnnn

Cancelled self-test number nnn (test was
de-configured).
Insert system disk #n and push test switch
up.

dn
Ecnn

Exception code. An unexpected exception
has occurred - nn indicates the vector
number. Example: E.c.0.2 indicate a Bus
Error exception has occurred.

Enn

General Error, nn = error number. Example: E.0.9 indicate no disk in drive.

Fnnn

Failed Self-test, nnn = test number. Example: F.1.6.7 indicates the fiber optic loop
test failed on the Dual Port CPU board

L

Loading File from disk.

P

Passed Self-test.

U

Loading Utility File from disk.

Vector Numbers:
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
24
48
49
50
51
52
53
54
55
56

Initial Stack Pointer
Initial Program Counter
Bus Error
Address Error
Illegal Instruction
Zero Divide
CHK,CHK2 Instructions
TRAPcc and TRAPV Instructions
Privilege Violation
Trace
Line 1010 Emulator
Line 1111 Emulator
Unassigned, Reserved
Co-processor Protocol Violation
Format Error
Uninitialized Interrupt
Spurious Interrupt
FPCP Branch or Set on Unordered Condition
FPCP Inexact Result
FPCP Divide by Zero
FPCP Underflow
FPCP Operand Error
FPCP Overflow
FPCP Signaling NAN
FPCP Unassigned, Reserved
MMU Configuration Error

GENERAL ERROR CODES
Note:
E01
E02
E03
E04
E05
E06
E07
E08
E09
E10
E11
E12
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The decimal point will be flashed between
digits as a separator.
Error when sending command to floppy
disk controller
Timed out waiting for FDC to be ready
Improper number of result registers read
Invalid command status from FDC
CRC error when reading disk
No data found when reading disk
Data overrun-up not there in time
File name not found on disk
No disk in drive
Memory map not compatible
CRC error when checking system
Ready changed state (see 8743 data sheet)

E13
E14
E15
E16
E17
E18

End of track error
No address mark
Tried to read deleted data
Desired sector not found
Abnormal command termination
Track zero failed to occur after recalibration

Dual Port CPU
Both Green LEDs on.
Both Red LEDs off.
Note: Either Red LEDs on indicates a Dual Port CPU
problem.

I/O Board

Matrox LED Functions:
1 Red LED - Heartbeat - the LED blinks on and
off to indicate the board is functioning.
2 Red LED - Data Out Register Full - indicates
there is more than one byte of data in the Data
Out Register. The VG640 will cease processing
until this data is read.
3 Red LED - Input Data FIFO Empty - indicates
the Input Data FIFO is empty and the board is
waiting for input. Due to a bug in the VG640
firmware this LED is not always on when the
VG640 is idle.
4 Red LED - Error Register Full - indicates there
is more than one byte of error data in the Data
Out Register. The VG640 will cease processing
until this data is read.
Dual Port CPU LED Functions:
Run - Top Green LED - Indicates reset is not
asserted.
Halt - Top Red LED - Indicates the 010 CPU is
halted.
Pass - Bottom Green LED - Off during Reset.
Turned on by software and indicates the CPU
made it at least through the operating system
init section.
Fail - Bottom Red LED - Complement of the Bottom Green LED. (On during Reset etc.)
NORMAL LED STATUS
CPU 030

Green Run LED on.
SELF-TEST (CPU030 Board)
The self-test procedure will be activated if the USER
switch (top switch on the CPU030 board) is held
down while the RESET switch (bottom) is pressed
up, then released. At the beginning of each test, the
least significant digit of the test number will be
flashed on the seven segment LED. The decimal
point will also be displayed for test numbers in the
ranges of 10-19, 30-39, 50-59, etc. At the first failure, the letter "F" and the failed test number will be
rotated continually on the LED display. The decimal
point will be flashed between digits as a separator.
To resume testing at the next test, the USER switch
may be pressed down momentarily. If all of the tests
complete, without failure, then a "P" will be presented on the LED. If any of the tests fail (and testing is resumed) the LED display will be blanked
when all of the tests have been performed. Pressing
the USER switch up, after the self-tests are finished,
will display all of the tests that were cancelled as
indicated by the letter "C".
Failure of Test 0-6 or 8-13 is usually fatal and will
require replacement of the CPU, Memory Daughter
or I/O Daughter board, or all three boards. Test 7,
voltage check failures, should be verified with a
multi-meter, and if the voltage is within tolerance,
can be ignored. Tests 14-17 deal with other VME
boards in the card cage and provide information for
further action.
In order of execution:

Load LED - Off
Fail LED - Off
Halt LED - Off
Reset LED - Off
Led Status Display - Circular heartbeat display
Note: Any of the single red LEDs on or a stopped heart
beat STATUS display indicates a problem.

Matrox
LED1
LED2
LED3
LED4
Note:

(heart beat) flashing.
off.
may be on or off.
off.
LED1 not flashing indicates a hardware or
firmware problem on the Matrox board. LED2 or
LED4 on could indicate either a Matrox or Force
CPU software problem.
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0. SRAM Board Non-destructive RAM test
001) Address line test
002) Data line test
003) Long work test
004) Word test
005) Byte test
1. VIC VME Interface Chip test
011) All VIC registers did not compare against
default values
2. EEPROM
021) Access test - failure occurred during read
of complete range.
022) Write test.
023) Write protection test
024) Boot Rom code CRC
025) FPGA code CRC test

3. SCC
031)
032)
033)
034)
035)

11. SCC
111)
112)
113)
114)

- Serial Controller Chip
Polled mode loop back test on port A
Polled mode loop back test on port B
Interrupt test
Timeout waiting for SCC chip
Interrupt received before enabled

on I/O daughter board
Polled mode loop back test on port A
Polled mode loop back test on port B
Timeout waiting for SCC chip
Interrupt test

12. Floppy Disk controller chip on I/O daughter
board
121) Invalid command status not set when
invalid command sent
122) Interrupt test
123) Timed out waiting for FDC

4. FPGA - Field Programmable Gate Array
041) FPGA #1 Data read back test
042) FPGA #2 Data read back test
5. PIT - Peripheral Interface / Timer
051) Timer interrupt counter not within
tolerance
052) Premature interrupt

13. SCSI Port

6. RTC - DS1284 Real time clock and watch dog
timer
061) Watch dog timer interrupt failure
062) Watchdog timer/counter not within time
tolerance
063) Timed out waiting for RTC chip
7. Power supply and temperature check
071) Temperature check,
Pass if measured temp is 60 - 80° F (16 27° C).
Go No-go checks on power supply levels
072) 5V
073) 15V
074) 24V
075) Battery
076) Ana5V
077) -5
078) -15
8. Floating point co-processor
081) Existence test
082) Minimal functional test
9. On board dual port RAM
091) Read and write to full range test
092) Data line test
093) Address line test
OFF-BOARD TESTS
10. EPROM board
101) test for existence - warn if no EPROMS
found.
102) Position Check EPROM #1
103) Position Check EPROM #2
104) Position Check EPROM #3
105) Position Check EPROM #4
106) Checksum test. EPROM #1
107) Checksum test. EPROM #2
108) Checksum test. EPROM #3
109) Checksum test. EPROM #4

14. Matrox Graphics Card
141) Buss error existence check
142) ROM test
143) RAM test
144) VRAM test
145) ARTC test
146) Display screen test
147) Uninitialized interrupt
148) Timeout during matrox self-test
149) Spurious Interrupt - Occurs when the
Matrox board asserts the interrupt request
line but is not acknowledged. Usually
caused by a missing jumper between the
030 CPU board and the Matrox board.
15. I/O Board Existence Test
151) Board #1 - An F143 Matrox failure code followed by an F151 can be caused by incorrect I/O board address switch settings.
152) Board #2
153) Board #3
154) Board #4
155) Board #5
156) Board #6
16. Dual
161)
162)
163)
164)
165)
166)
167)
168)
169)

Port CPU
Buss error existence check
EEPROM CRC test
Local RAM test
Dual port RAM test
System timer test
Serial I/O -Watchdog
Fiber optic loop test
Illegal Dual Port CPU error code
Timeout

17. Additional Dual Port CPU Tests
171) Analog board test
172) I/O board output test

SUMMARY
The diagnostics do not test all aspects of each
board, so it is possible for the STATUS LED to display a “P” and there still be problems. Also, static,
thermal or noisy power supply problems will not be
detected unless the problem occurs while the diagnostics are running.
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FILE TRANSFER: SELECTING SOURCE / DESTINATION VOLUME

FILE MENU
The FILE MENU is shown below. It contains four
sub-menus: FILE TRANSFER, FILE UTILITY, FILE
PREFERENCES and COMMUNICATION SET-UP.
PROGRAM:
TEST0001

FILE

The following screen shows the layout of the FILE
TRANSFER sub-menu. The screen is divided into two
areas with the SOURCE Volume information on the
left and DESTINATION Volume information on the
right. All operations will take place on the Active Volume. The Active volume label (SOURCE or DESTINATION) is highlighted in blue. To make the SOURCE
volume active, press the Left Field key, and to make
the DESTINATION volume active, press the Right
Field key. At the top of the screen, File Type and
Search Format displayed affects both volumes. Volume name, Bytes Free, Path, and directory listing is
displayed for both SOURCE and DESTINATION.

30 APRIL 91
12:00 AM

MENU

File Transfer
File Utility
File Preferences
Communication Set-up

Note: The Source and Destination Volumes should not
be the same. It would not make sense to copy
files back on to themselves. An error message
will be displayed if the user proceeds with a
Copy Command to the same volume.

STATUS: Select a function using the softkeys.
File
Transfer

File
Utility

File
Prefs

Comm.
Set-up

Abort

The first softkey labeled “Change File Type” when
pressed, will display softkeys for each possible file
type on the control: Program, Upper Tool, Lower
Tool, Part, Shape, Adaptive and Text. Selecting one
changes the File type listed at the top of the screen
to the desired selection. This results in a directory
listing of the type selected for both the source and
destination volumes. In the case of a local drive volume, the actual pathname of where these files are
stored will be displayed in the Path field. (The default
pathname of where these files are stored is specified
in the FILE PREFERENCES sub-menu.)

FILE TRANSFER MENU
The FILE TRANSFER MENU will perform all types
of transfers. See the AUTOFORM File System Organization diagram, Figure 7-18, for the possible
operations which may be performed. This menu
allows the operator to view the directories of the
internal memory or the local drive volumes by file
type and uses a source / destination analogy to
indicate file copy direction.

➛
➛

➛
➛

DISK
FILE SYSTEM

➛

➛

➛

Disk System appears
identical to the Internal
Memory displays currently
used. DOS compatible
Double or High Density
disk formats.

(REMOTE
RS-232/422)

ACTIVE
MEMORY

➛

➛

Uses existing 96K of
storage for files.

➛

➛

➛

INTERNAL
MEMORY
FILE SYSTEM

PROGRAM, TOOL,
PART, SHAPE,
ADAPTIVE
STORAGE

FILE TRANSFER MENU
allows operator to transfer
files using a SOURCE
DEST type designation.
Choices include direct
transfer from RS-232/422
to disk or internal memory
and vice versa, internal
memory to disk and vice
versa, displays directory
of disk or internal memory.
Also uses wildcard characters to select groups of files.

Each storage screen will be used to load
and store the specific file type to and from
either internal memory or Disk. Disk Storage
Path can be changed for each individual
storage menu. Screen will indicate bytes
remaining for internal memory or Disk storage.
Directory listing will show full 16 character
filenames, even though they are stored as
8.3 on the disk.

DATA
CARTRIDGE
FILE SYSTEM

FIGURE 7-18 – AUTOFORM File System Organization
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Data Cartridge still only
allows bulk transfer of
internal memory to and
from cartridge. It is not
possible to transfer individual files.

PROGRAM:
PROG1
SOURCE

FILE
Filetype: PROGRAM

Volume: Internal

SEARCH FORMAT: *

FREE: 48238

SEQ
1
2
3
4

DESTINATION

Volume: LOCAL DRIVE A

PATH:

ing the path for a Volume in this screen does not
affect the pathnames shown in the FILE PREFERENCES MENU.
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TRANSFER

FREE: 456k

PATH: \PROGRAM
NAME
PROG1
PROG2
PROG3
PROGX

DATE
28 APRIL91
28 APRIL91
28 APRIL91
29 APRIL91

10:09
12:55
13:39
13:19

SEQ
1
2
3

NAME
TSTPROG1
TSTPROG2
TSTPROG3

If you are going to copy files from the selected path
to the destination volume, first make sure the file
type corresponds to the path you have selected. If
not, the error message, "File Data Corrupt, Bad File
Type", will occur and the copy function will abort.
As a rule, always set the file type first, then change
path to the desired directory.

DATE
28 APRIL91 10:09
28 APRIL91 11:05
28 APRIL91 01:05

STATUS: Select a function using the softkeys.
Change
File
Type

Change
Volume

Change
Path

Swap
Source
/Dest

Change
Search
Format

Select
File(s)

Copy
File(s)

Delete
File(s)

File
Menu

When pressed, the “Change Volume” softkey will
show softkeys for each type of volume available.
DRIVE B is an option and may not exist on every
control.

If the pathname is changed to a path that does not
exist, an error message "File or Directory Not
Found!", will be displayed. If an indexed file format
is being used, the error message, "Unable to Open
Index File", will be generated if the index file does
not exist in the specified path. See the FILE UTILITY MENU section for more information on rebuilding an index file.
CHANGE SEARCH FORMAT

Internal
Storage

Local
Drive A

Local
Drive B

F-AXIS

Remote

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

Pressing one of these will change the corresponding
active Source or Destination Volume type.
The next softkey labeled "Swap Source / Dest"
switches the active Volume between the two source
and destination windows. This allows the operator
to quickly change the direction in which files are to
be copied.
CHANGE PATH
Pressing the "Change Path" softkey will allow the
user to override the default path associated with
the File type and Volume in File Preferences. The
softkeys will change as shown below.
Enter
By
Name

Up
One
Level

First
Step

Last
Step

Copy
Steps

Job
Data

Done

Gage
Data

Abort

The Source/Destination area will display the
names of the sub-directories located in the current
path. The status line will now prompt the user to
enter a sequence number of the desired path. The
“Up One Level” softkey will cause the current path
to go up one directory level (for example, from the
"\PROGRAM" directory to the root directory “\”)
and display the sub-directories located in the new
directory. The “Enter by Name” softkey may also be
pressed to allow the complete pathname to be typed
by the user.
Once the pathname is entered or the "Abort" or
"Done" softkeys are pressed, the FILE TRANSFER
MENU will return, showing the directories of the
Source and Destination volumes. Note that chang-

Change Search Format will change the directory
listing to allow specific files to be searched for on
the Volume and displayed. The default search pattern is * which means show all files. It is possible to
use the ? wildcard character to only show files with
the desired characters. The "?" character represents any single character. The following search
pattern could be entered.
PROG?1 - To list all files beginning with the letters
PROG followed by any single character and then a
1. Any characters after the one are also considered
wild card characters. Examples of matching files
are PROG11, PROGX1, PROGX1AAA, etc.
????CINC - This would list all files beginning with
any four characters followed by the letters CINC
and any other characters after. Examples of
matching files are AAAACINC, ZZZZCINC,
ZZZZCINC111, etc.
Search patterns are used when there are a large
number of files on the disk and it is not desired to
page through them all using the field keys. It is possible to select the full name of the file as the search
pattern causing only one file to be displayed in the
directory.
Note: It is recommended that the Search Format be reset
to * (show all files), especially if there are other
operators that use the control.

SELECTING FILES
The next softkey, "Select Files", is used to select
which files in the active directory will be acted on by
the "Copy File" and "Delete File" softkeys.
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After pressing the "Select Files" softkey, the following softkeys will appear.
Select
All

Select
Page

Select
Single

UnSelect
All

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

When one of these softkeys is pressed, the result
will be to highlight one or more files as listed in the
active directory. A file is highlighted by turning on
(yellow) the small block directly to the right of the
sequence number for the file.
The "Select All" softkey will select all of the files in
the Active Directory which correspond to the current search pattern. This will highlight all of the
files in the window and print the message
>>>>>>ALL FILES SELECTED<<<<<< at the bottom of the window.
The "Select Page" softkey will select only those files
displayed on the screen, fifteen at a time.
The “Select Single” softkey allows the user to scroll
through the directory using the field keys and
select individual files by pressing the “Toggle Select
Status” softkey. Use the field keys to change pages
and the up and down cursor keys to position in
each page. The small square cursor will move up
and down to indicate the current position on the
page. As each file is selected, it will be highlighted.
Pressing the “Toggle Select Status” when the cursor
is at the position of a highlighted filename will unselect the file.
It is possible using the SELECT PAGE and SELECT
SINGLE functions to highlight up to 45 files. If the
operator attempts to select any more, an error message will be displayed.
The "Un-Select ALL" softkey will clear all previous
selections made.
When the “Swap Source/Dest” softkey is pressed,
file selection information will follow the directory.
When the SOURCE Volume is REMOTE (Offline
Communications), it is not possible to select files by
any other method than by NAME because the directory for a REMOTE device is not available to the
control. Up to 15 filenames may be specified. To
delete a name from the list, press the “Un-Select by
Seq” softkey and then enter the sequence number.
To erase the entire list, press the “Delete All
Names” softkey.
It is not possible to select files in the Destination
when the Volume is REMOTE.

COPYING FILES
The "Copy Files" softkey, when pressed, will copy all
selected files in the SOURCE Volume and PATH to
the DESTINATION Volume and PATH. It is only possible to copy files from the SOURCE to the DESTINATION. The actual transfer process which will
take place depends on the type of Volume. If one of
the volumes is the REMOTE, then Kermit will be
invoked to transfer the files. If the volume is strictly disk or memory, then the files will be transferred
directly.
When the "Copy Files" softkey is pressed, the status
line and softkeys will change as shown below.
STATUS:

OverWrite
File(s)

No
OverWrite

Select options if file already exists
on Destination Volume.
Z-AXIS

F-AXIS

All
Axes

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

During the copy process, if the file already exists on
the Destination Volume, the softkey selected above
will determine whether to overwrite the file without
warning, or to abort the copy process. Using the
"No OverWrite" option protects files on the Destination Volume from being replaced by files on the
Source Volume with the same name. If a file on the
Destination Volume is found with the same name
as a Source Volume file, an error message will be
displayed. If this occurs, review the files selected for
copy and determine if they should replace those on
the Destination, if they should be renamed, or if
they were selected in error.
ERROR:

File exists in memory. Requested
file not saved!

If you are copying a file to internal or remote which
does not match the current file type indicated, the
following error will occur:
ERROR:

File Data Corrupt, Bad File Type

To avoid confusion, it is recommended that you do
not mix files of different file types in the same disk
directory.
RECEIVING FILE FROM THE REMOTE SYSTEM
To receive a file from the remote computer, set the
Source Volume to REMOTE and the Destination
Volume to INTERNAL. Press the “Select Files” softkey. Press the “Select by Name” softkey and enter
the name of the file to be received. Up to 15 files
may be received at once by repetitively entering
additional names. To delete a name from the list,
press the “Un-Select by Seq” softkey, then enter the
sequence number. To erase the entire list, press the
“Delete All Names” softkey.
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The filename specified may contain wildcard characters supported by the operating system running
on the remote computer. For example, if the remote
computer is a DOS machine, entering the filename
PROG* would specify all files beginning with PROG
to be copied to the control and if *.* is entered, all
files in the directory on the remote computer would
be copied to the control.
When the "Copy" softkey is pressed, the control will
begin receiving the requested files.

FILE UTILITY MENU
The FILE UTILITY MENU, as shown in the following
screen display, contains functions for managing
disks, making back-up copies of files and transferring configuration files. It can be used to format
blank disks, rebuild an index file, create directories
on disks, back-up internal memory and copy the
machine configuration files to local disk or remote
server.
PROGRAM:
TEST0001

SENDING A FILE TO THE REMOTE SYSTEM

FILE

Drive Volume: LOCAL DRIVE A

Sending files is done by selecting the destination
volume as REMOTE. The files to be sent to the
remote computer will be selected using the normal
method of selecting files in the FILE TRANSFER
screen. Multiple files can be selected for batch
transfers. After the files have been selected, pressing the “Copy Files” softkey will start the transfer
process.

Disk Format: High Density
Current Path: \
OPERATION STATUS: WAITING

To quickly switch back and forth between send and
receive, use the "Swap Source/Dest" softkey.
The command to change directories on the remote
computer will be sent automatically before each
local file send/receive if "Remote Directory Change"
is enabled in the COMMUNICATIONS SET-UP
screen. The individual directory names for each file
type are entered in the FILE PREFERENCES
SCREEN.
DELETING FILES
The "Delete Files" softkey will delete the selected
files from either the SOURCE or DESTINATION Volume, whichever is active at the time. It is not possible to delete files from the REMOTE volume.
When deleting files the operator will be prompted,
as shown below, for every file selected before deleting the file. This is a safety precaution to prevent
accidentally deleting files.

STATUS: Select a function using the softkeys.
Change
Drive
Options

Change
Path

Delete
File

After
Current
Step

Gage
Data

Run
Mode

Next
Step

Prev
Step

End
Edit

Make
New
DIR

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

File
Menu

Note: If the disk is formatted on an offline PC, it will
be necessary to create default directories. If
this is not completed, an error message will
be received.
To format a blank disk, first use the "Change Drive
Options" softkey to select which disk volume to format if there is more than one installed. The softkeys
will change as shown below.

Local
Drive A

Abort

Note: If indexed files are being used, do not use DOS or
change the format to unsorted files to delete files
from the directory. Since the files were not deleted
from the index, they will still be referenced as being
on the disk. It will be necessary to rebuild the index
file in this case to obtain the proper directory listing. When using indexed file format, delete files
using the control only.

Rebuild
Index

The disk drives use DOS formatted, 3-1/2"
diskettes. It can read and write both the 720k double density or 1.4 Meg high density formats. The
disk may be formatted on an offline PC or they may
be directly formatted on the control itself.

Deleting file <123456.789>, Do you
wish to continue?
Top of
Die

Format
Local
Disk

FORMATTING DISKS

STATUS:
STATUS:
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UTILITY

Local
Drive B

Select Drive Volume using the
softkeys.
ESC nn

\

/

*

?

–

etc

After selecting the drive volume, the status line and
softkeys will change as shown below.
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STATUS:

High
Density

Low
Density

Select the type of disk to format
using the softkeys.
double
quote

`

single
quote

!

&

$

etc

The FILE UTILITY screen will now display the current settings as selected. If these are correct, begin
the format by pressing the "Format Disk" softkey.
The screen will now display a status message indicating to insert the blank disk in the drive.

ume and functions identically to the “Change Path”
softkey on the FILE TRANSFER screen. This path is
then used by either the Rebuild Index function or
the Make New Path function. The Current Path is
displayed on top of the screen.

The "Abort" softkey can be used to quit the format
operation if it is not desired. Pressing the "Cont"
softkey will begin the formatting process. The formatting process is shown in the following screen.

REBUILDING INDEX FILE

PROGRAM:
TEST0001

FILE

UTILITY
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Drive Volume: LOCAL DRIVE A
Disk Format: High Density
Current Path: \
OPERATION STATUS: WAITING

FORMATTING CREATING DIRECTORIES DONE

Insert Blank Disk into Drive Unit and press the "Continue" softkey to begin
formatting. Operation Status will indicate when formatting is complete
and disk can be removed from drive. Formatting cannot be cancelled once it
has started.

This feature should also be used if, for some reason, a directory listing will not appear for a particular disk, the index file is corrupt, or converting
existing data disks from 11 character unsorted format to one of the sorted formats.

STATUS: Select a function using the softkeys.
Change
Drive
Options

Change
Path

Format
Local
Disk

Make
Continue New
DIR

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

This function is only used whenever the 16 character or 11 character sorted file format is being used.
If files have been copied to a disk using a PC with
DOS, they will not be identified in a directory listing on the control because the index file has no
record of these files. Rebuilding the index file will
delete the existing index file on a disk and create a
new one by scanning all files on the disk and generating the index file. Thus any new files copied to
the disk will now be in the indexed directory.

Abort

Note: Once a format is started it must be completed.
If the format is unsuccessful, the appropriate error
message will be displayed. If a disk is not found in
the drive specified, the OPERATION STATUS will
indicate CANCELLED.

The Rebuild Index function will only build the index
file for the directory specified under the current
path. Make sure the desired path is selected first by
using the Change Path command.
Note:

The rebuild process is lengthy because the
entire disk must be scanned. It is directly
related to the number of files contained in the
directory on the disk. This process cannot be
interrupted without removing the disk from
the drive. Therefore, before rebuilding an
index file, be prepared for the time it takes to
complete. The larger the number of files in the
directory, the longer it takes. (One hundred
files will take approximately 3 - 5 minutes.)

DIRECTORIES
Part of the formatting process involves creating the
default directories as defined in the FILE PREFERENCES MENU. The control also creates the index
files in each of the directories required for the 16 or
11 character filename cross reference.
Note: It is recommended that when using the indexed
file format, disks be formatted on the control
itself rather than an offline PC. This ensures
that all default directories and index files are
created properly. If a disk is formatted on an
offline PC, make sure the default directories
listed in the FILE PREFERENCES screen are
also created on the disk.

After pressing this softkey, the screen will be displayed as shown.

The disk formatting process, including creating the
directories and index files, takes about four minutes for a high density disk, slightly less for a double density disk.

PROGRAM:
TEST0001

FILE

UTILITY

Drive Volume: LOCAL DRIVE A
Disk Format: High Density
Current Path: \
OPERATION STATUS: WAITING

REBUILDING

DONE

Insert Disk into Drive Unit and press the "Continue" softkey to begin
rebuilding file index. Operation Status will indicate when rebuilding is
complete and disk can be removed from drive. Operation cannot be cancelled
once it has started.

CHANGE PATH

STATUS: Select a function using the softkeys.

This softkey allows the operator to enter the pathname of a particular directory on the local drive vol-

Change
Drive
Options
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Change
Path

Format
Local
Disk

Make
Continue New
DIR

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

Abort

When building the index file the warning message
shown below may occur. This indicates that there are
one or more files in the specified path which are not
valid AUTOFORM files. It is not necessary to delete
these files for proper operation. However, you should
scan the disk directory to determine the cause.
WARNING: Directory contains one or
more invalid data files.
MAKING DIRECTORIES
The "Make New DIR" softkey will create a sub-directory in the current path on the selected drive volume. This feature may be used to create additional
directories on the disk for storing files. The default
directories which are listed in the FILE PREFERENCES MENU are created when a disk is formatted
on the control. Additional directories that the customer would like to use must be created manually.
Note: This can also be done offline on a PC using
DOS commands.
For example, the sub-directory TST within the PROGRAM directory could be created by changing the
Current Path to \PROGRAM, pressing the "Make
New DIR" softkey and entering TST as the new path.
After entering the path, the screen will be displayed
as shown in the following display. Once the operation is started it cannot be cancelled.
PROGRAM
TEST000

FILE

UTILITY

30 APRIL 91
12:00 AM

Drive Volume: LOCAL DRIVE A
Operation Status: WAITING

MAKING DIR

DONE

If for some reason the serial number of the
machine does not match the serial number stored
in the configuration file, it can only be loaded if the
Service Access Code has been entered. This operation would only be required for a special case such
as a retrofit or board replacement type service call.
This can only be performed by a CINCINNATI
INCORPORATED Service Representative.
The "Back-up/Restore Config" softkey is used for
transferring the Machine Configuration. The softkeys below will appear to show the possible choices.
STATUS:

Config
To
Remote

Config
To
DISK A

Select option for transferring
Machine Configuration.
DISK A
To
Config

Intern
To
Cart

Cart
To
Intern

)

<

>

Abort

The “Config to Remote” softkey will transfer the
Machine Configuration to the REMOTE device
using Kermit. This is typically done once during
machine set-up so the Offline Programming software corresponds with the control. Be sure to use
unique directory paths on the REMOTE device
when backing up the configuration information of
several AUTOFORMs to the same REMOTE device.
The "Config to Disk A" softkey will transfer the
Machine Configuration to the Disk A Volume. This
will be stored in the directory corresponding to the
TEXT File Path in FILE PREFERENCES as several
files CONFIG.X, CONFIG2.X, etc. This is typically
used when performing a software update so the
machine configuration can be recalled when the
update is finished.

Current Path: \PROGRAM

The "Disk A to Config" softkey will restore the
Machine Configuration to the non-volatile memory
of the control from the previously saved file CONFIG.X on the Disk A Unit. This operation is typically used after a software update is performed.

New Path: \PROGRAM\TST
Insert Disk into Drive Unit and press the "Continue" softkey to begin
making the directory. Operation Status will indicate when directory is complete
and disk can be removed from drive. Operation cannot be cancelled once it has
started.

The process can be cancelled at any time by pressing the "Abort" softkey.

STATUS: Select a function using the softkeys.
Change
Drive
Options

Change
Path

Format
Local
Disk

Make
Continue New
DIR

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

Abort

BACK-UP/RESTORE INTERNAL MEMORY

BACK-UP / RESTORE CONFIG
This feature allows the machine configuration values on the control to be saved and recalled to the
disk volume or the Remote volume. The serial number of the machine will be stored in the machine
configuration files so it can be verified before loading back into the control. This prevents accidental
loading of an incorrect configuration into a control
and allows for easier servicing.

The next softkey, "Back-up/Restore Internal", is
used for transferring all files in the internal memory of the control. This feature allows the internal
memory to be saved or recalled to the data cartridge
of the disk volume. When this softkey is pressed,
the following softkeys will appear:
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Intern
To
Disk

Disk
To
Intern

colon

Intern
To
Cart

Cart
To
Intern

|

^

~

Abort

"Intern to Disk" will copy all of the files in internal
memory to the disk volume as one large archive file
(approximately 96K bytes). The archive files are
always stored in the TEXT File Type directory.
When the "Intern to Disk" softkey is pressed, the
following softkeys will appear:
Default
Archive
Name

Enter
New
Name

ESC nn

\

/

?

"

'

PROGRAM
TEST0001

FILE

PREFERENCES

Volume: LOCAL DRIVEV A
Program File Path
Upper Tool File Path
Lower Tool File Path
CAD Part File Path
Shape File Path
Adaptive File Path
Text File Path

:
:
:
:
:
:
:

30 APRIL 91
12:00 AM

Disk FileName Format: 16 char sorted

\PROGRAM
\UTOOL
\LTOOL
\CAD
\SHAPE
\TEACH
\TEXT

;

The display will also show a default archive name
near the center of the screen. The control starts
with FILESARC.001 as the archive name and if that
name already exists in the TEXT file directory, it will
try FILESARC.002, etc. until it finds a unique name.
Pressing the "Default Archive Name" softkey accepts
this name as the archive name and will continue the
archive process. The "Enter New Name" softkey can
be pressed to override the default archive name.
The "Disk to Intern" softkey is used to restore the
entire file system from an archive file. When this
softkey is pressed, the control will search the TEXT
directory for all archive files it can find and display
the archive names and the date and time they were
created. At this point, the sequence number of the
desired archive file is entered or alternatively, the
filename can be entered by pressing the "Enter By
Name" softkey.
Note: It is not possible to restore just one file from an
archive file. When the restore function is performed, all of the files stored in internal memory
(PROGRAM, TOOLS etc.) will be replaced with
those stored in the archive file.

STATUS: Select a function using the softkeys.
Select
Storage
Unit

The "File Menu" softkey will change the menu back
to the FILE MENU.

Set
Change
Filename Continue Default
Paths
Format

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

File
Menu

Unless there is a specific requirement to do so, use
the default pathnames to avoid any confusion on
where a file is stored.
SELECT STORAGE VOLUME
This softkey will select which volume to display or
change the File Preferences. The current volume is
displayed on top of the screen.
EDIT FILE PATH
The operator may change the path associated with
each Storage screen by entering a new pathname
for one or more storage paths. After pressing the
"Edit File Path" softkey, the softkeys will change as
shown following:
STATUS:

"Intern to Cart" will transfer all files in internal
memory to the cartridge.
"Cart to Intern" will transfer all files located on the
data cartridge to the internal memory of the control
and replace those currently in internal memory.

Edit
File
Path

Program Upper
Tool

Select the type of file to change
pathname.
Lower
Tool

CAD

Shape

Teach
Data

Text

Tooling
Library

Abort

Once again the "Auxiliary Char" softkeys will
appear. Enter the desired path and press ENTER.
The screen will now update to reflect the pathname
entered for the corresponding file path.
SET DEFAULT PATHNAMES

FILE PREFERENCES MENU
This menu is used to define the file pathnames
which are associated with each file type stored in
the control. It is organized around the Storage Volume. For each storage unit the operator may select
the default directory where files of a particular type
will be stored. These are the same directories which
each of the individual storage screens use. Changing the pathname for each file type in this screen
will change where each individual storage screen
(i.e., PROGRAM, TOOL LIBRARY, PART STORAGE,
etc.) looks for files. The default directories are
shown in the following screen.

The softkey labeled "Set Default Pathnames" will
reset all of the pathnames of the volume displayed
back to those shown in the previous screen display.
These default names are the same pathnames used
with AUTOFORM Offline Programming.
When the storage volume is the REMOTE device,
the directories shown on the screen refer to the
storage device of the remote system.
FILENAME FORMAT SELECTION
The Disk Filename Format field is used to let the
operator choose between 16 character filenames
with index, 11 character filenames with index, or
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11 character filenames without index. These three
file formats can be identified easier as 16 character
sorted, 11 character sorted or 11 character unsorted. Using the softkeys as shown below select the
filename format to be used for storing files on the
local drive volume.
16 char
sorted

11 char
sorted

11 char
unsorted

Last
Step

Copy
Steps

Job
Data

Done

Gage
Data

Five different transactions can take place in the
background. All transactions must be initiated at
the remote computer. These five transactions are:
✦
✦

Abort

✦

COMMUNICATIONS SET-UP MENU

✦

This menu is used for setting communication baud
rate and other Kermit parameters.

✦

PROGRAM
TEST000

C O M M U N I C A T I O N S - SET-UP
Communications Port:
Baud Rate:
Parity:
Data Bits:
Stop Bits:

2 (Lower)
9600
None
8
2

Send Init String:
Receive Init String:
Communications Mode:
Translate Upper to Lower:
Remote Directory Change:

kermit -r
kermit -s
Server
Off
On

30 APRIL 91
12:00 AM

STATUS: Select a function using the softkeys.

300

1200

2400

4800

9600

19200

38400

57600

End
Edit

The additional remote directory change entry has
been added to allow the operator to specify whether
a directory change is made automatically by the
AUTOFORM for remote file transfers.
Before a file is sent, or received, the control will
check the status of the "Remote Directory Change"
variable. If it is enabled, the control will send the
appropriate directory change command to the
remote computer before it does the actual file
transfer. For example, if an Upper Tool file is being
sent to a remote computer and "Remote Directory
Change" is enabled, the control will first send a
command to the remote computer telling it to
change its current directory to \UTOOL (or whatever directory name has been entered in the FILE
PREFERENCES screen) and then send the actual
Upper Tool file. This will allow the AUTOFORM
operator to store files in several different directories
on a remote computer without having to walk to the
computer to change directories manually.
BACKGROUND FILE TRANSFER

Sending files to the AUTOFORM from a remote
computer
Transferring files to a remote computer from
the AUTOFORM
Displaying a list of files stored on the AUTOFORM
Deleting files from the AUTOFORM's internal
storage memory
Changing the current remote file type

All of these transactions can take place with no
operator intervention at the AUTOFORM itself. All
commands are issued at the remote computer and
all responses are displayed on the remote computer's screen.
The AUTOFORM will be in server mode waiting for
background transaction requests from the remote
computer unless a local Kermit request is being
processed. Background requests will be ignored
when the AUTOFORM is in the FILE TRANSFER
screen or displaying a Recoverable Files directory in
one of the storage screens. Background requests
are also ignored momentarily when the operator is
prompted to verify deletion of a file from internal
memory. These remote requests are entered at the
remote computer's Kermit command line as follows:
SEND <Filespec>Send one or more files to the
AUTOFORM
<Filespec> can be either one filename or can
contain "wildcard" characters so multiple
files can be sent. See “CHANGE SEARCH
FORMAT” for use of wildcard.
GET <Filespec>Receives one or more files from the
AUTOFORM
<Filespec> can be either one filename or can
contain "wildcard" characters so multiple
files can be received. See “CHANGE
SEARCH FORMAT” for use of wildcard.
REMOTE DIR <Filespec> Displays the files stored
on the AUTOFORM
<Filespec> is optional and is used with
"wildcard" characters so only matching files
are displayed. See “CHANGE SEARCH FORMAT” for use of wildcard.
The AUTOFORM will respond to the REMOTE DIR
command as follows:

This feature allows the AUTOFORM to communicate with a remote computer using the Kermit file
transfer protocol while the press is performing
other tasks such as cycling, program editing, etc.

File Type: PROGRAM
PART12-34-56
PART12-34-57
TEST_PROG
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Bytes Free: 78999
AUG 22 1991 13:12:40
AUG 22 1991 14:52:33
MAR 18 1991 09:10:21

REMOTE DELETE <Filespec>Deletes a file from
the AUTOFORM
<Filespec> can be only one filename. Multiple files cannot be deleted at one time.
REMOTE CWD <Filespec> Changes the remote file
type.
<Filespec> can be one of the following:
PROGRAM, UTOOL, LTOOL, CAD, SHAPE,
TEACH or TEXT. The remote file type is
used with the GET, REMOTE DIRECTORY
and REMOTE DELETE commands above. It
specifies what types of files will be used for
subsequent commands.
When any of the above commands are received by
the AUTOFORM, the entire command will be converted to all upper case characters making all commands case insensitive. The "wildcard" matching
will be the same as used in the FILE TRANSFER
screen of the AUTOFORM. See “CHANGE SEARCH
FORMAT” for use of wildcard.
If a file is sent to the AUTOFORM in the remote
mode and a file already exists on the AUTOFORM
with the same name and file type, the existing file
will be deleted and replaced with the new file automatically.

EDITING THE COMMUNICATIONS SET-UP
STEP 1: Choose an operation
✦

Press the "Comm. Set-up" softkey as shown
below:
File
Transfer

File
Utility

File
Prefs

Comm.
Set-up

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Last
Menu

STEP 2: Editing the set-up
The screen will now display a list of communications parameters similar to the following screen.
Note: In most cases, it will never be necessary to
edit the communications set-up. All parameters will default to preset values on power-up
and when the MAIN MENU key is pressed.
Brief descriptions of parameters are given
below.
The first five entries are fixed and cannot be
altered, except for Baud rate. Baud rate defaults to
9600, but can be set to other values shown in the
chart. A brief description of these parameters is
given below. For technical information on connectivity and file format, refer to the RS-232/422 reference manual (EM-372).

When a file is deleted from the AUTOFORM's internal storage memory using the REMOTE DELETE
command, it will be copied into the recover directory just as if it had been deleted locally at the press.
The file can be recovered at a later time using the
normal file recovery procedure.

PROGRAM:
ABC123

The output of all remote commands including error
messages will be sent out the Kermit serial port for
display on the remote computer. No error messages
resulting from remote commands will be displayed
on the AUTOFORM CRT.

COMMUNICATIONS SET-UP
Communications Port:
Baud Rate:
Parity:
Data Bits:
Stop Bits:

2 (Lower)
9600
None
8
2

Send Init String:
Receive Init String:
Communications Mode:
Translate Upper to Lower:
Remote Directory Change:

kermit -r
kermit -s
Server
Off
On

6 AUG 89
12:00 PM

STATUS: Select function using the softkeys.

The only memory device supported for remote commands will be the internal storage memory. It is not
possible to access the AUTOFORM's local disk drive
with remote commands.
To use background communications on the AUTOFORM, the version of Kermit running on the remote
computer must support the "client" mode-of-operation. In addition, the version of Kermit must be able
to output "generic commands" to use the Remote
Directory, Remote Delete, Remote Directory Change
features on the AUTOFORM. Most Kermit implementations allow this, including MS Kermit 2.29
and MS Kermit 3.0 for MS-DOS computers.

End
Edit

FIELD

DESCRIPTION

Communications Port
S2

The cable should be
connected to (optional)
convenience outlet on
the side of the main
enclosure or to the S2
port of the CPU 030
board inside the main
enclosure.
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Baud Rate

300, 1200
2400, 4800
9600, 19200
38400
57600

The speed at which
the data travels
through the RS232/422 cable.

Parity

NONE

Parity checking is not
used.

Data Bits

8

The number of pulses
that represent one
piece of data.

Stop Bits

1

The number of pulses
used to signal the end
of a piece of data and
the beginning of the
next.

remote computer. The recommended default mode
is "server".

Send and Receive Init Strings
✦

Pressing the DOWN field key will cause the next
editable selection to be highlighted. The highlighted field should now be "Send Init String".
The screen will appear as shown.

PROGRAM:
ABC123

6 AUG 89
12:00 PM

COMMUNICATIONS SET-UP
Communications Port:
Baud Rate:
Parity:
Data Bits:
Stop Bits:

2 (Lower)
9600
None
8
2

Send Init String:
Receive Init String:
Communications Mode:
Translate Upper to Lower:
Remote Directory Change:

kermit -r
kermit -s
Server
Off
On

The following describes the use of the Remote Communications mode for the AUTOFORM Control
using Kermit. The COMMUNICATIONS SET-UP
MENU allows certain parameters to be changed
which affect how the Communications protocol is
defined. The default operation is to set the Communications mode to Server. For this case, the
AUTOFORM assumes that a dedicated Kermit server application is running on the computer system
(host) which is connected through the RS-232/422
interface. Thus, the AUTOFORM will send out the
appropriate Kermit initialization packet after the
operator starts the send or receive file operation.
The Kermit application on the host will then
respond with the proper Kermit protocol and perform the requested operation.
Since it is not always possible to have a dedicated
Kermit server always running on the host, there is a
method available to send a command string to the
host computer which first starts the Kermit application and then proceeds with the normal Kermit protocol communication. When Communications Mode
is set to REMOTE, as soon as the operator starts the
process, the AUTOFORM will first send out a user
programmable string followed by the filename which
was requested by the operator. This string is listed
on the SET-UP MENU as either the "SEND INIT
STRING" or “RECEIVE INIT STRING". Which string
is used depends whether a send or receive operation
is being requested. Each string can be edited to
allow the correctly formatted command to invoke
the Kermit server on the host computer.

STATUS: Please select a new value using the keyboard and softkeys.
Lower
Case

/

\

*

?

>

|

-etc-

End
Edit

The "Send Init String" is used only when remote
mode is selected.
✦

Pressing the DOWN field key will cause the next
editable selection to be highlighted. The highlighted field should now be "Receive Init String".
The "Receive Init String" is used only when
remote mode is selected.

✦

Pressing the DOWN field key will cause the next
editable selection to be highlighted. The highlighted field should now be "Communications
Mode".

Communications Mode
The Communications Mode defines how the AUTOFORM will go about establishing a dialog with the

The remote protocol format is as follows: The programmable init string may contain a maximum of
16 characters. Immediately following the string is a
space character and then the filename selected by
the operator. Filenames may be up to 16 characters.
The default value for the init string is "Kermit-r" or
"Kermit-s". This case works with the HP-UX operating system to invoke a Kermit transaction. The
default value should be changed to suit your needs.
These values are saved in active memory so it is not
necessary to re-enter them after powering down the
control.
After the initialization string is sent, the control will
wait approximately five seconds before starting the
Kermit communications transaction. It will then
send out the Kermit initialization packet to begin
the transaction. It is the responsibility of the host
computer to start the Kermit application which will
respond to the initialization packet within the five
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second period. The AUTOFORM control will re-try
several times after the five second period has
passed. If no response is received after all re-tries
have been exhausted, the Kermit transaction will
abort with an error message on the control. Refer to
RS-232/422 Communications Manual, EM-372.
Translate Upper to Lower

This menu allows a part to be graphically designed
by entering flange information. A two dimensional
cross section of the part is drawn as it is entered.
The flange information is used by the control to create a program to bend the designed part.
SHAPE LIBRARY

When using the remote mode feature, it is sometimes desired to translate an upper case string to
lower case. If the "TRANSLATE UPPER TO LOWER"
parameter is selected, the init string will be translated to lower case. Note that it is possible to enter
the string as a lower case value using the special
softkey which appears when editing either the send
or receive init string. It is also possible to enter special characters such as /, \, ?, >, <, etc., which are
not available on the keyboard using the softkeys
provided.

CAD MENU
The AUTOFORM CAD MENU is selected from page
two of the MAIN MENU. This menu contains functions to graphically design a part and to automatically create an AUTOFORM program to bend the
part. The following screen is the CAD MENU.
PROGRAM:
ABC123

PART DESIGN MENU

The SHAPE LIBRARY contains a list of generic
flange types which can be used as building blocks
when designing a part in the PART DESIGN
MENU. The AUTOFORM Control includes a set of
standard shapes and the customer may design
additional shapes for the library using the PART
DESIGN MENU.

PART STORAGE MENU
The PART STORAGE MENU is selected by pressing
the softkey from the AUTOFORM CAD MENU. This
menu is used to save and recall parts, designed
using the PART DESIGN MENU, to and from the
internal memory. Parts which are no longer
required may be deleted from internal memory in
this menu. Following is a diagram of the screen
with no parts stored.
PROGRAM:
ABC123

AUTOFORM CAD MENU

PART STORAGE MENU

VOLUME: INTERNAL
PATH:
SEQ
1

PART STORAGE MENU

PART NAME
DEMO1

BYTES REMAINING: 96000
DATE
SEQ
PART NAME
DATE
Aug 19 88 10:58

PART DESIGN MENU
SHAPE LIBRARY

<< Use up and down field keys for more directory entries. >>
STATUS: Make a selection using the softkeys.
STATUS: Select a menu using the softkeys.
Part
Part
Storage Design

Load
Part

Shape
Library

INTRODUCTION TO CAD MENU FEATURES
PART STORAGE MENU
Once the flange information has been entered
using the PART DESIGN MENU, the part may be
saved in internal storage. A directory of entered
parts is shown similar to the PROGRAM STORAGE MENU. This allows quick recall of a CAD
drawing for the part.

Save
Part

Delete
Part

Build
Program

Part
Design
Menu

CAD
Menu

The top line indicates the storage unit is internal
memory and the bytes remaining in memory for
future storage. The PART STORAGE MENU functions in a similar manner to the PROGRAM STORAGE MENU. Parts may be loaded by name or
sequence number. Each column of the screen shows
up to 15 part names. The up and down field keys will
display additional pages of parts if there are more
than 30 parts stored in memory.
The "Build Program" softkey allows the operator to
create an AUTOFORM program from the current
part just loaded or designed in the PART DESIGN

7-67

MENU. When pressed, the "Build Program" softkey
will validate the part and calculate the step values
to bend the part. See the PART DESIGN MENU for
additional information on the BUILD PROGRAM
feature.

CREATING A NEW PART
A sample part will be presented to instruct the
operator on how a part is designed using this
menu. To delete the current part and begin the
design, press the softkey below:

The last two softkeys, "Part Design Menu" and
"CAD Menu", allow the operator to quickly switch to
the appropriate menu after the desired part has
been selected in the PROGRAM STORAGE MENU.

Create
New
Part

The PART DESIGN MENU is selected by pressing
the softkey from the AUTOFORM CAD MENU. The
AUTOFORM control will always have one current
part in active memory, which will be displayed on
the PART DESIGN MENU screen. The following
PART DESIGN MENU screen does not show a current part.
The upper portion of the PART DESIGN MENU
screen lists the general part information, such as
part name, material thickness and part bend radius.
Blank width is displayed in the lower right corner.

Create
New
Part

PART BEND RADIUS . . . .

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Select
Page

Select
Single

UnSelect
All

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage
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PART DESIGN MENU

PART NAME . . . . . . . . . . .
PART BEND RADIUS . . . .
0.000
MATERIAL THICKNESS . .
0.000
K-FORMING FACTOR . . . .
AUTO
FLANGE FLG LENGTH FLG DIM. FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
A
0.000
Outside
90.0
12.0
1
0 BK
.
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.
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.
BLANK WIDTH =

.

STATUS: Make a selection using the softkeys.
Build
Program

Shape
Library

Part
Storage
Menu

CAD
Menu

End
Part

Rotate
Part

Redraw
Part

The PART NAME field will be highlighted to indicate
the operator should type in up to 16 characters for
the name of the part. For this example type:
D

! WARNING !
THIS CAD FEATURE DOES NOT
CALCULATE INTERFERENCE BETWEEN PART AND MACHINE COMPONENTS. ENSURE PART SHAPE,
DIMENSIONS AND MOVEMENT DO
NOT CREATE PINCH POINTS
BETWEEN PART AND MACHINE
COMPONENTS AWAY FROM THE
POINT-OF-OPERATION.

.
.
BLANK WIDTH =

STATUS: Enter new part using keypad.
Next
Flange

Edit
Current
Part

Run
Mode

If the current part is not saved in PART STORAGE,
press the "NO" softkey and store before continuing.
See PART STORAGE MENU for more information.
To continue creating a new part, press the "YES"
softkey. The current part will be erased from the
screen and should appear as shown following.

PART DESIGN MENU

.

Create
New
Part

UnSelect
All

STATUS: Current part will be deleted, Continue?

The softkeys allow the operator to either edit the
current part displayed and create a program from it
or to create a new part, thus deleting the current
part displayed.

PART NAME . . . . . . . . . . .
MATERIAL THICKNESS . .
K-FORMING FACTOR . . . . .

Select
Single

After pressing the above softkey, the status line and
softkeys will appear as shown.

PART DESIGN MENU

PROGRAM:
ABC123

Select
Page

E
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1

ENTER

The next field will now be MATERIAL THICKNESS.
This value is the nominal thickness of the part. For
this example, type the following for MATERIAL
THICKNESS:
.

7-68

0

5

8

ENTER

The next field will be PART BEND RADIUS. This
value is the desired radius of all bends for the part.
Note: Tooling must be selected by the operator to
achieve this desired radius. The value of this
field defaults to the entered MATERIAL
THICKNESS.
For this example, type the following for PART BEND
RADIUS:
0

.
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.
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.

.

.

.
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.

.

.

.

End
Part

Rotate
Part
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ENTER

After entering the FLANGE LENGTH, the Control
will prompt for the method used to dimension the
flange. The current highlighted field will be
FLANGE DIMENSION. The four choices for this field
are RADIUS, INSIDE, VERTEX or OUTSIDE. The
softkeys will change to the following for selection of
this field:
Inside

Outside

Radius

Vertex

Run
Mode

Next
Step

Prev
Step

End
Edit

Abort

For a diagram of how these dimensions are specified, consult the GAGE DATA MENU section under
GAGE ALLOWANCE.

PART DESIGN MENU

PART NAME . . . . . . . . . . . . DEMO1
PART BEND RADIUS . . . .
0.060
MATERIAL THICKNESS . .
0.058
K-FORMING FACTOR . . . . AUTO
FLANGE FLG LENGTH FLG DIM. FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
A
0.000
Outside
90.0
12.0
1
0 BK

Next
Flange

For this example, enter the following for FLANGE
LENGTH:
.

Note that the flat BLANK WIDTH of the part is created at the lower right corner of the drawing area.
This is a theoretical value based on the entered
bend radius. If the actual blank width of the part
differs from this value, it is due to variances in
material and bend radius when the part is formed.

For this example, all flange measurements are
OUTSIDE dimensions. Select the "Outside" softkey.
For the K-Forming Factor, see the GAGE DATA
MENU section under AUTO GAGE ALLOWANCE.

BLANK WIDTH =
0.000

STATUS: Enter new value using keypad. . .
MIN:
0.001
MAX: 999.900

The highlighted field will now be FLANGE LENGTH.
The drawing indicates the first flange length is
0.75" (19.1mm).

ENTER

The general part information has been completed
with the previous three entries and the screen
should appear as shown.
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There are six flanges to be entered with the starting
flange of the part at the left. When entering part
forming sequences, the operator may start from
either edge.

Redraw
Part

Now the information required for each flange will be
entered. The following illustration is a simple drawing of the part to be entered showing bend angles
and flange dimensions.

The next highlighted field will be FLANGE ANGLE.
This value specifies the included angle (in degrees)
and also the direction of the bend. FLANGE ANGLE
is a signed value. A positive value will cause the
angle to be bent counterclockwise on the drawing
area, while a negative value will cause the angle to
be bent clockwise.
For this example the FLANGE ANGLE should be a
-90°. (Note: The Flange Angle is always associated
with the previously entered flange length.)

2.0
.75
2.0

O

-

O

90 90
2
1

5
135
3
90

4
135

O

O

9

0

ENTER

1.0

The next highlighted field will be BEND LENGTH.
This value is the length of material to be bent. It is
important to enter the correct bend length of the
part for each flange if they are different.

O

1.41
6.0

This part is 16" (406.4mm) in length, 16 Gauge or
.058" (1.47mm) in thickness, and the bend radius
is .060" (1.52mm).
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For this example the BEND LENGTH is the same
along the part for all flanges. Enter the following for
BEND LENGTH:

1

6

1. GAGE POINT cannot be a flange with angle
greater than 90 degrees. This does not provide
a positive gage surface.

ENTER

The next highlighted field is BEND SEQUENCE.
This value is a number from one to the number of
flanges, minus one, which specifies the order of
bending. The default bend sequence is equal to the
order of entry.
In this example, this is the first bend in the
sequence. It is the same as the default value and
therefore can be entered by pressing ENTER key. If
the default value is not acceptable, enter the
desired sequence number using the keypad.
The last field for the flange information is GAGE
POINT. This selection is either a flange number, the
start edge or end edge, or a '-' representing no gaging. The GAGE POINT for each flange must be specified by the operator so gaging positions can be calculated when a program is created. These are
backgage positions (BK).
The softkeys will change as shown below to allow
selection of the starting or ending edges of the part,
or to select no gaging:
Start
Edge

End
Edge

No
Gaging

\

/

*

?

–

2. GAGE POINT cannot be a flange which is not
formed. An example is the BEND SEQUENCE
higher than current flange.
3. GAGE POINT cannot be either leg of the current
FLANGE.
4. GAGE POINT cannot be chosen such that there
is a previously bent angle between current
flange and gage point. Gage position would
include angle errors of previous bends.
Since this is the first bend in the example, GAGE
POINT will be either the START or END edge of the
sheet, or NO GAGING. Select the "Start Edge" softkey for this example to leave most of material out in
front of the dies which can be supported safely.
This completes the flange information for the first
flange. To view the entered flange, press the
"Redraw Part" softkey. The screen should now
appear as shown in the following. Note that the first
flange does not appear until the next flange is
entered.

etc
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Selecting the "No Gaging" softkey will instruct the
control not to calculate a gage position for the
flange when the program is created. The default
gage position will be set to the maximum rear position so the operator may use an alternate method,
such as a frontgage or fixed gaging, to properly gage
the part.

PART NAME . . . . . . . . . . . . DEMO1
PART BEND RADIUS . . . .
0.060
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO
FLANGE FLG LENGTH FLG DIM. FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
A
0.750
Outside
- 90.0
16.0
1
0 BK

If the GAGE POINT is another previously formed
flange of the part, enter the flange number in the
GAGE POINT field using the keyboard. Similar to
BEND SEQUENCE, the GAGE POINT is typically
entered after all flanges have been entered and the
BEND SEQUENCE has been specified.
The AUTOFORM Control will check for illegal gage
points whenever a program is created from the
entered part. The following rules have been established to ensure proper gaging of the part. If it is
necessary to violate these rules to bend the part,
select the NO GAGING selection and manually
enter the gage position in the part program. See
BUILDING PROGRAM for more information.

PART DESIGN MENU

.

.

.

.

.

.

.

.

.

.

.

STATUS: Enter new value using keypad. . .
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BLANK WIDTH = .632
0.750

Redraw
Part

If the screen does not appear as shown above, use
the field keys to move to the incorrect fields and
enter the correct value.
If the flange is correct, press the "Next Flange" softkey to advance to the next flange. The screen
should appear as shown following:
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The bend can be successfully gaged from either the
first flange (A) or the END EDGE of the sheet. For
operator safety, the first flange is best. Enter the
following for the GAGE POINT.
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PART NAME . . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO
FLANGE FLG LENGTH FLG DIM.
B
0.750
Outside
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PART BEND RADIUS . . . .
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FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
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16.0
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This completes the information for the second
flange. Press the "Redraw" softkey to verify the
design. The part should appear as follows:
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STATUS: Enter new value using keypad. . .
MIN:
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PART NAME . . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO

Redraw
Part

FLANGE FLG LENGTH FLG DIM.
B
2.000
Outside

The drawing will now change to show the second
flange, which will appear in a flashing yellow color.
The direction and bend sequence number of the
previous angle will also be indicated at this time.
The length of the current flange will be the same as
the previous flange until changed.

From this point on, as flanges are added using the
"Next Flange" softkey, the previous flange values
will be defaulted to the next flange.
Enter the FLANGE LENGTH value for the second
flange by typing the following.
.

0

ENTER

The FLANGE ANGLE and DIMENSION values are
the same as the first flange. Press ENTER to keep
the default value.
In this example, the FLANGE ANGLE value for the
second flange is the same as the first. The angle is
again 90 degrees and in the same downward direction as the previous flange. Press ENTER to keep
the default value (-90).
The BEND LENGTH values are the same as the first
flange. Press ENTER to keep each of these default
values.
The highlighted field should now be the BEND
SEQUENCE field. This will be the second bend in
the sequence which is the same as the default
value. Press ENTER to move to the next field GAGE
POINT.
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STATUS: Enter new value using keypad. . .
MIN:
0.001
MAX: 999.900

Note that the line segment flashing indicates the
current flange being entered. The part will also
indicate the flange number, the start edge and the
bend sequence.
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BLANK WIDTH =
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Redraw
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If the screen does not appear as shown, correct the
appropriate values and redraw the part.
ROTATION AND SCALING
Note that the part does not look identical to the
drawing at this point. This is because the part is
oriented differently from original drawing. The
"Rotate Part" softkey can be used to rotate the part
in 15 degree increments (either clockwise or counterclockwise) to provide the proper orientation with
the original drawing. It can also be used to rotate
the part so the drawing takes advantage of the
screen area available.
The drawing area is limited because of the screen
size. Scale is indicated by the white grid of dots
which represent one inch between dots. As a part is
entered, the scale will be reduced to allow the whole
part to be viewed in the drawing window. As the
scale reduces, the dot grid becomes more compact.
The part itself is scaled down, thus showing less
detail. Flange labels and Bend Sequence may
become difficult to read. The "Rotate Part" softkey
may be used to take advantage of the large drawing
area for the horizontal axis. Select the appropriate
rotation which gives the best view of the part.

For this example, press the "Rotate Part" softkey six
times for a 90 degree rotation to orient the part
similar to the original drawing.
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Now that the Part is oriented correctly, press the
"Next Flange" softkey to continue.
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Enter the following flange information in the same
manner as the previous example:
FLG
FLG.LENGTH
FLG. DIM.
FLG. ANGLE
BND. LEN
BND. SEQ
GAGE PNT.
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The only information which needs to be entered for
the last flange is the LENGTH and FLANGE DIMENSION. After entering those values the part design
will be complete.

0.060

FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
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PART DESIGN MENU

PART NAME . . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO

.

PART BEND RADIUS . . . .

A

Press the "Redraw" softkey after entering the above
information for verification. The screen should now
appear as shown.
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PART NAME . . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO

.
B
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Enter a FLANGE LENGTH of 1.0" (25.4mm) and
indicate a FLANGE DIMENSION of Outside.

.

.

Press the "End Part" softkey and the part design is
now complete. The screen should appear as shown:
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FLANGE FLG LENGTH FLG DIM.
F
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Outside

.

If the flange information is correct, press the "Next
Flange" softkey to continue. If the screen does not
appear as shown, correct the appropriate fields and
redraw the part.
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PART BEND RADIUS . . . .

A

Enter the following flange information for the next
two flanges in the same manner.
FLG
FLG. LENGTH
FLG. DIM.
FLG. ANGLE
BND. LEN
BND. SEQ
GAGE PNT.
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PART NAME . . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . .
0.058
K-Forming Factor . . . . . . . . . . AUTO

Rotate
Part
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Build
Program Flange

1.000
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ReNumber
Seq

Part
Storage
Menu

CAD
Menu

PART INTERFERENCE

Upon pressing the "Redraw" softkey after entering
information for flange 'E', the screen should appear
as follows. If correct, press the "Next Flange" softkey to advance to the last flange.

When drawing the part, as each flange is entered
the Control checks for flanges interfering with each
other. If a flange touches or intersects one or more
flanges, a warning message will appear and the
flange will be drawn in red. Change the flange information so the flange does not interfere and redraw
the part. Note that if the flange angle is entered as
zero (hemming operation), the warning message
will appear because the flange is bent back on
itself. In this case, ignore the message because a
hem is desired.
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EDITING CURRENT PART
Now that the part is complete it is possible to step
through each flange using the "Prev Flange" and
"Next Flange" softkeys. Each time one of these is
pressed, the flange information will change and
allow the operator to edit any field by selecting the
field with the field keys. To see the effect on the
drawn part, press "Redraw Part" or "Rotate Part"
softkeys and the part will reflect the change made.
Pressing the "List All Flanges" softkey will erase the
part drawing and show a list of all the flanges for
the part. The up, down, left and right field keys can
then be used to select any field for any flange. The
part name, material thickness and material radius
field can be selected by using the up field key. The
HOME key will position the highlighted field to the
PART NAME field. Below is the screen after pressing the "List All Flanges" softkey:
PROGRAM:
ABC123

PART DESIGN MENU

PART NAME . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . . 0.058
K-Forming Factor . . . . . . . . . AUTO
FLANGE FLG LENGTH
A
0.750
B
2.000
C
2.000
D
6.000
E
1.410
F
1.000

PART BEND RADIUS . . . .

Pressing one of the previous softkeys will insert a
copy of the current flange either before or after
itself. The flange may then be modified. To delete a
flange, press the "Delete Flange" softkey and the
current flange will be erased.
After making the desired changes to the flanges, the
part can be redrawn by pressing the "Redraw Part"
softkey. The list of flanges will be erased and the
current flange will be shown at the top of the screen
with the part drawn in the part window.
RENUMBER BEND SEQUENCE
When choosing the BEND SEQUENCE for a flange,
it may be convenient to reset the sequence back to
the default when making changes on a large part.
The "Renumber Seq" softkey when pressed will
renumber the bend sequence in order.
This completes the section on editing an existing
part. Now that a part is complete, a program may
be generated for the part.
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BUILDING A PROGRAM

FLG DIM. FLG ANGLE BND LENGTH BND SEQ GAGE PNT.
Outside
- 90.0
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1
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Outside
N/A
N/A
END
N/A

When the "Build Program" softkey is pressed, the
control will check the part to see that all values
have been entered and that the gage points have
been correctly chosen. If errors are found, the
appropriate error message will be displayed along
with the incorrect FLANGE NO. If the part is found
to be correct, the following softkeys and status
message will be displayed:

STATUS: Enter new value using keypad. . .
Insert
Flange

Delete
Flange

First
Flange

Last
Flange

Prev
Flange

Next
Flange

ReNumber
Seq

STATUS: Choose option for building program
using the softkeys.

Part
CAD
Storage Menu
Menu

The field keys can be used to move to a specific field
for any flange.
Individual flanges can be selected by either the updown field keys, entering the flange letter, or the
use of "First, Last, Prev or Next Flange" softkeys.
Typing a flange number from the keyboard and
pressing ENTER will position the highlighted field
to the indicated flange.
Pressing the "First Flange" or "Last Flange" softkey
will position the highlighted field to the appropriate
flange.
To insert a flange before or after the current highlighted flange, press the "Insert Flange" softkey. The
softkeys will then change to the following:
Before
Current
Flange

After
Current
Flange

double
quote

`

single
quote

!

&

$

etc

Append Replace DISK A
Current To
To
Program Program Config

Intern
To
Cart

Cart
To
Intern

)

<

>

Abort

When one of these softkeys is pressed, the control
will calculate the values for RAM DATA, GAGE
DATA and JOB DATA MENUs. The current program
in the AUTOFORM memory will be altered with the
calculated values to bend the designed part.
If the "Append To Program" softkey is pressed, the
step values will be added to the existing program
in the AUTOFORM memory. This may be used
when a part has flanges which are perpendicular
to the two-dimensional view of the PART DESIGN
MENU. Two or more parts can be combined to create a program which will bend the desired part
(i.e. box-type parts).
If the "Replace Current Program" softkey is selected, the Control will prompt the Operator to decide
whether the current program should be deleted.
The following softkeys and status message will be
displayed:
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STATUS: Current program will be DELETED!
Do you wish to continue?
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NO
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PROGRAM:
DEMO1PROG

JOB DATA

PART NAME . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . . 0.058
MATERIAL TYPE. . . . . . Mild Steel
F-Forming Factor . . . . . . . . . AUTO
|

^

~

Abort

TOOL
UPPER

Selecting the "Yes" softkey will cause the control to
prompt the operator for the new name of the program. For this example type the following for the
Program name:
D

E

M

O

1

P

R

O

G

RETURN SPEED . .
20.0
in/min
GUARD MUTE PT . top of mat. + 1/4 in
R,Z-AXIS . . . . . .
Off

.
.
.
.
.

A:
B:
C:
D:
E:

SETS
LOWER

The following screen shows what happens when an
invalid gage point is selected for the first flange and
the "Build Program" softkey is pressed. Correct the
indicated flange and press "Build Program" to create a program.

Change Tool
Program Library
Name

PART BEND RADIUS . . . .
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The PROGRAM NAME appears in the upper left
corner of the menu area. The PART NAME from
which the program was built is listed in the PART
NAME field. The MATERIAL THICKNESS from the
PART DESIGN MENU is listed in the MATERIAL
THICKNESS field.

Select RAM DATA MENU by pressing the softkey.

STATUS: Enter new value using keypad. . .
ERROR: Invalid Gage Point, Angle is not formed.
Please check the Gage Point for FLANGE No. A
Insert
Flange

Ram
Data

Note that TOOL SETS are left blank. TOOL SETS
must be selected by the operator before the program can be cycled. TOOL SETS should be chosen
with the proper vee opening and radius so the bend
radius of the designed part is achieved.

PART DESIGN MENU

PART NAME . . . . . . . . . . . DEMO1
MATERIAL THICKNESS . . 0.058
K-Forming Factor . . . . . . . . . AUTO

DEMO1

STATUS: Enter new part number using keypad.

ENTER

The Control will pause briefly to create the program
and return to normal PART DESIGN MENU screen.
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SPECIAL INSTRUCTIONS

.
.
.
.
.

Part
CAD
Storage Menu
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The "Build Program" softkey is available when the
part is being edited or when the PART DESIGN
MENU is first entered. It is not possible to build a
program until a part is completed.

Shown is Page 1 of the RAM DATA MENU with the
completed step information for the example part.
The values which are calculated by the BUILD PROGRAM function are REVERSAL MODE, VALUE and
BEND LENGTH. The remaining fields use the
default values. The calculated reversal mode will be
the ANGLE mode. Since this mode is designed for
air bending, any bottoming operations would need
to be edited to select POSITION or TONNAGE mode
with the appropriate value.
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RAM DATA (1)

STEP REPEAT

To examine the program created for this part, exit
the PART DESIGN MENU by pressing "Display Main
Menu" button and select the JOB DATA MENU.

1
2
3
4
5

1
1
1
1
1

REVERSAL
MODE
VALUE

BEND
POSITION

Angle
Angle
Angle
Angle
Angle

Center
Center
Center
Center
Center

90.0
90.0
90.0
135.0
135.0

BEND
LENGTH

RAM
OPENING

16.0
16.0
16.0
16.0
16.0

7.0
7.0
7.0
7.0
7.0

FORMING
SPEED
20.0
20.0
20.0
20.0
20.0

The following shows a diagram of the JOB DATA
MENU. When a program is built for a part, only certain fields of the JOB DATA MENU are completed.
The remaining fields will contain default values.
1

STATUS: Enter new value using keypad.
MIN:
1
MAX:
5
Insert
Step
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Delete
Step

First
Step
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Page 3

Gage
Data

Page 2

The default value for RAM OPENING is the maximum stroke of the machine. This value should be
adjusted by the operator for each flange to optimize
bending of the part.
The order of steps in the RAM DATA MENU should
correspond to the BEND SEQUENCE selected in
the PART DESIGN MENU. For this example, the
bending sequence was in the order the flanges were
entered.

Shown below is page 1 of the GAGE DATA MENU
with the completed step information for the example part. The values which are calculated by the
BUILD PROGRAM function are LEFT FLANGE and
BEND ALLOW. The remaining fields use the default
values. GAGE MODE is set to STANDARD.
PROGRAM:
DEMO1PROG

GAGE DATA (1)

STEP GAGE MODE
1
2
3
4
5

HEMMING
Note that REVERSAL MODE field is set to ANGLE.
If the FLANGE ANGLE of the part in PART DESIGN
MENU is zero, this indicates a hemming operation
and the REVERSAL MODE field is set to TONNAGE.
For a hemming operation additional steps may
need to be added before TONNAGE REVERSAL
MODE step to bend the part using an acute angle
die. The operator must also determine the correct
VALUE for TONNAGE REVERSAL which will hem
the part.
The operator may include in the design of the part
an acute angle bend prior to hemming. Simply add
a tonnage reversal step to the program for flattening. QUICK BEND MENU may also be used for the
secondary operation.
PROGRAM:
DEMO1PROG

STEP TOOL
1
2
3
4
5

A
A
A
A
A

0.25
0.25
0.25
0.25
0.25

SPEED
CHG.UP

TILT

BOTTOM
DWELL

MATERIAL
CLAMP

UP
STOP

DOWN
STOP

0.25
0.25
0.25
0.25
0.25

0.0000
0.0000
0.0000
0.0000
0.0000

0.0
0.0
0.0
0.0
0.0

Off
Off
Off
Off
Off

Off
Off
Off
Off
Off

Off
Off
Off
Off
Off

Insert
Step

Delete
Step

First
Step

Last
Step

Page 1

Gage
Data

0.750
2.000
2.000
2.410
1.000

ANGLE

GAGE
ALLOW

RETRACT
DIST

PAUSE
TIME

-0.056
-0.056
-0.056
-0.084
-0.028

0.0
0.0
0.0
0.0
0.0

0.1
0.1
0.1
0.1
0.1

1

STATUS: Enter new value using keypad.
MIN:
1
MAX:
5
Insert
Step

Delete
Step

First
Step

Last
Step

Job
Data

Ram
Data

Page 2

The value field of LEFT FLANGE is calculated
directly from the FLANGE LENGTH fields in the
PART DESIGN MENU. The BEND ALLOW value is
calculated based on the FLANGE ANGLE, MATERIAL RADIUS, and MATERIAL THICKNESS fields of
the PART DESIGN MENU.

Note that the value calculated for the BEND ALLOW
field is dependent on the FLANGE DIMENSION
TYPE specified in the PART DESIGN MENU. For
this example flange dimensions are OUTSIDE
dimensions. The BEND ALLOW value will change if
the FLANGE DIMENSION TYPE is changed.
1

STATUS: Enter new value using keypad.
MIN:
1
MAX:
5

Standard
Standard
Standard
Standard
Standard

RIGHT
FLANGE

The actual X -AXIS GAGE POSITION is the sum of
the LEFT FLANGE and BEND ALLOW values. If
adjustments are necessary to achieve the desired
part, edit BEND ALLOW value to change the gage
position.

RAM DATA (2)
SPEED
CHG.DWN

LEFT
FLANGE

For the example part illustrated, the CLAMP function in RAM DATA must be set ON in step 3
because it is a reverse angle bend.

Page 3

TOOL SETS
Page 2 of the RAM DATA MENU contains all default
values. If multiple tool sets are used to bend the
part, the operator must edit the TOOL SET field of
RAM DATA page 2 to use the proper tool for each
step. The default tool for all steps is "A."
Select the GAGE DATA MENU by pressing softkey.

The Operator must enter a retract distance and
pause time if required to avoid gage/part interference. For the example part, a RETRACT DISTANCE of about two inches and PAUSE TIME of
one second should be added to step 3 due to the
reverse angle bend.
For an AUTOFORM with a standard-type backgage
(CNC Backgage or CNC Heavy Duty) having manual R-axis, this is the only information for the GAGE
DATA MENU. If an optional type backgage (CNC
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Six-Axis or CNC Plate) having powered R-axis is
installed, the following values are calculated on
Page 2 of the GAGE DATA MENU.

PROGRAM:
DEMO1PROG

STEP

R-AXIS LEFT and RIGHT (HEAVY DUTY or
SIX-AXIS option)

1
2
3
4
5

The R-Axis values for Page 2 of the GAGE DATA
MENU are calculated based on the MATERIAL
THICKNESS entered in the PART DESIGN MENU.
The R-AXIS position will be set at .050" (1.3mm)
above the top of die if the material is .060" (1.5mm)
or greater. If the material is less than .060"
(1.5mm), the R-AXIS positions will be .010"
(.25mm) less than the MATERIAL THICKNESS.

GAGE DATA (2)

FINGER
OFFSET

R-left

R-right

0.000
0.000
0.000
0.000
0.000

0.048
0.048
0.048
0.048
0.048

0.048
0.048
0.048
0.048
0.048

Z-left
-7.500
-7.500
-7.500
-7.500
-7.500

Z-right
7.500
7.500
7.500
7.500
7.500

1

STATUS: Enter new value using keypad.
MIN:
1
MAX:
5
Insert
Step

Delete
Step

First
Step

Last
Step

Job
Data

Ram
Data
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The screen should appear as shown:

SHAPE LIBRARY
PROGRAM:
DEMO1PROG

STEP
1
2
3
4
5

GAGE DATA (2)

FINGER
OFFSET

R-left

R-right

0.000
0.000
0.000
0.000
0.000

0.048
0.048
0.048
0.048
0.048

0.048
0.048
0.048
0.048
0.048

1

STATUS: Enter new value using keypad.
MIN:
1
MAX:
5
Insert
Step

Delete
Step

First
Step

Last
Step

The purpose of the SHAPE LIBRARY is to shorten
the time required to go from a designed part to a
formed part. The shape library works in conjunction with the PART DESIGN MENU. A list of generic shapes will be displayed on the screen. The operator or designer may then scan the shapes for a
close approximation to the desired part. Once the
correct shape has been found, it may be transferred
to the PART DESIGN MENU where specific flange
dimensions, gaging and bend sequence are added.
Thus, the SHAPE LIBRARY, in many cases, will
save one step of the part entry procedure.

Job
Data

Ram
Data

Page 1

Z-AXIS LEFT AND RIGHT (SIX-AXIS option only)
The Z-AXIS values for Page 2 of the GAGE DATA
MENU are calculated based on the BEND LENGTH
of the part as entered in the PART DESIGN MENU.
Default values are based on the bend occurring at
the center of the bed. The Z-LEFT and Z-RIGHT
positions are one-half the bend length minus 1/2”
(12.7mm) on either side of the center of the bed.
It will be necessary to adjust these positions if the
part is not centered about the bed or special material supports, or multiple die sets are installed in
the machine.
At this point the program may be used to bend the
part. It can be saved in PROGRAM STORAGE for
later recall thus avoiding the BUILD PROGRAM creation sequence. This completes the discussion of
BUILD PROGRAM and the PART DESIGN MENU.

The AUTOFORM Control contains a set of general
vee bend shapes in the SHAPE LIBRARY. In addition, optional shape sets may be obtained from
CINCINNATI INCORPORATED for specific fabrication requirements.
The customer may customize their shape library by
transferring parts created in the PART DESIGN
MENU into the SHAPE LIBRARY.
The SHAPE LIBRARY is selected by pressing the
softkey from the AUTOFORM CAD MENU. The control will have one active shape loaded. The name of
the current shape is listed at the top of the screen.
The SHAPE LIBRARY screen will graphically display
up to 16 parts on each screen. The field up and
down keys may be used to display additional
screens of shapes. Each shape is identified by a
sequence number and up to a 16 character name.
The following is a diagram of the screen with several shapes displayed:
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PROGRAM:
DEMO1PROG

STATUS: Choose direction to transfer PART or
SHAPE using the softkeys.

SHAPE LIBRARY

CURRENT SHAPE:
PATH:
VOLUME: Internal

K
BYTES REMAINING: 96000

1

A

2

B

3

C

4

D

5

E

6

F

7

G

8

H

9

I

10

J

11

K

Shape
to Part
Design

STATUS: Make a selection using the softkeys.
Select
Current
Shape

Delete
Shape

Transfr
Shape/
Part

Change
Display
View

Part
Design
Menu

CAD
Menu

The "Select Current Shape" softkey is used to
choose the current shape in the library to be later
transferred into the PART DESIGN MENU. After
pressing softkey, the following softkeys will appear:
Seq
Number

Name

ESC nn

\

/

?

"

'

Continue

Teach
Data

Text

Tooling
Library

Done

Gage
Data

Abort

Abort

After pressing the softkey above, the softkeys will
change to the following and the control will prompt
the operator with the following message:

Cancel

Select
Single

UnSelect
All

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Before transferring the part, the control will prompt
the operator to determine whether the transfer
should be continued with the following message.
STATUS: Do you wish to continue the transfer?
WARNING: Current Shape will be replaced
with current Part.

The "Transfr Shape/Part" softkey is used to transfer a shape into the PART DESIGN MENU, or to add
a shape to the library by transferring a part into the
SHAPE LIBRARY.
Shape

Job
Data

The "Design to Shape" softkey will transfer the current part listed in the PART DESIGN MENU into the
SHAPE LIBRARY. This shape will be stored in the
library and it will also replace the current shape
selected. Note that when a part is transferred as a
shape, only the number of flanges, flange length
and flange angle are saved with the shape. The
name used for the part will be the name used for
the SHAPE NAME. The CURRENT SHAPE field on
the SHAPE LIBRARY screen will display the name
of the shape which was just transferred.

TRANSFERRING SHAPES AND PARTS

CAD

Copy
Steps

STATUS: Do you wish to continue the transfer?
WARNING: Current Part will be replaced
with current shape.

The "Delete Shape" softkey is used to delete a shape
from the library. After pressing this softkey, the
Control will prompt the Operator for the full name
of the shape to be deleted. When the operator types
the name and presses ENTER key, the shape will be
deleted and the display will be updated to erase the
deleted shape. Note that the CURRENT SHAPE is
not affected when deleting shapes from the library.
The Operator may delete the original copy of the
shape in internal memory, and the CURRENT
SHAPE will still exist until it is replaced.

Lower
Tool

Last
Step

Before transferring the shape, the Control will
prompt the Operator whether the transfer should
be continued with the following message:

;

The CURRENT SHAPE field will show the name of
the shape which has been selected.

Upper
Tool

11 char
unsorted

The "Shape to Part Design" softkey will transfer the
current shape listed in the SHAPE LIBRARY into
the PART DESIGN MENU. This shape will replace
the current part in the PART DESIGN MENU. Note
that the values transferred to the PART DESIGN
MENU are the number of flanges, flange length and
flange angle. The other fields are completed with
the default values. The PART NAME is filled in with
the SHAPE NAME. It will be necessary to complete
the PART DESIGN information by entering the gage
point, bend sequence, flange dimension type if not
default and material thickness and radius.

The operator may select a shape by typing the
sequence number or the full shape name under
which it is stored.

Transfr
Shape/
Part

Design
to
Shape

Continue

Cancel
Z-AXIS

F-AXIS

All
Axes

Quick
Bend

Set-up
Mode

Tooling
Library

Abort

The softkey labeled "Change Display View" can be
used to show the shapes stored in internal memory in a non-graphical format. Pressing the softkey
will cause the softkeys to change as shown below.
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Display
Text

Display
Shapes

Radius

Vertex

Run
Mode

Next
Step

Prev
Step

End
Edit

Abort

Selecting the "Display Text" softkey will erase the
shapes from the screen and display a list of shapes
in text format similar to the PROGRAM STORAGE
or PART STORAGE MENUs. All functions discussed
above for transferring, deleting or selecting current
shapes will work the same, except that the shapes
will not be drawn. This feature may by used in
some cases to search for a shape quickly without
having to page through 16 shapes at a time.
Following is a diagram of the SHAPE LIBRARY in
the all text format.
PROGRAM:
DEMO1PROG
CURRENT SHAPE:
PATH:
VOLUME:
SEQ

SHAPE NAME

1
2
3
4
5
6
7
8
9
10
11

A
B
C
D
E
F
G
H
I
J
K

Selecting the "Display Shape" softkey will change
the display back to the graphical listing if the text
format was previously being used.
Two additional softkeys are displayed which allow
the operator to quickly select the PART DESIGN
MENU or go back to the AUTOFORM CAD MENU.
This completes the discussion the the SHAPE
LIBRARY and the AUTOFORM CAD MENU.

SHAPE LIBRARY
K
BYTES REMAINING: 96000
DATE

SEQ

SHAPE NAME

DATE

Sep 14 88 10:58
Sep 14 88 10:59
Aug 16 88 12:36
Aug 16 88 12:38
Aug 16 88 12:39
Aug 16 88 12:40
Aug 16 88 12:42
Aug 16 88 12:43
Sep 14 88 11:01
Sep 14 88 11:04
Sep 14 88 11:05

STATUS: Make a selection using the softkeys.
Select
Current
Shape

Delete
Shape

Transfr
Shape/
Part

Change
Display
View

Part
Design
Menu

CAD
Menu
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❦

SECTION 8

OPTIONS
The force developed by Auto Crown cylinder is
proportional to the forming load. This force pushes
up on the center of the bed. The cylinder is of such
a size that its force is approximately twice as large
as the forming load. The bed therefore deflects up
an amount equal to the deflection of the ram. The
result is that the bed and ram remain parallel and
the upper die penetration is uniform along the bend
length. Longer machines may have two Auto
Crown cylinders.

ADDITIONAL OPERATOR CONTROLS
One additional palmbutton Operator Station
and/or footswitch can be installed on the AUTOFORM. See previous description of MACHINE CONTROLS STATION in SECTION 6 - MACHINE CONTROLS for the operation of these controls.

AUTO CROWN
The Auto Crown option is a special bed with a
variable proportional crown which automatically
compensates for both bed and ram deflection for an
applied centered load of any magnitude and length
up to the nominal machine length. It causes the
bed and ram to remain parallel in the loaded condition. With this device, the bend angle remains
constant along the length of the bend.

AUTOFORM ADAPTIVE BENDING
Adaptive bending option allows the AUTOFORM to
adapt to a change in material strength and thickness by changing the ram reversal position when
air bending parts. The feature includes a TEACH
mode, which requires a series of test bends. From
these test bends the Control determines the relationship between material strength, material thickness, ram position and bend angle. The test bends
are made once for a set of dies, with the information stored in the Control’s memory.

A machine equipped with Auto Crown does not
have a microcrowned bed. The bed top and ram
nose are machined straight.
The bed is sandwiched between two auxiliary cross
members. All three are pinned together at two
places near the end of the bed as shown in Figure
8-1. A hydraulic cylinder is mounted in slots in the
center of these three members. The top of the piston contacts the top of the slot in the bed. The bottom of the cylinder contacts the bottom of slots in
the auxiliary cross members.

At the start of the bend the ram reversal point is
unknown. The material thickness and material
strength of the piece being bent are measured during the bend. The Control uses this information
and the information from its memory, “learned”
during the TEACH mode, to calculate a ram reversal point. When this point is reached, the ram
reverses. All of these calculations occur during the
actual bend cycle for every stroke.
It is important to read the Adaptive Bending operation described in a separate manual EM-327.

BACKGAGES
Set-up, programming and operating techniques for
the optional backgages are described in the following procedures. Also described are the gage assemblies and fingers used with these backgages.

GAGE ASSEMBLIES
! WARNING !
THE FOLLOWING GAGE FINGER ADJUSTMENTS
SHOULD NEVER BE MADE WHILE THE GAGE
ASSEMBLY IS IN PLACE ON THE BACKGAGE.
ALWAYS USE THE FINGER ASSEMBLY POSITIONING TOOL TO REMOVE THE GAGE ASSEMBLY.

FIGURE 8-1 – Auto Crown

EM-444 (N-09/99)
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The gage finger assemblies are installed or
remounted by using the finger assembly positioning
tool (Figure 8-2). This tool releases the gage assembly clamp and holds the assembly while it is being
moved. The finger assembly positioning tool can be
used to position the gage assemblies from the front
of the machine.

➛

FINGER OFFSET = -3.0"

1.5

➛

➛

1.0

➛

HEAVY DUTY GAGE BLOCK

FIGURE 8-2 – Finger assembly positioning tool

GAGE FINGERS

FINGER OFFSET = 0.0"

➛

Several types of gage fingers are available for the
AUTOFORM backgages. The 1" (25.4mm), 1/4"
6.4mm) and 1/8" (3.2mm) (optional) fingers are
installed in the standard gage assembly. For gaging
large or heavy material, the heavy duty gage block
replaces the standard gage assembly. Refer to Figure 8-3.

➛

1.0

➛1.0➛
➛

➛

3.0
4.0

➛
➛

STD. GAGE ASSEMBLY – 1" FINGER

The 1/4" (6.4mm) gage fingers can be rotated in the
gage assembly to provide either a one inch or a onequarter inch high surface for short flanges. See Figure 8-4 for minimum flange dimensions. The 1/8"
(3.2mm) gage finger (optional) can be used for
smaller flanges. The 1" (25.4mm) square gage finger
or the heavy duty gage block should be used whenever possible, as these provide the largest gage target and contact area.

FINGER OFFSET = 0.0"

➛

➛1.0➛
.25

IMPORTANT: The selected gage surface should
be analyzed carefully to avoid interference
with the tooling.

➛1.0➛
➛

The 1/8" (3.2mm) (optional) and 1/4" (6.4mm) gage
fingers can also be used as a sheet support, as
shown in Figure 8-5.

➛

3.0
4.0

➛
➛

STD. GAGE ASSEMBLY – 1/8" & 1/4" FINGER

FIGURE 8-3 – Gage/finger assemblies
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➛

➛

➛

1.0

PROGRAM GAGE POSITION(S)
The actual position of the gage in relation to the
tooling is selected when entering a program into the
AUTOFORM Control. This procedure is described in
“GAGE DATA MENU”, which appears in SECTION 7.
The actual gage dimension from the centerline of
the tooling to the gage surface is determined by
flange dimension, bend allowance and finger offset
program inputs. See Figure 8-6.

FINGER SIZE
VEE

1"
(25.4mm)

.25
(6.4mm)

.125
(3.2mm)

.25
(6.4)
.375
(9.5)
.5
(12.7)
.625
(15.9)
.75
(19)
.875
(22.2)
1"
(25.4)
1.125
(28.6)

1.125
(28.6)
1.188
(30.2)
1.25
(31.8)
1.313
(33.3)
1.375
(35)
1.438
(36.5)
1.5
(38.1)
1.563
(39.7)

.438
(11.1)
.5
(12.7)
.563
(14.3)
.625
(15.9)
.688
(17.5)
.75
(19)
.813
(20.6)
.875
(22.2)

.313
(8)
.375
(9.5)
.438
(11.1)
.5
(12.7)
.563
(14.3)
.625
(15.9)
.688
(17.5)
.75
(19)

–➛
➛

A

➛+

➛

"A" (ACTUAL GAGE DIMENSION) =
X-AXIS DIM. ± BEND ALLOWANCE
AND ± FINGER OFFSET.

– BEND ALLOWANCE AND – FINGER OFFSET
WILL MOVE THE GAGE FORWARD TOWARD
THE TOOLING.
+ BEND ALLOWANCE AND + FINGER OFFSET
WILL MOVE THE GAGE BACKWARDS AWAY
FROM THE TOOLING.

FIGURE 8-4 – Minimum flange size

FIGURE 8-6 – Actual gage dimensions

R-AXIS / Z-AXIS DISABLE
FINGER OFFSET = -1.0”
WHEN USED AS SHEET
SUPPORT

➛

This control feature is provided when either a SixAxis, Plate Gage or the powered "R" option is
installed on the AUTOFORM. Its purpose is to prevent "R" or "Z" gage motion when a gage bar or rear
material supports are used. An "R", and Z-axis field
will be displayed in the JOB DATA screen if both an
R and a Z-axis are present. If only an R-axis is present, the display will show the R-axis field. If these
options are not installed, this field will not appear
on the JOB DATA screen.
The R, Z-axis field allows these axes to be turned
OFF. When OFF, no motion will occur along these
axes, even if positions have been set in the program. The default value is ON.

WORK SUPPORT

The value of this field is saved with the program.
When a program is loaded from Program Storage,
the state of the R, Z-axis field is checked. If the field
is set to ON, the R, Z-axis value may be changed
from the program being loaded. If the field is set to

FIGURE 8-5 – Gage finger used as sheet support
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OFF, the R, Z-axis value from the program being
loaded is ignored. The only way to change the R, Zaxis field from OFF to ON is to enter the JOB DATA
screen and manually change it.
PROGRAM:
TEST001

6 AUG 89
12:00 PM

JOB DATA

15601
PART NUMBER
MATERIAL THICKNESS 0.130 in.
0.000 in.
CLAMP POS ADJ
Mild Steel
MATERIAL TYPE
AUTO
K-Forming Factor
TOOL SETS
UPPER
LOWER

RETURN SPEED
20.0 in/min
GUARD MUTE PT top of mat + 1/4
ON
R, Z AXIS
FRONTGAGE
BOTH ON

SPECIAL INSTRUCTIONS

A:
B:
C:
D:
E:
STATUS: Enter new part number using keypad.
Change Run
Program Mode
Name

Ram
Data

FIGURE 8-7 – Gage assembly

Last
Menu

Note: The locking pin spins freely unless it is pulled
out. This allows the knob to rest against the
backgage face, thus preventing the finger from
being unlocked while the assembly is in position on the gage bar.

HEAVY DUTY BACKGAGE
(CNC Plate Backgage in the Control)
Two types of gaging surfaces are furnished with
Heavy Duty Backgages. Heavy duty gage blocks are
non-adjustable hardened steel assemblies, which
are generally recommended for gaging large sheets
or plates (over 100 lbs./45.4kg). Standard gage
assemblies consist of an aluminum body with an
adjustable finger holder, which can be used to
mount a variety of gage fingers. See Figure 8-7.

IMPORTANT: Do not use the standard gage finger assemblies when gaging plates or
sheets that weigh over 100 lbs. (45.4kg).
Damage to adjustable finger holder could
result. Use Heavy Duty Gage Blocks for
these applications. Never allow the workpiece to contact the aluminum gage bar.
Bar damage could result.

The gage finger assemblies should be positioned
left-to-right to contact the part being formed at the
desired gage points. Normally, the two gage finger
assemblies should be spread as wide as possible to
provide the most accurate gaging. The gage finger
assemblies are moved along the gage bar by using
the finger assembly positioning tool (Figure 8-2).
This tool releases the gage assembly clamp and
holds the assembly while it is moved. The finger
assembly positioning tool can be used to position
the gage assemblies from the front of the machine.

Note that finger offset must be entered when using
Heavy Duty Gage Blocks and other gages which are
not 3.000" (76.2mm) long. Procedure for entering
FINGER OFFSET is described below. Examples of
finger offset values for some common applications
appear in Figures 8-3, 8-5 and 8-6.
To enter finger offset for the Heavy Duty Backgage,
use the following GAGE DATA (2) MENU.
Normally the control will position the gage bar
relative to the ram centerline for a gage surface
that is 4.000" (102mm) in front of the face of the
gage bar. This is correct when using standard
gage finger assemblies with 3.000" (76mm) long
fingers, along with tooling that is centered on
ram centerline. Shorter gage assemblies require
negative offset and longer assemblies require
positive offset values. Heavy duty gage blocks
require a -3.000" (-76mm) offset since their gage
surface is 1.000 (25.4mm) in front of the gage
bar. See Figure 8-6 for more information.

Minor part flange differences (end-to-end) can be
corrected by adjusting the individual gage fingers
either forward (to shorten flange) or backward (to
lengthen flange). First remove the gage assembly
from the backgage bar. Loosen the finger by pulling
out the locking knob (Figure 8-7) and turning knob
counterclockwise. The adjusting collar has a total
range of .060" (1.5mm).
Adjust the collar forward the desired amount.
Reseat finger shoulder tightly against adjusting collar and tighten the locking knob.
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◆

PROGRAM:
TEST001

GAGE DATA (2)

FINGER
OFFSET

R-left

R-right

1

0.000

00.050

00.050

2

0.000

00.050

00.050

STEP

Enter the following for R-LEFT to position the
bottom of the left finger 1.000" (25.4mm) above
the die:
1

ENTER

The R-RIGHT dimension automatically defaults to
the same value as was selected for the left dimension. Either this default value or a new value can be
selected.
STATUS: Enter new value using keypad.
Transfer

◆

Run
Mode

Job
Data

Ram
Data

Press the ENTER key to keep the R-RIGHT dimension the same as the left.

Page 1

IMPORTANT: Since the gage bar height on the
Heavy Duty Backgage is programmable,
there is danger of collision between the
gage bar and work supports. Special care
should be taken when programming the
gage with work supports.

Enter the following for FINGER OFFSET:
NO
–

3

ENTER

Vertical position of the gage bar is controlled by
AUTOFORM programs using the R-RIGHT and RLEFT fields. The procedure for entering Bar Height
into a program is described below. Sometimes it
may be desirable to position the gage bar manually
using the Remote Gage Pendant. Individual UP and
DOWN switches on pendant allow control of both
ends of the gage bar.

SIX-AXIS BACKGAGE
Gaging surfaces furnished with the Six-Axis Backgage include two standard gage assemblies, and
two 1" (25.4mm) and two 1/4" (6.4mm) gage fingers. These fingers are shown in Figure 8-3.
The gage assembly adjusting collar is normally
not used for Six-Axis Backgage applications. The
collar should be adjusted to .00” and left in this
position. Otherwise the programmed position
could be off the amount the adjusting collar is
turned out. See Figure 8-7. Minor adjustments to
the part flange dimensions can be made to X-axis
right and left input dimensions using INDEPENDENT GAGE mode.

The bar height will depend upon the shape of the
part being formed. Care should be exercised when
the gage bar is being positioned close to the dies or
work supports to avoid interference.
The R-LEFT and R-RIGHT fields position the vertical height of the gage fingers. When the '"R" position
is 0.000", the bottom of the Standard 1" (25.4mm)
square finger will be 0.000" above the top of the
lower die. If non-standard fingers are used which
are greater than one inch, adjust the "R" positions
by a positive number equal to one-half the difference. If non-standard fingers are used which are
less than one inch, adjust the "R" positions by a
negative number equal to one-half the difference.
For example, if a 1.5" (38.1mm) finger is used,
make all "R" positions .25" (6.4mm) higher. If a .5"
(12.7mm) finger is used, make all "R" positions .25"
(6.4mm) lower.

The Six-Axis Backgage is programmed by X-axis, Raxis and Z-axis inputs.
The actual position of the gage finger in relation to
the tooling in the X-axis direction is determined by
three program inputs. They are the X-axis dimension, bend allowance and finger offset. See Figure
8-6. To enter X-axis positions, refer to GAGE DATA
MENU described earlier in this section.
An R-axis position is required for each step in a
program. A dimensional value for each step of the
program must be selected. The R-axis position is
illustrated in Figure 8-8.

The default position for both R-LEFT and R-RIGHT
is 0.050" (1.27mm) above die.
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for Z-LEFT and Z-RIGHT are the maximum left and
right positions. These depend on the length of the
machine.

➛

A Z-axis position is required for each step of a program. A dimensional value for each step of the program can either be selected or manually transferred
to the program step. At the 0.000 position the center of the finger is at the center of the machine. Negative (-) numbers are to the left of center and positive (+) numbers are to the right.

0.0000
"R" POSITION

TRAVEL
LIMIT 8"

For each bend being made the fingers should be
spread as far as possible to provide the most accurate gaging.

➛

◆

➛

2"

Enter the following for Z-LEFT gage finger 24"
(610mm) to the left of center:
NO
–

To enter R-axis and Z-axis positions, use the GAGE
DATA (2) MENU shown below:

STEP
1
2

GAGE DATA (2)

FINGER
OFFSET

R-left

R-right

Z-left

Z-right

0.000
0.000

00.050
00.050

00.050
00.050

-46.630
-46.630

46.630
46.630

4

ENTER

The Z-RIGHT dimension automatically defaults to
the same value as was selected for the left dimension
while in ENTER NEW PROGRAM, except that the
sign becomes positive. But if in EDIT mode, then
both must be changed individually. Either this
default value or a new value can be selected. Always
maintain a minimum of 3" (76.2mm) clearance
between Z-LEFT and Z-RIGHT dimension to avoid
interference.

FIGURE 8-8 – R-axis position

PROGRAM:
TEST001

2

◆

Press the ENTER key to keep the Z-RIGHT
dimension the same as the left and the gage fingers symmetrical about the center of the
machine.

SPECIAL STEP PROGRAMMING
IMPORTANT: In some special machine set-ups when
multiple dies or special die sets (i.e. punching die
with guide pins) are used, it is necessary to take
special precautions when programming to prevent gage finger interference with the tooling.

STATUS: Select function using softkeys.
Next
Step

Transfer

◆

End
New
Pgm

Ram
Data

Job
Data

Page 1

Enter the following for R-LEFT to position the
bottom of the left finger 1.000" (25.4mm) above
the die.
1

When direct line movement of gage finger(s) along
the Z or R-axis would cause a collision between the
gage and tooling (Figure 8-9), a "dummy" (extra)
step(s) should be added to provide a motion path
around obstacles for the gage finger to follow. Extra
steps can be added by setting the REPEAT at "0" for
that step. This will allow the gage to cycle through
the extra step without cycling the ram.

ENTER

The R-RIGHT dimension automatically defaults to
the same value as was selected for the left dimension while in ENTER NEW PROGRAM. But if you
are in EDIT mode, then both must be changed individually. Either this default value or a new value
can be selected.
◆

As shown in Figure 8-9, when moving from position
"A" to position "B" along the Z-axis, possible interference could occur at the step between the dies
unless an extra (dummy) step(s) is added. The extra
step would first move the fingers backward and
upward away from the dies. The bending step would
then move the gage sideways and finally back into
position over the higher die. This step would eliminate the gage/tooling interference.

Press the ENTER key to keep the R-RIGHT
dimension the same as the left.

The Z-LEFT and Z-RIGHT fields position the gage
fingers horizontally left-to-right. The default values
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internal memory can be stored on a cartridge. The
internal memory can then be erased and filled with
new files.
When it is necessary to recall a file which was
stored on the data cartridge, transfer the data cartridge memory back into the AUTOFORM Control
internal memory. Note that whenever the data cartridge is loaded into the AUTOFORM Control, all
files previously stored in the internal memory are
erased. Therefore, if the operator is using the data
cartridges to gain additional storage, at least two
cartridges are required to swap internal memory to
and from the cartridge.
The data cartridge contains non-volatile memory,
which means it can be disconnected from the Control without losing any data. The cartridge will hold
the information stored on it for many years. The
cartridge also has a “Write Protect” switch which
selects whether data can be stored. If the Write Protect switch is “ON”, then no information can be
stored on the cartridge. Turning the switch to the
“OFF” position will allow the cartridge to be used for
storing data.

FIGURE 8-9 – Special step programming

CONTINUOUS RUN MODE
The MODE SELECT switch may have an optional
fourth position - “RUN”. This is a production mode
that will continue to cycle through the program as
long as the active control is depressed. The operator is not required to release the control between
strokes.

DATA CARTRIDGE STORAGE
The external DATA CARTRIDGE STORAGE unit is
located on the side of the main electrical enclosure.
Behind the flip-up cover is a receptacle into which
a data cartridge can be inserted. Figure 8-10 shows
the enclosure and the DATA CARTRIDGE.
The flip-up cover should always be kept closed
when not accessing the cartridge inside. The cartridge is used to make a copy of the information
stored in the internal memory of the AUTOFORM
Control. This consists of the TOOLING LIBRARY,
PROGRAM STORAGE and optional ADAPTIVE FILE
STORAGE. Once the internal memory of the control
has been copied to a data cartridge, it can be reloaded back into the control at a later date.
There are two reasons for using a data cartridge.
One is simply to back-up the information stored in
the Control. If for some reason the AUTOFORM
Control internal memory is erased, it can be recovered from the cartridge.
FIGURE 8-10 – Panel for Data Cartridge Storage

The other reason for using a data cartridge is to
provide additional storage for programs and tools
and optional Adaptive files. Once the internal memory of the Control is filled, no additional programs,
etc., can be stored there. Using data cartridges, the

The AUTOFORM menu used to access the data cartridge is the FILE UTILITY MENU. "Backup/Restore Internal" softkey is used.
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PROGRAM:
TEST0001

FILE

IMPORTANT: All data in internal memory will be
overwritten!

30 APRIL 91
12:00 AM

UTILITY

Drive Volume: LOCAL DRIVE A
Yes

Disk Format: High Density

Cancel

Stainless
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

Program
Storage

Current Path: \

At this time, the operator may cancel the transfer by
pressing the "Cancel" softkey. If the "Yes" softkey is
pressed, the transfer will begin and, when complete,
the PROGRAM STORAGE softkeys will return.

OPERATION STATUS: WAITING

CNC FRONTGAGE
The CNC Frontgage is designed to gage sheets up to
3/16"/4.8mm maximum thickness that weigh less
than 400 lbs. (181.4kg) or 200 lbs. (90.7kg) per
unit. Heavier sheets may be gaged if additional
work supports are used. Reasonable care should be
used when positioning heavy sheets.

STATUS: Select a function using the softkeys.
Change
Drive
Options

Change
Path

Format
Local
Disk

Rebuild
Index

Make
New
DIR

Back-up/ Back-up/ Delete
Restore Restore File(s)
Config
Internal

File
Menu

Press one of the following softkey to access the data
cartridge:
Intern
To
Disk

Disk
To
Intern

colon

Intern
To
Cart

Cart
To
Intern

|

^

~

IMPORTANT: Heavy shock load could damage parts
of the frontgage.

Abort

Each gage unit has a programmable gage range of
40" (1016mm). The absolute maximum and minimum programmable gage positions vary depending
on the press brake bed width.

Pressing the "Intern To Cart" softkey will cause all
the internal memory to be transferred to the data
cartridge currently inserted in the panel. A warning
message will appear and allow the operator to cancel as shown below:
STATUS:

The carriage travel is limited to 10" (254mm) and
the operator must select the proper finger to use
during gaging.

Copy all internal memory to
Data cartridge?

The gage bar vertical range is 6" (152.4mm) and
should accommodate most die heights.

IMPORTANT: All the data in the cartridge will be
overwritten!
Yes

Cancel

Stainless
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

The gage units can be positioned anywhere along
the bed of the press brake. The maximum distance
between gage fingers is the actual bed length minus
29" (736.6mm). The minimum distance between
gage fingers is 5" (127mm). For example: A 135 x 10
Ft. AUTOFORM Press Brake has an actual bed
length of 144" (3657.6mm). This means the maximum distance between fingers is 144" - 29" = 115"
(3657.6 - 736.6 = 2921mm) and the minimum is 5"
(127mm).

Program
Storage

At this time the operator may cancel the transfer by
pressing the "Cancel" softkey. If the "Yes" softkey is
pressed, the status line will change as follows:
STATUS: Change name of Cartridge?
Yes

Cancel

Stainless
Steel

Soft
Alum

Hard
Alum

Soft
Copper

Hard
Copper

Tooling
Library

Program
Storage

CNC FRONTGAGE SET-UP

If you select the "Yes" softkey, the operator is
allowed to enter up to sixteen characters for a cartridge name. Pressing the "Cancel" softkey will continue with the transfer process.

Based on the workpiece, determine where the gage
units will be positioned along the press brake bed.
The gage units should be positioned such that they
adequately support the workpiece and are positioned as far apart as possible to provide accurate
gaging. If a single gage unit with the squaring arm
is to be used, the other unit should be positioned
out of the way, near the end of the press brake with
disabled command in the control.

Once the transfer is complete, the PROGRAM
STORAGE softkeys will return.
Pressing the "Cart To Intern" softkey will cause all
the internal memory to be replaced with that stored
on the data cartridge. A warning message will
appear and allow the operator to cancel as shown
below.
STATUS:

To move the gage units, loosen the housing clamp
handles (1/2 turn). Move the gage units to the
desired positions along the front of the press brake.
Tighten the housing clamp handles.

Copy all cartridge data to
internal memory?
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Note: Failing to tighten the housing clamp handles
could result in damage to the gage unit
mounting track.

tor should now press the softkey display on the
screen. This will cause the frontgage to reposition.

To set the gage bar height, turn the vertical adjusting handles until the top of the gage bars are flush
to 1/32" (.793mm) above the lower die.

! ! DANGER ! !
MAKE SURE YOU KNOW WHEN AND WHERE
THE GAGE WILL MOVE BEFORE YOU PLACE
THE FRONTGAGE IN OPERATION.

After the gage units have been positioned and
clamped, select which units are to be enabled. To
enable the frontgage, select the JOB DATA screen.
If a frontgage is present, the display will show a
frontgage field. If this optional feature has not been
installed, this field will not appear on the JOB
DATA screen. Move the cursor to the frontgage field
and enable the desired gage unit(s) by pressing one
of the four softkeys. The options are BOTH OFF,
LEFT ON, RIGHT ON, OR BOTH ON.
PROGRAM:
TEST001

RETURN SPEED
20.0 in/min
GUARD MUTE PT top of mat + 1/4
R, Z AXIS
ON
FRONTGAGE
BOTH ON

SPECIAL INSTRUCTIONS

A:
B:
C:
D:
E:

If the next frontgage movement is away from the
die, the frontgage will automatically reposition
at the workpiece clamp point.

◆

If the next frontgage movement is towards
die, the frontgage will not reposition until
ram gets to a predetermined position below
clamp point, thus allowing front edge of
workpiece to clear the gage fingers.

◆

If the desired bend angle is shallow and the
workpiece edge will not clear the gage finger, the
frontgage will not reposition and the operator
will be prompted to initiate the gage movement
the same as before.

the
the
the
the

The operator must select the proper gage finger to
use during gaging since there is a 40" (1016mm)
gage range, but only a 10" (254mm) carriage travel.

STATUS: Enter new part number using keypad.
Change Run
Program Mode
Name

◆

6 AUG 89
12:00 PM

JOB DATA

15601
PART NUMBER
MATERIAL THICKNESS 0.130 in.
0.000 in.
CLAMP POS ADJ
Mild Steel
MATERIAL TYPE
AUTO
K-Forming Factor
TOOL SETS
UPPER
LOWER

Based on the following criterion, the frontgage may
or may not automatically reposition during the
bend for the remaining program steps:

Ram
Data

The proper finger to use during gaging will be displayed on the RUN MODE screen under the frontgage data fields. The fingers are numbered (1), (2),
(3) and (4), with number (1) being closest to the die.

Last
Menu

The frontgage has now been set-up and is ready to
program.

The following is a list of finger ranges for each press
brake bed width:

CNC FRONTGAGE OPERATION

3.50" Wide Bed

Before operating the frontgage, read and understand the safety guidelines on Page 8-11.

Finger
Finger
Finger
Finger

Note: Frontgage mounting position and adjustment
may interfere with point-of-operation safeguarding. Ensure safeguarding is not compromised and operator protection is maintained.

#1
#2
#3
#4

3.500" to 13.500"
13.501" to 23.500"
23.501" to 33.500"
33.501" to 43.500"

4.50" Wide Bed

The operation of the CNC Forming Center with a
frontgage enabled is the same as without, except
the operator now has the ability to frontgage parts
that may have been difficult or inaccurate to gage
when backgaging.

Finger
Finger
Finger
Finger

Before the first cycle of the ram and if the gage bar
needs repositioning, the operator will be prompted
to initiate the frontgage movement. The status line
on the control display will read: "Initiate Frontgage
Movement with Softkey or Pushbutton". The opera-

Finger
Finger
Finger
Finger

#1
#2
#3
#4

4.000" to 14.000"
14.001" to 24.000"
24.001" to 34.000"
34.001" to 44.000"

5.50" Wide Bed
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#1
#2
#3
#4

4.500" to 14.500"
14.501" to 24.500"
24.501" to 34.500"
34.501" to 44.500"

For example, if a 25.500" (647.7mm) frontgage
bend was required on a 350AF (5.50" wide bed), the
operator should use Finger #3 since 25.500"
(647.7mm) is within the 24.501" to 34.500"
(622.3mm to 876.3mm) finger range.

PROGRAM:
TEST001

STEP
1
2

6 AUG 89
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GAGE DATA (2)

FINGER
OFFSET

LEFT
R-left

RIGHT
R-right

Z-left

GAGE
Z-right

0.000
0.000

00.050
00.050

00.050
00.050

-46.630
-46.630

RETRACT PAUSE
F-left
F-right

46.630
46.630

Note: Be sure to retract the unused gage fingers to help
reduce the possibility of injury as well as incorrect
gaging.

PROGRAMMING
The frontgage can be programmed in either RUN
MODE or QUICK BEND mode-of-operation. In the
RUN MODE, the gage can be programmed from the
RUN MODE screen or the GAGE DATA (2) screen.
Note: All gage distances are from the centerline of the
upper die slot.

RUN MODE PROGRAMMING
To program from the RUN MODE screen, press the
"Edit" softkey, then select proper program step and
move the cursor to the F-left and/or F-right field
and enter the desired gage position(s). The left and
right gage units are independently programmable
and can have the same or different gage positions.
Continue editing each step of your program and
press the "End Edit" softkey when complete.

STATUS: Select function using softkeys.
Standard

STEP 1 of 2
REV. MODE
FLANGE DIM.
BEND LENGTH

REPEAT
90.0

Angle
3.000
24.0

BEND POS

ACTUAL ANGLE
90.0
1.0
RAM OPENING
TOOL SET
A
0.0000
TILT
UP STOP
ON
DOWN STOP
OFF
DWELL
0.0

FORMING SPEED
20.0
GAGE MODE
Standard
BEND ALLOWANCE
-0.060
RETRACT DISTANCE
2.50
ON
CLAMP
PAUSE TIME
1.0
0.000
FINGER OFFSET

PROGRAM:
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Next
Step

Prev
Step

First
Step

Last
Step

Simulate

Job
Data

Page 1
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17.00
13.00
10.3800
RAM LOCATION
PREVIOUS LOAD

REV. MODE
REV. TONS
FORM SPEED
17.0000
40.0
LEFT

TILT
DWELL
UP STOP
DOWN STOP

Position
125.0
10.0

X 12.000
R
7.500
Z -20.500
F 10.000

0.0000
0.0
OFF
OFF

RIGHT
12.000
7.500
18.375
10.000

STATUS: Enter new value using keypads.
Transfer

Gage
Retract

Copy
Move
Copy
Gage(s) Current Last
Stroke
Stop

The "Move Gage(s)" softkey is used to enter an
absolute position for the frontgage. Pressing this
softkey will cause the status line to change to:

0000
0005

Left
R

4.000

Right

STATUS: Enter New Value Using Keypad.

4.000

Z -24.000

24.000

F 18.000

18.000

To change the position of the frontgage, enter a
value and press ENTER. The frontgages will then
move to the requested position. During the QUICK
BEND mode, the left and right gage units are not
independently programmable.

2

STATUS: Select function using the softkeys.
Start
Auto
Seq

Ram
Data

QUICK BEND

TOP STOP
SPEED CH
REV. POS

Cycle
Start

Center

2

Start
Single
Step

End
New
Pgm

1 of 1

PART CT.
BATCH SET

PREVIOUS LOAD
40.0

Next
Step

The QUICK BEND MENU is selected by pressing the
"Quick Bend Menu" softkey from the MAIN MENU.

6 AUG 89
12:00 PM

RUN MODE

Taper

QUICK BEND PROGRAMMING

The Control displays below each frontgage dimension the number of the corresponding gage finger to
be used to obtain the desired flange length. Gage
finger number 1 is the finger closest to the ram. The
remaining fingers are numbered sequentially going
away from the ram.
PROGRAM:
TEST001

Independent

Edit

Manage
Data

To program from the GAGE DATA (2) screen, move
the cursor to the F-left and/or F-right field under
the desired step and enter the desired gage position(s). Continue entering steps to your program in
a similar manner. Press the "End New Program"
softkey when complete.

Note: If the main drive motor is off, the frontgage
will not move.
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SAFETY GUIDELINES (424444)

CAUTION

This sign is also attached to the frontgage housing
near the Danger sign. It provides a checklist of safety considerations which should be observed before
and during operation of the frontgage.

When programming front and backgage, the
programmer should guard against workpiece
being trapped between the frontgage and backgage. It is recommended the operator retract all
frontgage fingers when using the backgage,
and program backgage to its maximum value
when using frontgage.

SAFETY GUIDELINES
FRONTGAGE

● READ AND UNDERSTAND THE OPERATION, SAFETY AND MAINTENANCE MANUAL.
● KNOW HOW TO USE THE OPERATOR CONTROLS AND MODES OF OPERATION.

CNC FRONTGAGE SAFETY SIGNS

SET-UP
●
●
●
●

WEIGHT LIMIT CAUTION (424448)

TIGHTEN HOUSING CLAMPS BEFORE PLACING SHEET ON GAGE BAR.
POSITION TOP OF GAGE BAR JUST ABOVE TOP OF LOWER DIE.
RETRACT GAGE FINGERS WHICH ARE NOT USED.
ADEQUATE MATERIAL SUPPORTS SHOULD BE USED.

OPERATION
● USE POINT-OF-OPERATION SAFEGUARDING.
● KNOW THE SET-UP AND PROPER METHOD OF OPERATION.
● KEEP HANDS AND OTHER PARTS OF YOUR BODY AWAY FROM GAGE WHILE IT IS
BEING POSITIONED.
● NEVER PLACE HANDS BETWEEN GAGE BAR AND TOOLING.
● DO NOT STAND BEHIND GAGE BAR.
● USE HAND TOOLS FOR SMALL OR NARROW PIECE PARTS.
● MAKE CERTAIN EVERYONE IS CLEAR OF GAGE UNIT AND MATERIAL BEFORE
OPERATING.
● DISABLE UNUSED GAGE UNIT WHEN USING SINGLE GAGE WITH SQUARING ARM.
● DO NOT POSITION ANY PART OF YOUR BODY WHERE IT MAY BE STRUCK OR
CRUSHED BY PART MOVEMENT.

This caution sign is attached to the frontgage housing. It provides a reminder to the operator not to
exceed the maximum sheet weight limit of 200 lbs.
(90.7kg) per gage unit.

DO NOT REMOVE THIS SIGN FROM THIS FRONTGAGE

CAUTION

GRAPHICS SOFTWARE

MAXIMUM SHEET WEIGHT
200 LB. PER UNIT
DO NOT REMOVE THIS SIGN FROM THIS FRONTGAGE

424444

2D GRAPHICS
The 2D Graphics Software option adds the following features:

424448

✦

Automatic Bend Sequence selection to avoid
machine interference.

✦

Graphic Bend Simulation of selected sequence.

✦

Generation of program from sequence.

✦

Parts Orientation Guide.

DANGER (424447)
This warning sign is attached to the most visible
location on the frontgage housings. The sign is a
reminder to operators or maintenance personnel
that certain procedures must be followed to prevent
serious bodily injury.

The operation of this option is explained in a separate supplement manual (EM-339).

DANGER
TO REDUCE THE POSSIBILITY OF SERIOUS INJURY . .
.
DO NOT POSITION ANY PART OF YOUR
BODY WHERE IT MAY BE CAUGHT
BETWEEN THE GAGE BAR AND
THE MATERIAL BEING GAGED

3D GRAPHICS
The 3D Graphics Software option adds the following features:

DO NOT ALLOW THE MATERIAL BEING GAGED
TO BECOME TRAPPED BETWEEN THE
GAGE BAR AND LOWER TOOLING
ALWAYS READ AND UNDERSTAND THE
OPERATION, SAFETY AND
MAINTENANCE MANUAL BEFORE
OPERATING OR SERVICING
DO NOT REMOVE THIS SIGN FROM THIS FRONTGAGE

The 2D Graphics Software may also be used in conjunction with the Offline Programming System
(Optional). See supplement manual (EM-399) for
further information.

✦

Ability to convert 3D wireframe and 2D flat pattern drawings from CAD systems supporting
the DXF file format.

✦

Ability to design a 3D part directly on the
machine control or offline PC.

424447
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✦

Automatic fold/unfold of flat pattern and wireframe part.

✦

Bend simulation and machine interference
checking in 3D.

✦

Automatic creation of bending program.

✦

Ability to export wireframe or flat pattern as a
DXF file.

✦

Pointing device for selecting geometry and edit
fields.

✦

Internal file storage is now double the capacity
(192k).

✦

Support for European tooling.

✦

Ability to import tools using DXF files.

✦

Graphic display of tool layout in SETUP screen.

✦

Support for segmented tooling.

MANUAL FRONT GAGES
Fixed front gaging and material supports are available for the AUTOFORM. Gage brackets and gage
stops are manually set to position material for forming. Front gage brackets without gage stops can also
be used to support material. See Figure 8-11.

The operation of this option is explained in a separate supplement manual (EM-448).
The 3D Graphics Software may also be used in conjunction with the Offline Programming System
(Optional). See the same supplement manual (EM448) for further information.

OFFLINE PROGRAMMING
The Offline Programmer is a software package that
will allow creating (or revising) AUTOFORM part
programs, adding new tools to the tooling library,
and graphical part design and simulation on a personal computer totally independent of the AUTOFORM control.
The Offline Programmer user interface is nearly
identical to the AUTOFORM control user interface.
Personnel familiar with the AUTOFORM control can
operate the Offline Programmer with a minimum of
additional training. Program files, tooling files,
CAD/graphics files, etc. can then be transferred to
the AUTOFORM by either the RS-232/422 serial
communications link or by duplicating the desired
files to an MS-DOS floppy disk and then taking the
floppy disk to the AUTOFORM control which can
then use these files.

FIGURE 8-11 – Frontgage supports

POWER CLAMP
Power Clamp eliminates the need to loosen and
retighten die clamp nuts when changing dies.
Hydraulic power is used to unclamp the die holders. Once the dies are installed and POWER CLAMP
is deactivated, powerful springs hold the dies in
place. Power Clamps are available for the ram, bed
or on both. See Figure 8-12. Operation is described
in SECTION 5 - SET-UP & USE.
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POWER CLAMPS

FIGURE 8-13 – Mute Indicator Light for
Presence Sensing Device

PROGRAMMABLE FOOTSWITCH
Programmable Footswitch is an available option on
the AUTOFORM Control. It may be used to select
which footswitch (left, right or both) must be pressed
to cycle the ram when two footswitches are installed.
Each step of the program can be programmed to
require either the left, right or both footswitches.
When the “BOTH” selection is made, both
footswitches must be pressed to cycle the ram. When
“LEFT” or “RIGHT” selection is made, only the selected footswitch must be pressed to cycle the ram.

FIGURE 8-12 – Ram Power Clamp

PRESENCE SENSING SAFEGUARDING INTERFACE
This is a hardware/software package to interface
the AUTOFORM control with a customer supplied
presence sensing device. When installed, this safety device will prevent ram operation when a person
or an object is detected in the protected area.
Interface provisions for presence sensing device
includes pedestal mounting of the standard palmbutton operator station and mute indicator light.
See Figure 8-13.

To use this option, the FOOTSWITCH selectors
located on the MACHINE CONTROL station must
both be “ON”.
To turn the option ON and program the footswitch
selection for each step, first select the RAM DATA
(3) MENU. The following RAM DATA (3) screen has
this option installed with typical entries shown.

Some presence sensing devices are programmable
and allow a blanking window of variable size to be
programmed from step-to-step. The AUTOFORM
has an output available which can be configured as
a step advance output to a programmable presence
sensing device to take advantage of this feature.

PROGRAM:
TEST001
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RAM DATA (3)
PROG-On-

STEP
1
2

FOOTSWITCH
LEFT
RIGHT

STATUS: Select a function using the softkeys.
Insert
Step
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Delete
Step

First
Step

Last
Step

Page 2

Run
Menu

Gage
Data

Page 1

Use the field keys to select the PROG ON
FOOTSWITCH field. The softkeys will now change
as shown below to allow the operator to turn the
option ON or OFF.

ON

OFF

Ram
Data

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

OPERATION IN RUN MODE
When a cycle is started (Start Auto Seq, Start Single Step) in the RUN MODE, the operator will be
warned that the PROGRAMMABLE FOOTSWITCH
option is ON for the set-up about to be run. The following status line message and softkeys will
appear.

When the "OFF" softkey is pressed, all field values
under PROG-ON-FOOTSWITCH field label are
blanked-out. This indicates the Programmable
Footswitch option is turned OFF for this program.
When the "ON" softkey is pressed, the field values
for the steps are displayed. The softkeys will also
change to the following:

LEFT

RIGHT

BOTH

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

Pressing the desired softkey will change the programmable footswitch field of the highlighted step.

STATUS:

Cont
Cycle

Review
Set-up

WARNING: Footswitches are
Programmable, Review
Operation Manual
Top of
Die

Gage
Data

Run
Mode

Quick
Bend

Set-up
Mode

Tooling
Library

Program
Storage

At this point, if the operator is unsure which
footswitch(es) is active for the set-up, he can review
the set-up and programmed footswitch values by
pressing the "Review Set-up" softkey. The RAM
DATA (3) screen will appear. To continue the bend
cycle, press the "Cont Cycle" softkey.

❦
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SECTION 9 MAINTENANCE & ADJUSTMENTS
To maintain the accurate performance of your
CINCINNATI AUTOFORM CNC FORMING CENTER,
there are maintenance practices that should be followed. This section deals with the maintenance and
adjustments of the Press Brake.

4.

LUBRICATION
Refer to Figure 9-1 for machine lube point locations.
Lube points for the Standard and optional backgages are shown in other figures as noted below.

Standard Backgage Single Drive: See Figure
9-2. Lube the X-axis screw located inside the
main housing with a thin coating of No. 1 EP
grease (C. I. grease H-1EP) once a month. The
screw may be accessed through a slot in the
bottom of the main housing or it may be
accessed from the top by removing the screws
and top cover. Clean and apply SAE #10 oil
spray lubricant to the pair of X-axis guide rods
on the sides of the main gage housing.

1
2

FIGURE 9-2 – Standard Single Drive backgage
3
Standard Backgage Dual Drive: Clean gage
and lubricate backgage ballscrews with a thin
coating of No. 1 EP grease (C. I. grease H-1EP)
once a month. Lubricate vertical and horizontal
guides and vertical adjusting screws by spraying with SAE #10 oil every three months. See
Figure 9-3. Apply a thin coating of No. 1 EP
grease to carriage vee track contact surfaces
every month.

FIGURE 9-1 – Lubrication points
(Machine shown with optional Auto Crown)
1.

Cylinder Head Clevis Pins: Lubricate grease
fittings while cycling the ram under load, such
as obtained with a bumping die. Use No. 2
Lithium base grease with “moly” additive (C.I.
grease H-2M). Lubricate once a month.

2.

Ram Guides: Wipe clean and flush with light
hydraulic oil once a month.

3.

Auto Crown (Optional): There is a grease fitting at each of the pins through the bed and
auxiliary plate. These grease fittings are on the
front end of the pins in a hole through the pin
retaining plates. The pins should be lubricated
monthly. Use a No. 2 lithium base grease with
a "moly" additive (C. I. grease H-2M).

EM-444 (N-09/99)

Six-Axis Backgage (Optional): The Z and Xaxis ball bushing guide rails should be cleaned
and lubricated monthly with light coating of
SAE #10 oil. See Figure 9-4.
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VERTICAL GUIDE &
ADJUSTING SCREW
HORIZONTAL GUIDE
VEE TRACK
GREASE VERTICAL
GUIDE BUSHING FITTING

BACKGAGE
BALLSCREW

HORIZONTAL
BALLSCREW

FIGURE 9-3 – Standard Dual Drive backgage
lube points

FIGURE 9-5 – Heavy Duty backgage lube points

HYDRAULIC OIL

X-AXIS
GUIDE
RAILS

The hydraulic reservoir should be filled to the center
of the oil sight gage located at the rear of the reservoir. The filler cap is located on the motor/pump
mounting plate. The ram should be at the top of its
stroke. Use a light hydraulic oil, viscosity 150 seconds at 100°F (37.8°C) with anti-rust, anti-oxidation
and anti-wear additives (C. I. oil B-150).

! WARNING !
STANDARD PRESS BRAKES ARE DESIGNED
FOR AND SHIPPED WITH A PETROLEUM BASED
HYDRAULIC FLUID. THIS IS FLAMMABLE.
CHECK APPLICABLE FIRE CODES FOR SPECIAL PRECAUTIONS.

Z-AXIS
GUIDE
RAILS

FIGURE 9-4 – Six-Axis backgage lube points
The Lubrication Recommendation chart included
with this manual lists brand names and numbers
which meet CINCINNATI specifications. Extreme
shop temperatures may require lighter or heavier oil
than shipped with the machine and normally recommended. The allowable range of oil temperatures
for different viscosity oils are shown in the following
chart. Whenever the ambient room temperature is
below 40°F (4.4°C), we recommend installing an oil
heater in the reservoir.

Heavy Duty Backgage (Optional): Clean gage
and lubricate horizontal guide rails with a thin
coating of SAE #10 oil once a month. Remove
large cover plate on backgage arm housing and
clean horizontal ballscrew every three months.
Lubricate screw with a thin coating of #1 EP
grease (C. I. grease H-1EP). Grease vertical
guide bushings using fitting on back of casting
as required. Horizontal guides on right end of
gage bar should be kept clean and lubricated
with a thin coating of oil. See Figure 9-5.
Tapered Backgage (Optional): The gage bar
pivot pins and the gage bar sliding joint on the
left end of the gage bar should be lightly oiled
with an SAE #10 oil once a month. All other
maintenance is the same as described for the
Standard Backgage.
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VISCOSITY
GRADE
AT 100°F (38°C)

START-UP
4000 SUS
(860 cST)

RUNNING
250 SUS
(54 cST) MAX.

RUNNING
70 SUS
(13 cST) MIN.

150 SUS (32 cSt)

11°F (-12°C)

80°F (27°C)

143°F (62°C)

215 SUS (46 cSt)

22°F (-6°C)

94°F (34°C)

159°F (71°C)

315 SUS (68 cSt)

32°F (0°C)

108°F (42°C)

177°F (81°C)

The following chart shows the reservoir capacity of
CINCINNATI AUTOFORM CNC Forming Center.
MACHINE
LENGTH

RESERVOIR CAPACITY
GALLONS (LITERS)

6 FT.

125 (473)

8 FT.

170 (643)

10 FT.

215 (814)

12 FT.

260 (984)

14 FT.

305 (1154)

16 FT.

260 (984)

LOW PRESSURE FILTER

It is very important to keep the oil clean. All precautions must be taken to keep the oil clean, free of
chips, grit, water, sludge, etc. The oil should be
drained and replaced after one year of service.
Replace the oil sooner if sludge or other contamination is present. The drain valve is located in the
bottom of the reservoir. This valve should be
cracked once a month to remove any accumulated
moisture. Check the oil level daily.

FIGURE 9-6 – Low pressure filter

HIGH PRESSURE FILTER

New oil stored in drums is usually not as clean as
the filtered oil shipped with the machine. Oil should
be pumped through a 10 micron filter. After the oil
is changed the CRT should be checked periodically
to see if a dirty filter error message appears in the
status area. Change the filter element if required.

OIL FILTERS
There are two types of filters on this hydraulic press
brake – a low pressure (return line) and a high
pressure filter. The low pressure filter is mounted
on an auxiliary cover plate located on top of the
main reservoir. See Figure 9-6. The hydraulic oil is
circulated by the auxiliary pump to this filter.
The high pressure filter is located on the motor/
pump mounting plate on top of the main reservoir.
See Figure 9-7. When the ram is moving, oil flows
from the variable volume pump through the high
pressure filter.

FIGURE 9-7 – High pressure filter

CHECKING & SETTING
HYDRAULIC PRESSURES

When either filter has reached its dirt holding
capacity, an error message will appear in the status area of the CRT display. The flashing message
will remain until the dirty element is replaced.
Both filters use the same 10 micron (absolute) disposable element. To replace either filter, turn OFF
the main drive motor and the disconnect switch on
the main electrical enclosure and install a safety
lockout. Remove the top cap on the filter and the
dirty filter element. Install a new element and
replace the top cap.

The hydraulic system is equipped with male quickdisconnect fittings at the most frequently checked
pressure test ports. Identification of the hydraulic
system components is shown on Figure 9-8.

MAIN RELIEF PRESSURE
This pressure is preset at the factory and should
not require adjustment under normal operating
conditions. Special tooling is required to check and
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MOTOR / PUMP

MAIN MANIFOLD
TEST PORTS #5 & #6
REDUNDANT VALVE
RELIEF VALVE
PILOT VALVE

RESERVOIR
OIL FILLER

AUTO CROWN VALVE MANIFOLD (Optional)
OIL LEVEL
SWITCH

HIGH
PRESSURE
FILTER

AIR FILTER /
BREATHER

LOW
PRESSURE
FILTER

OIL SIGHT GAGE /
THERMOMETER
AIR BREATHER /
FILTER

FIGURE 9-8 – Hydraulic reservoir components
adjust main relief pressure. Contact a CINCINNATI
INCORPORATED Service Representative to have
this pressure checked or adjusted.

PREFILL VALVE
CYLINDER
AREA VALVE

COUNTERBALANCE PRESSURE
Two test ports (#3) are provided in the circuit for
checking counterbalance pressure. See Figure 9-9.
No dies should be installed in the machine for this
check.

TEST
PORT #1

1. Install 0-600 PSI range pressure gage with a
female quick-disconnect into either test port
#3. Both must be checked.

RIGHT
CYLINDER
MANIFOLD

TEST
PORT #2

#4 SOL.
PROPORTIONAL
VALVE

2. Set the machine controls:
OPERATOR STATION RIGHT
OPERATOR STATION LEFT
FOOTSWITCH RIGHT
FOOTSWITCH LEFT
MODE SELECT Selector
SINGLE STROKE Selector

ON
OFF
OFF
OFF
SINGLE STROKE
PALMBUTTONS
OR FOOTSWITCH
OPERATOR CONTROL Selector ON
PROGRAM/LOCK Selector
PROGRAM

#6 SOL. LOAD
SENSE VALVE

NEEDLE
BLEED
VALVE

TEST PORT #3
COUNTERBALANCE
MANIFOLD

3. Start machine by turning main disconnect ON
and pressing MAIN DRIVE “START” button.

COUNTERBALANCE VALVE

FIGURE 9-9 – Counterbalance pressure check

4. Select QUICK BEND MENU from the MAIN
MENU by pressing the "Quick Bend" softkey.
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5. Enter a program in QUICK BEND as follows:
TOP STOP
SPEED CHANGE
REVERSAL POS.
REVERSAL MODE
REVERSAL TONS
FORMING SPEED
TILT
DWELL
UP STOP
DOWN STOP

MACHINE
SIZE

max. value
max. value
min. value
POSITION
5.0
15
0.0000
0.0
OFF
OFF

COUNTERBALANCE
PRESSURE

90 x 6

234 PSI (1613kPa)

90 x 8

285 PSI (1965kPa)

90 x 10

380 PSI (2620kPa)

135 x 6

215 PSI (1482kPa)

135 x 8

245 PSI (1689kPa)

135 x 10

285 PSI (1965kPa)

6. To start a cycle, press the “Cycle Start” softkey.
“RAM MUST BE CALIBRATED” will be displayed on the CRT.

135 x 12

335 PSI (2310kPa)

175 x 6

215 PSI (1482kPa)

175 x 8

260 PSI (1793kPa)

7. To calibrate the ram, press the “Calibrate Ram”
softkey and the calibrate mode will be displayed on the CRT.

175 x 10

290 PSI (2000kPa)

175 x 12

365 PSI (2517kPa)

230 x 6

210 PSI (1448kPa)

8. Cycle the ram upwards with the Palmbutton
Operator Station to calibrate the ram.

230 x 8

250 PSI (1724kPa)

230 x 10

305 PSI (2103kPa)

230 x 12

350 PSI (2413kPa)

350 x 8

215 PSI (1482kPa)

350 x 10

250 PSI (1724kPa)

350 x 12

300 PSI (2068kPa)

350 x 16

385 PSI (2655kPa)

CAUTION
All dies must be removed from the press brake.

9. To cycle the machine, press the “Cycle Start”
softkey. “CYCLE ACTIVE !!! SINGLE STROKE
PALMBUTTONS” will be displayed on the CRT.

FIGURE 9-10 – Counterbalance pressure

10. The counterbalance pressure is checked while
running the ram down. The proper pressure
can be found in Figure 9-10 or on the metal
tag located near the counterbalance valves. If
the machine has a wide ram, extension(s) or
very heavy upper dies, consult CINCINNATI
INCORPORATED for information to set the
counterbalance pressure.

AIR FILTER / BREATHER
There are two air filter / breathers, one on each
end of the hydraulic reservoir. See Figure 9-8. The
disposable, canister-type filter / breather should
be replaced about every 2000 hours of machine
operation.

OIL LEVEL / TEMPERATURE
SWITCH

11. To adjust the pressure, loosen the locknut and
turn adjusting screw on counterbalance valve.
Turn adjusting screw clockwise to increase and
counterclockwise to decrease pressure. Tighten
the locknut.

If the oil drops to the minimum allowable level,
an error message appears in the status area of
the CRT display. This will turn OFF the main
drive motor. The cause for the low oil level should
be found and corrected. Fill reservoir to the proper level.

12. After setting the pressure, cycle ram a number
of strokes and then recheck both counterbalance pressures.

If the operating temperature reaches the maximum level, an error message appears in the status portion of the CRT display. Stop machine
operation as soon as possible and locate the
cause of the excessive heat.

13. Turn OFF motor/pump and remove pressure
gage.

CAUTION
DO NOT LEAVE THE GAGE PERMANENTLY
ATTACHED TO THE TEST PORT.
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HYDRAULIC UNIT OPTIONS
OIL COOLER
The oil cooler is an air-type heat exchanger. The
heat exchanger is equipped with a thermostatically controlled electric fan which is operable only
when the motor/pump is running. The thermostat
is set to start the heat exchanger motor at approximately 135°F (57°C). A furnace-type air filter is
installed between the fan and the core of the
exchanger. The filter should be changed as
required. See Figure 9-11.

FIGURE 9-12 – Cylinder assembly
FIGURE 9-11 – Oil cooler

MOTOR / PUMP

OIL HEATERS
Oil heaters are recommended for cold start-ups and
cold running conditions (see temperature chart in
“HYDRAULIC OIL” section). They are immersiontype, thermostatically controlled, and may be used
independently of the motor drive.

The motor/pump combination is vertically mounted on the reservoir top with the pump submerged
in the hydraulic oil. The pump is a variable volume,
pressure compensated piston pump with a load
sensor control. The compensating and load sense
pressures are factory-set and no adjustments are
required.

CYLINDERS

VALVES

Cylinders on the CINCINNATI AUTOFORM Press
Brake have an inner and outer piston. See Figure
9-12. The inner piston is attached to the fixed
upper cylinder head and does not move. The
outer piston is attached to the ram, moving in
the cylinder and in relation to the inner piston.
For information to replace piston rod seals, contact CINCINNATI INCORPORATED Service
Department.

The hydraulic control valves are manifold mounted
on the reservoir (Figure 9-8) and on both cylinders
(Figure 9-9). The valves can be easily removed for
service or replacement.
IMPORTANT: Whenever servicing these valves,
the ram should be blocked, all power to the
machine turned OFF and the electrical disconnect locked.
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TILT LIMIT SWITCHES

SWIVEL END-GUIDE BEARING

Two limit switches shown in Figure 9-13 are
mounted on the right ram slide (back side of ram)
for limiting the maximum ram tilt. Should the ram
exceed its allowable tilt, these switches will shut off
the drive motor. To set the tilt limit switches, the
bed and ram should be parallel (plus or minus
1/16" / 1.6mm) to one another. The tripping point
of the switches is measured by passing a feeler gage
past the rollers and holding it against the side of
the ram guide.

To adjust for wear in the swivel end-guide bearings,
loosen the locking screws. Adjust ram shoe clamp
by tightening the adjusting screws evenly until they
are snug. Backoff to obtain a .003" (.076mm) clearance between the bearing and the ram guide. Then
tighten the locknuts and the locking screws. See
Figure 9-13.

ENCODER ADJUSTMENT
1. Set a dial indicator to read “0” (with a .020”
touch) at a height of 12.0000”. To obtain this
height, use a precision height gage or job blocks.
2. Set machine controls:

CLEARANCE
(SEE CHART
BELOW)

OPERATOR STATION RIGHT
OPERATOR STATION LEFT
FOOTSWITCH RIGHT
FOOTSWITCH LEFT
MODE SELECT Selector

TILT LIMIT SWITCH

RAM GUIDE

SINGLE STROKE Selector
END GUIDE
ADJUSTING
SCREWS

LOCKING
SCREWS

SWIVEL END
GUIDE BEARING

OPERATOR CONTROL Selector
PROGRAM/LOCK Selector

ON
OFF
OFF
OFF
SINGLE
STROKE
PALMBUTTONS
OR FOOTSWITCH
ON
PROGRAM

3. Start machine by turning the main disconnect
switch ON and press the MAIN DRIVE - START
button.

TILT LIMIT SWITCH

4. Select QUICK BEND menu from MAIN MENU by
pressing the "Quick Bend" softkey.
5. Enter a program in QUICK BEND as follows:
TOP STOP
SPEED CHANGE
REVERSAL POSITION
REVERSAL MODE
REVERSAL TONS
FORMING SPEED
TILT
DWELL
UP STOP
DOWN STOP

FIGURE 9-13 – Limit switches & end-guide bearing
The limit switches should be set with feeler gages as
shown in the following chart:

TILT SWITCH SETTINGS
MACHINE
NOMINAL
LENGTH

BELOW THIS
AMOUNT WILL
NOT TRIP SWITCH

THIS AMOUNT
MUST TRIP
SWITCH

6 FT.

.040"

.044"

8 FT.

.032"

.036"

10 FT.

.026"

.030"

12 FT.

.022"

.026"

14 FT. & UP

.020"

.024"

max. value
max. value
12.0000
POSITION
5.0
15
0.0000
9.9
OFF
OFF

6. To start a cycle, press the “Cycle Start” softkey.
“RAM MUST BE CALIBRATED” will be displayed
on the CRT.
7. To calibrate the ram, press the “Calibrate Ram”
softkey and the calibrate mode will be displayed
on the CRT.
8. Cycle the ram upwards with the Palmbutton
Operator Station to calibrate the ram.

9-7

14. Turn “OFF” main drive and then main disconnect switch. Repeat Steps 3 through 11. Adjust
if necessary.

CAUTION
All tooling, including filler block and lower
power clamp (if equipped), must be removed
from the press brake.

15. Re-install the guard removed in Step 12.
16. Repeat above procedure for encoder at other
end of machine.

9. Clean bed top and place the dial indicator (set
at 12.0000” in Step 1) between the bed and
ram, in-line with the encoder rods. Do not indicate from ram die clamp. Both ends must be
checked.

Note: It is important that both ends are the same.

RELEVEL RAM

10. To cycle the machine, press the “Cycle Start”
softkey. “CYCLE ACTIVE !!! SINGLE STROKE
PALMBUTTONS” will be displayed on the CRT.

If the ram goes out-of-level enough to actuate the
tilt limit switches, the main drive motor will turn
OFF or cannot be started and an error message
appears on the status line of the CRT display. The
main drive cannot be started until the ram level is
corrected or the relevel control sequence is used.

11. Cycle the ram with the Palmbutton Operator
Station until the ram will dwell at the preset
12.0000” position. The dial indicator should be
at the zero position within plus or minus .0005”.
12. If adjustment is required, remove the linear
encoder guard and loosen the adjusting screw
locknuts. See Figure 9-14. Adjust the threaded
stud up or down until the ram will dwell at the
preset position in Step 11.

IMPORTANT: The Tilt Limit Switches must not
be bypassed or readjusted to restore electrical circuits. If machine is operated with
excessive tilt, the slides and guides may be
damaged.

Note: As the encoder rod is moved, the ram will
follow it up or down.

There are two methods to relevel the ram. One is by
using a special function contained in the AUTOFORM Control and the other is to relevel the ram
mechanically using jacks and bleed valves.

13. Tighten the adjusting screw locknuts and
repeat Step 11.

RELEVELING RAM USING SPECIAL
CONTROL FUNCTION

ENCODER
BODY

ENCODER
HEAD

RAM
ENCODER
BRACKET

Select one of the menus which actually operate the
ram, i.e. SETUP MENU, QUICK BEND MENU or
RUN mode. Attempt ram movement with one of the
normal cycle start or ram movement softkeys. If the
ram is out-of-level, the following softkey will appear:
Relevel
Ram

ENCODER
ROD

File
Prefs

Comm.
Set-up

Change
Volume

Quick
Bend

Delete
Tool

Tooling
Library

Abort

Press the “Relevel Ram” softkey. The status line
should change to “Releveling the Ram”.

NOTE:
ENCODER
GUARD
NOT SHOWN

SPRING
BLOCK

File
Utility

It should now be possible to start the main drive
motor. Press the MAIN DRIVE - START pushbutton.

BED
ENCODER
BRACKET

Go to the Palmbutton Operator Station and press
the RAM UP button. Continue to hold the button
depressed until the ram moves to a level position.
At this point the status line and softkey displays
should return to normal menu functions.
If the error message “Ram Tilt Limit Switch Fault”
should appear after pressing the “Relevel Ram”
softkey, the main drive motor cannot be started.

FIGURE 9-14 – Linear encoder
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The ram must then be releveled mechanically to
energize the electrical circuits so the cause for outof-level condition can be found and corrected.

stroke with a forming speed of 15 inches per
minute and maximum dwell at reversal point. This
measurement should be within plus or minus
.0005”. See linear encoder adjustment for procedure to measure and adjust.

The high end of the ram must be lowered to relevel
the ram. It is not possible to raise the low end of the
ram unless special tooling is used. If it is necessary
to raise the low end of the ram, consult CINCINNATI INCORPORATED’s Service Department for
special instructions.

CARRIAGE ADJUSTMENT
STANDARD DUAL DRIVE BACKGAGE
Each backgage carriage assembly is guided by a vee
track wheel system. The adjustment of this guiding
should be checked at six month intervals or as
required by usage. To adjust (refer to Figure 9-15):

IMPORTANT: Do not try to raise low end of ram
with a jack or hoist. Damage could result
to bed, ram or hydraulic system.

1. Turn OFF main disconnect switch and lock.

RELEVELING RAM MECHANICALLY

2. Clean and lubricate both carriage assemblies.

1. Turn OFF all power to machine and lock disconnect switch on main electrical enclosure.

3. Remove gage bar.

2. Place a jack between bed and ram at each housing. Protect bed and ram nose with wood or soft
metal. Do not place jack under ram die clamps.
Apply enough pressure to support weight of
ram, ram slides and pistons.
3. Lower the high side of the ram by gradually lowering its respective jack and opening the counterbalance bleeder valve. See Figure 9-9 for
appropriate valve location. When ram is parallel
to the bed, close valve. The tilt limit switches
will no longer deactivate the electrical circuits
and the main drive motor can be started. DO
NOT remove jacks. The cause for out-of-level
condition may allow ram to continue to drop.
Note: Special care must be taken to ensure that
the bleed valve is completely closed before
the jam locknut is tight.

FIGURE 9-15 – Standard backgage carriage
4. Free carriage from ballscrew drive by removing
bracket bolts “A”.

4. Find cause for machine going out-of-level. Possible causes are incorrect counterbalance pressure, damaged or broken linear encoder(s).
Make necessary repairs or adjustments. When
troubleshooting, it may be necessary to relevel
ram several times.

5. No “play” or looseness should be felt when firmly rocking carriage back and forth (as shown in
Figure 9-15) at each end.
6. Loosen the cam wheel locking nuts. Tighten the
cam wheel eccentric bushing nut and locking
nut to remove “play” in the guiding system.
Care must be taken not to over-tighten these
cam wheels. It should require no more than five
pounds pull to move the detached carriage the
entire track length.

CLOSED HEIGHT ADJUSTMENT
Closed height, which is the distance from the bed
top to the ram nose at the maximum down position
of the stroke, is controlled by two adjustments. The
reference limit switches provide coarse adjustment
and the linear encoder provides fine adjustment.

7. After adjusting and checking both carriages, reattach carriages to ballscrew drive with bracket
bolts “A” and replace gage bar.

The closed height can be measured by programming a stroke reversal position of 12.0000” in
QUICK BEND mode. Cycle the ram for one complete
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SIX-AXIS BACKGAGE (Optional)

TAPERED BACKGAGE (Optional)

The X-axis and Z-axis carriage ball bushings
should be checked periodically for looseness. Each
ball bushing has a preload adjusting screw (Figure
9-16). These screws should be snug, never tight.

Adjust the backgage carriage assemblies in a similar manner described for the Standard Dual Drive
Backage. No other adjustments.

MACHINE LEVEL
The level of the machine should be checked every
three months and adjusted if necessary. See SECTION 2 for details of this adjustment.

ELECTRICAL

ADJUSTING
SCREW

There are no customer serviceable parts in the
main electrical enclosure. Contact a CINCINNATI
INCORPORATED Service Representative for
detailed information.

FIGURE 9-16 – Backgage carriage ball bushing

HEAVY DUTY BACKGAGE (Optional)
No adjustments are necessary.

YEARLY

6 MONTHS

MONTHLY

3 MONTHS

DAILY

LUBRICATION SCHEDULE

WEEKLY

 CNC FORMING CENTER
MAINTENANCE CHECKLIST – AUTOFORM

X

1

Check reservoir oil level.

2

Lubricate cylinder clevis pin.

3

Clean and flush ram guides with oil.

4

Check for water in reservoir.

5

Lubricate backgage guide rails and adjusting screws.

6

Lubricate Auto Crown pins (optional).

7

Clean and lubricate backgage ballscrews and vee tracks.

8

Drain, clean and refill hydraulic reservoir.

X
X
X
X
X
X
X

CHECK OR ADJUSTMENT

1

Check entire machine for loose fasteners – tighten if necessary.

2

Wipe entire machine clean.

3

Check machine levelness.

4

Check ram guide clearance – relevel if necessary.

5

Adjust swivel end-guide bearings.

6

Replace oil return line or pressure line filter element.

7

Clean strainer in water line to heat exchanger (if so equipped).

8

Check backgage guide clearance.

9

Replace filter in air-cooled heat exchanger (optional).

X
X
X
X
X
WHEN INDICATED

X
X
X
X

10 Replace reservoir air filter – breather.
ABOVE INTERVALS ARE BASED ON ONE SHIFT AND NORMAL PRESS BRAKE OPERATION.
DETAILED INSTRUCTIONS FOR SERVICING THE MACHINE CAN BE FOUND IN THIS MANUAL.
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TROUBLESHOOTING
Effective troubleshooting is usually acquired with experience and by a thorough knowledge of your
machine and its operation. The assembly drawings, including hydraulic and electrical schematics (included with this manual), should be used as troubleshooting aids. Most problems, however, can be more efficiently diagnosed by contacting your local CINCINNATI Field Service Representative or through telephone
support with a Technical Service Specialist. Having the following information ready before making contact
with a CINCINNATI Representative will help to diagnose the problem faster.
✦
✦
✦
✦
✦
✦

Company Name
Machine Model
Machine Serial Number
All error messages (exactly as displayed)
Have this manual and prints available for reference
Describe the symptoms of the problem from the following list. Problem diagnosis will go quickly if you can answer the questions associated with each symptom.

CRT DISPLAY ERROR MESSAGES
A special feature of the AUTOFORM control system is the display of error messages to indicate a fault in
the program or machine function. The following chart will provide a guide to identify the problem and
suggest possible corrections. The error messages are listed in alphabetical order.
A System failure has occurred. Call Maintenance.
Software or hardware problem. Clear and repeat operation. If the error message
recurs, contact CINCINNATI Service.
Adaptive data invalid !!!
Error was set during TEACH mode bend. Repeat operation. If error message recurs,
use the ADAPTIVE GUIDELINES & LIMITATIONS, OS-136, to check your work.
Adaptive data not loaded , please check!
Adaptive reversal selected but correct Teach File not loaded for ADAPTIVE MENU
for the tooling in JOB DATA. Repeat operation.
Adaptive parameters are not valid.
Repeat operation. If the error message recurs, use the ADAPTIVE GUIDELINES &
LIMITATIONS, OS-136, to check your work.
All footswitches must be ‘on’ for prog. footswitch mode.
All footswitches not turned"ON". Turn ON footswitches.
All steps MUST have same rev. mode to enter new rev. value !
Attempted to edit all steps with different reversal modes. Change values manually
on each step required.
All steps MUST have same rev. angle to enter new actual angle!
Edit all steps attempted on actual angle field with different desired angles. Change
values manually on each step required.
Analog Board Failure!
Hardware problem, order new or remanufactured analog/servo board.
Angle and width dimensions for lower tool in error.
Check tooling and repeat operation. If the error message recurs, contact
CINCINNATI Service.
Angle and width dimensions for upper tool in error.
Check tooling and repeat operation. If the error message recurs, contact
CINCINNATI Service.
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Angle too small for lower die.
Angle cannot be achieved with tool. Check angle input, check angle for vee die in
tooling library and material thickness.
Angle too small for upper die.
Angle cannot be achieved with tool. Check angle input, check angle for vee die in
tooling library and material thickness.
Archive file is corrupt.
Back-up of the file system on disk was damaged when attempting to restore. Repeat
operation. Try another archive disk.
Bad command or mode.
Bad command or mode, check program inputs. If the error message recurs, contact
CINCINNATI Service.
Bad Data Detected, Please Repeat Incorrect Bend!!!!
Adaptive verify failed on this bend. Repeat the bend. If the error message recurs,
use ADAPTIVE GUIDELINES & LIMITATIONS, OS-136, as a checklist.
Bad error message number.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Busy, Please repeat command !!!
Control was performing last command. Repeat operation. If the error message
recurs, contact CINCINNATI Service.
Cannot copy files to same Volume as SOURCE.
Attempting to copy files back to original source. Change destination volume or
review operation.
Cannot copy files to the same path.
Attempting to copy files back to original source. Change destination volume or
review operation.
Cannot load application, invalid address in bootrom.
Attempt to load new software update failed. Contact CINCINNATI Service.
Cannot use this mode with unmeasured tools.
REVERSAL mode must have tools from tooling library, select tools. If tools are
selected in JOB DATA, check name.
Clamp Position is higher than Speed Change Down.
User adjustable clamp position offset is greater than ram data speed change value.
Adjust clamp position in Job Data to lower value, or raise speed change value in
Ram Data.
Clamps were on and they should not have been.
Clamps should only be used in SET-UP mode. Repeat operation. If the error message recurs, check the I/O display to see if there is a problem.
Clogged pressure filter.
Clogged pressure filter - install new filter. If the error message recurs, order a filter
switch.
Continuous Run Disabled!
CYCLE mode not available - use SINGLE STROKE mode.
Control relay fault ! Reset control to clear.
Reset control and repeat operation. If the error message recurs, contact
CINCINNATI Service.
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Control system fault ! Reset control to clear.
Reset control and repeat operation. If the error message recurs, contact
CINCINNATI Service.
Could not find all cad parts used in program.
Could not find program. Check programs and repeat operation.
Current teach bend is in error, please recheck.
ADAPTIVE verify failed on this bend, repeat the bend. If the error message recurs,
use ADAPTIVE GUIDELINES & LIMITATIONS, OS-136, as a checklist.
Note: These errors should not occur. If any of these do occur, reset control and repeat operation.
If the error message recurs, contact CINCINNATI Service.
Cycle stop while finding actual rev point.
Cycle stop while in keystroke loop.
Cycle stop while ramping down.
Cycle stop while scanning for reversal.
Cycle stop while waiting to finish stroke.
Cycle stop while waiting to read Stroke_data
Data collection exceeded for down stroke.
Data collection exceeded for up stroke.
Data write to cartridge did not verify.
Bad data cartridge. Retry. If the error message recurs, replace cartridge #827311.
Diagnostic output not enabled - press Outputs Ready softkey.
Press "Outputs Ready" softkey to enable outputs.
Dietop not in range, check and repeat.
Measured dietop was not in range with previous bend. Check tooling size (height),
thickness entered, filler block height and encoder settings.
Dietop was not calculated, repeat bend.
Error occurred in data, repeat bend.
Directory contains one or more invalid data files.
When rebuilding index file, non-AUTOFORM files were located on disk. Take the
disk to a remote computer and use DOS to delete any non-AUTOFORM related files.
Directory Error - Rebuild Directory!
Error in directory, repeat operation. If the error message recurs, contact
CINCINNATI Service.
Directory Full!
Delete some programs or install RS-232/422 per EM-372.
Disk:Directory Full, root directory is full
Root directory can only contain a limited number of files. Delete files or store in
another sub-directory.
Disk:Disk Full, delete files or use another disk
No free bytes remaining on disk. Delete files or use another disk.
Disk:Diskette inserted in drive is write protected
Cannot store files on write protected disk. Eject disk, switch write protect tab.
Disk:File or Directory Already Exists
An attempt was made to create a path which already exists. Review the requested
operation.
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Disk:File or Directory not Found
Part or file does not exist on disk. Either create the specified directory or locate the
specified file.
Disk:Invalid Filename, check length
Attempt was made to store a blank filename to disk. Check for blank filename in
internal storage and change name.
Disk:No address marks on diskette. Is diskette formatted ?
An unformatted disk was inserted in the drive. Format the disk first using FILE
UTILITY, or choose another disk.
Disk:No data found on diskette. Is diskette formatted ?
An unformatted disk was inserted in the drive. Format the disk first using FILE
UTILITY, or choose another disk.
Disk:Write Protect switch is selected on diskette
Disk write protect is ON. Check disk.
Note: These should not occur. If they do, reset the control and repeat operation. If the problem
still exists, contact CINCINNATI Service.
Disk:Allocate-De-allocate Error
Disk:CRC error occurred during diskette access
Disk:Diskette is not inserted in requested drive
Disk:Diskette was ejected. Is proper diskette inserted ?
Disk:End of File Unexpected
Disk:End of File with partial record
Disk:Error in Physical read
Disk:Error in Physical write
Disk:Error in Volume access, check volume specifier
Disk:Error occurred in floppy disk controller initialize
Disk:Error occurred in physical address calculation
Disk:Error occurred in processing result phase errors
Disk:Fatal Error
Disk:File already open
Disk:File Locked, cannot open file
Disk:Files open on directory, cannot close
Disk:Format data did not verify. Is proper density selected?
Disk:Handshake error occurred during FDC transfer
Disk:Initialization interrupt from FDC did not occur
Disk:Invalid Attribute(s) , File attributes do not match
Disk:Invalid Configuration, examine msfs configuration
Disk:Invalid Function Option, check option value
Disk:Invalid Opcode, bad function request block
Disk:Invalid Parameter(s), check RPB
Disk:Invalid status register read from floppy controller
Disk:Overrun error occurred during diskette access
Disk:Queue Empty, check FCB and CCB blocks allocated
Disk:Request terminated due to timeout
Disk:Seek did not complete because of an error
DOWN STOP must be on when Palm and Foot stations are on.
DOWN STOP not turned ON – turn ON. If it is ON, check the I/O display.
Down stroke data not correct, Bend Terminated.
Material was not at expected position or machine was cycled without material repeat operation. If the error message recurs, check tooling size (height) , thickness
entered, filler block height and encoder settings.
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<Emergency Stop> was pressed or gage <Safety Gate> is open!
Restart machine / close safety gate and restart machine.
Error in loading file!!!
Error occurred trying to load file from internal storage volume. Repeat operation. If
error persists, run File System Repair and / or contact CINCINNATI Service.
Error occurred during rise data calculation.
TEACH mode bend in error. Repeat bend. If the error recurs, run the Force Bug
Test. If there is still a problem, Use ADAPTIVE GUIDELINES AND LIMITATIONS,
OS-136, as a checklist.
Error occurred while Loading Machine Configuration
Restore configuration from disk was unable to locate desired files. Verify files exist
in "\ Text" directory on disk.
Error occurred while scanning for reversal.
Error occurred on initial contact with material. Repeat operation. If the error message recurs, check tooling size (height), thickness entered, filler block height and
encoder settings. If the error message recurs, use ADAPTIVE GUIDELINES & LIMITATIONS, OS-136, as a checklist.
Error occurred while scanning for material, check thickness.
Error occurred near reversal point. Repeat operation. If the problem still exist,
check tooling size (height), thickness entered, filler block height and encoder settings. If the error message recurs, use ADAPTIVE GUIDELINES & LIMITATIONS,
OS-136, as a checklist.
Error occurred while setting reversal pos, restart cycle.
Reset control and repeat operation. If the error message recurs, contact
CINCINNATI Service.
Error occurred while trying to read the requested file
The disk being used is corrupted - use a different disk. If the error message recurs,
contact CINCINNATI Service.
[F -AXIS] Amplifier resetting !
Reset control and repeat operation. If the error message recurs, contact
CINCINNATI Service.
[F -AXIS] Calibration failure !
What did the faulty axis do when attempting to calibrate? Move to its maximum
position? Did it move slightly in the other direction?
If so, check the encoder outputs "A", "B" and "Z". If it did not move slightly back, is
the axis hitting an obstruction?
[F -AXIS] Calibration is required before use !
Gage is not calibrated. Calibrate the gage.
[F -AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME Slave CPU.
[F -AXIS] Did not position properly !
Repeat operation. If the error message recurs, check to see if the axis is hitting
some physical obstruction.
[F -AXIS] Dimension is not within travel limits !
F-axis dimension too large or small. Check F-axis gage configuration settings and
programmed value.
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[F -AXIS] Horizontal bar skew exceeded !
Repeat operation. If the error message recurs, check the configuration data to see if
the maximum horizontal bar skew is the same as the maximum travel limit. If it is,
contact CINCINNATI Service.
[F -AXIS] Timed out before completing move !
Gage did not achieve position. Check to see if the axis is hitting some physical
obstruction. Repeat, and if the problem still exists, contact CINCINNATI Service.
Fiber Optic Loop Failure!
Error in fiber optic loop. Reset control and repeat operation. If the error message
recurs, remove the TX cable from the keypad interface board. The connector on the
board should flash when a key is pressed. If it does, replace the cable and remove
the RX cable from the slave CPU board. When a key is pressed, it should flash. If it
does, replace the cable and remove the TX cable. When a key is pressed, the board
should flash. If it does, replace the cable and remove the RX cable from the AGM
Board. Reset the control and the cable should flash once. If it does, replace the
cable and remove the TX cable. Reset the control again. The connector on the
CPU332 board should flash once. Replace the cable and remove the RX cable from
the keypad interface board. Reset the control and it should flash once. If the error
message recurs, contact CINCINNATI Service.
File Already Exists - Delete or Re-name File.
Attempted to recover a file which already exists in internal memory. Rename the
original or recheck desired operation.
File already exists! Delete file in memory first.
File previously saved, change name or delete original first.
File already exists, Replace old version?
This is a CAUTION.
File data corrupt. Bad File Type !
File received from offline is not compatible. Reset control and repeat operation.
Does the file type listed on the FILE TRANSFER screen match the file type of the
file(s) selected to copy? Repeat, if the problem still exists, contact CINCINNATI
Service.
File data corrupt. Date string bad !
File received from offline is not compatible. Reset control and repeat operation. If
the problem still exits, contact CINCINNATI Service.
File data corrupt. ETX char not found !
File received from offline is not compatible. Reset control and repeat operation. If
the error message recurs, contact CINCINNATI Service.
File data corrupt. Filename missing !
File received from offline is not compatible. Reset control and repeat operation. If
the error message recurs, contact CINCINNATI Service.
File data corrupt. Filename missing start null char !
File received from offline is not compatible. Reset control and repeat operation. If
the error message recurs, contact CINCINNATI Service.
File data corrupt. Incoming file not saved !
The file sent is not compatible or has been damaged. Check to make sure that you
can save a file. If so, retry. If not, check the PC and cable per EM-325.
File data corrupt. STX char not found !
File received from offline is not compatible. Reset control and repeat operation. If
the error message recurs, contact CINCINNATI Service.
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File exists in memory. Requested file not saved !
A file with the same name as the one sent to the control has been found. First
delete the original, then retry.
File name exists ... File not saved !!
A file with the same name as the one sent to the control has been found. First
delete the original, then retry.
File not found
Unable to find file. Check input and repeat operation.
File not found, please try again.
Unable to find file. Check input and repeat operation.
File Prefix must be at least one character.
Attempted to store blank filename on disk volume. Change file to a valid name.
File Store Error
Could not store file. Repeat operation. If the error message recurs, run the File
System repair. If there is still a problem, contact CINCINNATI Service.
File System Access ABORTED - CORRUPT FILE!
The file sent was not the correct format or has been damaged. Re-examine desired
operation.
File System Access ABORTED - file length error!
The file sent was not of the correct format or has been damaged. Run File System
repair. Check to make sure that you can save a file, and if you can, retry. If not,
check the PC and cable per EM-372, RS-232/422 COMMUNICATIONS.
File System Access ABORTED - move memory error!
The file sent was not the correct format or has been damaged. Run the File System
repair diagnostic. Check to make sure that you can save a file, and if you can, retry.
If not, check the PC and cable per EM-372, RS-232/422 COMMUNICATIONS.
File System Access ABORTED - set partition error!
The file sent was not the correct format or has been damaged. Run the File System
repair. Check to make sure that you can save a file, and if you can, retry. If not,
check the PC and cable per EM-372, RS-232/422 COMMUNICATIONS.
File system is busy, try again later.
A background remote access is in progress. Wait and try operation again, or have
remote user stop accessing.
[FL-AXIS] Amplifier fault !
Check to make sure gage will move by hand. If over 15 seconds, power down
machine and repeat operation. Contact CINCINNATI Service.
[FL-AXIS] Calculated dimension exceeds travel limits !
FL-axis dimension too large or small. Check FL-axis gage input.
[FL-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z. (See drawing.)
[FL-AXIS] Front limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[FL-AXIS] Motion error !
Repeat operation. If the error message recurs, check the encoder output A, B and Z.
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[FL-AXIS] No-motion error !
Did the gage move at all or did it start to move then stop? Repeat operation. If the
error message recurs, contact CINCINNATI Service.
[FL-AXIS] Rear limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Flange in red is interfering with another flange!
Red flange is interfering with another flange. Remove erroneous step.
Flange length less than half of vee opening, check tooling.
Check the die tooling and the part size.
Footswitch (es) MUST be turned OFF
Footswitch is turned ON, turn footswitch OFF. If it is "off", check the I/O diagnostic
display.
Footswitch (es) MUST be turned ON
Footswitch is turned OFF, turn footswitch ON. If it is "on", check the I/O diagnostic
display.
Footswitch I/O
Slave processor error. Repeat operation. If the error message recurs, order slave
board.
Footswitch Only Mode not allowed in Adaptive !
Change to another mode.
Footswitch only not permitted in Tandem Operation.
Cannot use this mode with tandem operation. Change Stroke Selector Switch to
PALMSTATION or FOOTSWITCH mode.
[FR-AXIS] Amplifier fault !
Check to make sure gage will move by hand. If over 15 seconds, power down
machine and repeat operation. Look at the SRV332 board. Contact CINCINNATI
Service.
[FR-AXIS] Calculated dimension exceeds travel limits !
FR-axis dimension too large or small. Check FR-axis gage input.
[FR-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z. (See drawing.)
[FR-AXIS] Front limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[FR-AXIS] Motion error !
Repeat operation. If the error message recurs, check the encoder output A, B and Z.
[FR-AXIS] No-motion error !
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
[FR-AXIS] Rear limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Gage is within tool clearance, Retract will be used
Information only.
Height dimensions for lower tool in error
Problem with height of lower tool. Verify height dimension for tool in Tool Library.
Height dimensions for upper tool in error
Problem with height of upper tool. Verify height dimension for tool in Tool Library.

9-18

Impossible block check type
Invalid configuration parameter sent by remote computer. Check communication
link and software running on remote computer per EM-372.
Incremental change results in bad value on current step !
Value for field would be out of range if increment is added. Check value being input
for Edit All Steps.
Index File does not exist or is corrupt, rebuild index
Using 11 or 16 character sorted filenames and could not find index file. Use
REBUILD INDEX function in FILE UTILITY.
Input buffer overflow. Transfer aborted!
File sent to control was not one of the valid file-types. Check offline file per EM-372.
Invalid data
Speed change, DOWN STOP or REVERSAL out of range. Check program inputs.
Invalid Flange, please check!
Problem with the flange. Check input.
Invalid Gage Point, Angle is not formed.
Problem with the gage point. Recheck input.
Invalid Gage Point, Bent Angle between bend and gage point
Problem with the gage point. Recheck input.
Invalid Gage Point, Cannot Gage Bend from itself
Problem with the gage point. Recheck input.
Invalid Gage Point, Gage Angle is Greater than 90
Problem with the gage point. Recheck input.
Left dump valve spool failed closed
When the dump valve is energized, the spool sensor input must be “ON” (+24 VDC).
This can also be checked on input board #1, input LED #25.
Left transducer is malfunctioning
Transducer problem. Switch the cables on the analog/servo board. If the problem
switches, order new transducer. If the problem did not switch, order new or remanufactured analog/servo board.
Left zero pulse error
Error in the encoder output or slave board processor. Recalibrate the ram and repeat
operation. If the problem returns, switch the encoder cables and the servo cables on
the analog/servo board. If the problem moves to the other side, order a new or
remanufactured encoder. If the problem did not switch sides, order a new or remanufactured analog/servo board. If you still have a problem, install the slave board.
Light curtain must be on to operate in this mode
Guard must be "on". Turn guard ON. If it is "on", check the I/O diagnostic display.
Light guard was not interrupted!
The guard was not interrupted before a stroke was started. Check to see if the
guard has the self-check feature. If so, check the output board LED #27. This LED
should go off at the bottom and turn on before the top of the stroke. Repair the
guard if necessary to restore proper operation.
Lower Tool file not found, Please try again.
Did not find lower tool. Check tool name in JOB DATA and TOOLING LIBRARY.
Machine fault(s) - diagnostic output disabled
Control selections are not properly set. Check that Stroke Selector is in SET-UP.
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Main drive is off
Main drive not running. Turn ON the main drive.
Main Drive Must be On for 15 seconds before starting Cycle !
Pressed "Start Cycle" softkey too quickly after starting main drive. Wait 15 seconds
and repeat.
Maintenance Required - View Messages under Management Data
Time to perform a planned maintenance item. Go to REVIEW MANAGEMENT DATA
screen. Press "Maint Msg" softkey for specific item to perform.
Material bottomed in die, increase minimum angle.
Increase minimum angle or select different tooling.
Material Radius is zero, check part.
Radius for bend is zero. Recheck input.
Material Thickness is zero, check part.
Thickness for material is zero. Recheck input.
Max of three footswitches can be active in Tandem Mode
More than the allowed number of operator controls turned "on". Disable one of the
operator controls.
Max of two PalmStations can be active in Tandem Mode
More than the allowed number of operator controls turned "on". Disable one of the
operator controls.
Maximum number of flanges allowed for part
Number of flanges too large. Remove one or more flanges.
Maximum tonnage exceeded
Exceeded safety tonnage for tools. Part not in center of the machine or ram tilted.
Center the part in the machine. Check the ram tilt, check the encoder settings.
Check tooling, part width and tonnage limits in the TOOLING LIBRARY (upper and
lower).
Maximum tonnage exceeded on left side
Part not in center of the machine or ram tilted. Center the part in the machine.
Check the ram tilt, check the encoder settings. Check if the part is within the
machine tonnage capacity.
Maximum tonnage exceeded on right side
Part not in center of the machine or ram tilted. Center the part in the machine.
Check the ram tilt, check the encoder settings. Check if the part is within the
machine tonnage capacity.
Measured angle is zero for bend, please repeat.
Angle is zero for bend. Check input.
Measured dietop out of tolerance, repeat all bends noted.
Dietop out of tolerance. Check tooling in TOOLING LIBRARY, filler block, material
thickness and encoder adjustments.
Measured dietop out of tolerance, repeat bend.
Dietop out of tolerance. Check tooling in TOOLING LIBRARY, filler block, material
thickness and encoder adjustments.
Minimum Teach Angle not entered, please check
Minimum angle was not entered. Check and repeat operation.

9-20

Motion error
Repeat operation. If the error message recurs, check the encoder output A, B and Z.
No Files Selected to COPY.
"Copy Files" softkey was pressed with no files selected. Use "Select Files" first, then
repeat.
No motion
Ram failed to move when instructed. Repeat operation. If the error message recurs,
contact CINCINNATI Service.
No reply received ! Timed out...
Communication link does not have proper connections to the remote computer.
Check the PC and cable. Perform the PC RS-232/422 self test per EM-372.
No Serial Number in file, Service Access required to load
Attempted to load machine configuration file for another machine. Locate correct
configuration disk for machine. Repeat operation. If the error message recurs, contact CINCINNATI Service.
No valid bend sequences were found
Did not find any valid bend sequence. Recheck inputs. (Pinch point under ram in
Configuration). Refer to Graphics Manual, EM-339.
Not enough memory !!!
Internal memory full. Delete some programs or use RS-232/422 Communications
per EM-372.
Oil level too low
Oil level too low or bad switch. Check and add oil. If oil level is normal, install new
switch.
Oil temp too high
Oil temperature too high. Turn OFF machine. This error will come on at 175°. If the
machine has only been on for a short time, check TP#5. It should be 300 to 500
PSI. If not, contact CINCINNATI Service. If the machine has power clamps, check
TP#7. It should be about 1425 to 2000 PSI with the power clamp open. With power
clamp closed, it should be about 25 PSI or less. If not, order SOL #7.
Only 10 parts allowed using append Function.
Remove some of the parts.
Only 99 steps allowed in program.
Remove some steps or use multiple programs.
Only one tool set allowed for Adaptive Reversal Mode.
Remove other tool sets in JOB DATA or change tool in RAM DATA for all steps.
Only the keys A - Z are allowed
Number keys are not allowed.
Operator Abort.
Operator cancelled the transfer (RS-232/422) by pressing the "Abort" softkey.
Operator controls must be on !
Control is "off" – turn operator control ON. If it is on, check the I/O display.
Operator controls not on
Operator control not on – turn operator control ON. If it is on, check the I/O display.
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Output Board Fault !
Check the I/O display and chips U1 and U2 on output board. If there is an error on
the I/O display, remove the short and replace chips U1 or U2 E-01565. If U1 and
U2 are not replaceable, order new or remanufactured output board.
Palm and Foot stations cannot be on in AUTO RETURN
Palm and Foot Station both on. Turn one OFF or use Single Stroke. If it's okay,
check the I/O display.
Palm Station (s) Must be turned OFF
Station is turned on – turn station OFF. If it's off, check the I/O display.
Palm Station (s) Must be turned ON
Station is turned off – turn station ON. If it's on, check the I/O display.
Palm station or Hand/Foot seq must be used when guard is off!
Turn ON Palmstation or use Hand/Foot Sequence.
Parameter 1 not calculated, repeat bend.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Parameter 2 not calculated, repeat bend.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Part does not meet minimum tonnage, Bend Rejected!
Repeat operation. Teach Bend requires minimum tonnage. Either bend a longer
piece or use thicker material.
Part is below minimum tonnage, Angle may be in error!
Adaptive Bend requires minimum tonnage. Angle may be inaccurate. Bend longer
part, use thicker material, or switch to ANGLE mode.
Part is Incomplete, Please enter more than one flange.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Part was hit in high speed !
Speed change position set too low. Change Speed Change position. Check tooling,
material thickness and encoder settings.
Password not entered, cannot edit values!
Enter password. If forgotten, contact CINCINNATI Service.
Pathname too long
Path chosen for make directory is longer than 8 characters. Choose another name
with 8 characters or less.
Please check the Gage Point for FLANGE NO:
Recheck gage point. Entered invalid flange for this part.
Please check tilt for correct value
Tilt value is greater than 1.0". This is a warning only. Verify that you have correct
tilt.
Please support part in back of ram to prevent falling
Information only.
Position reversal
Tonnage reversal desired but position achieved first. Lower reversal position. Check
tool load setting in TOOL LIBRARY.
Power Conservation Timed Out
Main drive shut off because of machine inactivity. Press main drive ON, review
timer setting in MANAGEMENT DATA.
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Pressure is not building in Clamp Circuit
Power clamp is not functioning properly. Check the I/O diagnostic display. Contact
CINCINNATI Service.
Pressure is not building in Left Clamp Circuit
Power clamp is not functioning properly. Check the I/O diagnostic display. Contact
CINCINNATI Service.
Pressure is not building in Right Clamp Circuit
Power clamp is not functioning properly. Check the I/O diagnostic display. Contact
CINCINNATI Service.
Program Lock selector switch must be off!
Cannot edit Program when in locked position. Turn Program/Lock Selector to "PROGRAM". If it's in "PROGRAM", check the I/O display.
Program steps were added or deleted, Simulation invalid!
Add or delete flanges in part design. Repeat the part simulation.
[R & Z-AXIS] On/Off conflict with program value !
Attempted to run program with different R and Z-axis status settings than those
last selected in JOB DATA.
[R -AXIS] All steps MUST have same <rev. mode> to enter new VALUE!
Attempted to edit all steps with absolute position reversal on some steps. Change
values manually on each step required.
[R -AXIS] Calculated vertical bar skew is too large !
Difference between R-left and R-right positions is too large. Check R-axis inputs.
[R -AXIS] Calibration is required before use !
Gage is not calibrated. Calibrate the gage.
[R -AXIS] On/Off conflict with program value !
Attempted to run program with different R-axis status setting.
Ram completed stroke prior to material contact
The default reversal position was reached in ADAPTIVE mode prior to sensing material contact. Check material thickness, die and filler block dimensions. Repeat.
Ram completed stroke while scanning for final reversal
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Ram completed stroke while waiting for Ramp Down
Repeat operation. If the error message recurs, contact CINCINNATI Service.
RAM is not calibrated !!!
Ram is not calibrated because control was powered "off". Calibrate ram.
RAM is out of tilt
Ram is out of tilt (>1"). Relevel ram per instructions in SECTION 9 of this manual. If
the machine is not out of level >1", check adjustment on the Tilt Limit Switches.
Ram tilt limit switch fault !
Both tilt switches are activated. Check adjustment on the switches.
Ram too low, raise ram above speed change and restart cycle.
Raise ram using RAM UP button and restart cycle.
Rear guard fault ! Check behind machine and reset
Check to see that the guard is clear and reset using button provided.
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Recover directory not available for disk storage Volume
Attempted to recover a file when volume set to Local Drive. Operation not available.
Once deleted, a file on disk cannot be recovered on control.
Recovery Aborted - FILE CORRUPT!
File requested is corrupt. Turn the machine OFF and back ON to clear out the
recover buffer. Try to delete and recover another file. If the error message recurs,
contact CINCINNATI Service.
Recovery Error - Recovery Aborted!
File requested is corrupt. Turn the machine OFF and back ON to clear out the
recover buffer. Try to delete and recover another file. If the error message recurs,
contact CINCINNATI Service.
Retract too large for entered flange value.
Retract distance added to flange dimension exceeds the maximum travel limit for
the gage. Change retract distance value to a smaller number.
Rev. mode is not valid for changing rev. value on all steps!
Attempted to edit all steps with different reversal modes on some steps. Change values manually on each step as required.
Reversal error while waiting to finish stroke
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Reversal Position is higher than Speed Change Down
Programmed values are not realistic. Check tooling, material thickness and encoder
settings.
Reversal position is too high
Reversal position is above the open height of machine. Check program input for
reversal position. Check tooling, material thickness and encoder settings.
Reversal position is too low
Reversal position is below the closed height of machine. Check program inputs for
reversal position. Check tooling, material thickness and encoder settings.
Reversal Tonnage reached before clamp position
Clamp position set too low. Adjust to higher value in JOB DATA.
Reversal tonnage too high for dies
Tonnage has exceeded maximum loading value set for tooling. Check program
inputs or select different tooling.
Right transducer is malfunctioning
Transducer problem. Switch the cables on the analog/servo board. If the problem
switches to the left side, order new transducer. If the problem did not switch, order
new or remanufactured analog/servo board.
Right zero pulse error
Error in the encoder output or slave board processor. Recalibrate the ram and
repeat operation. If the problem recurs, switch the encoder cables and the servo
cables on the analog/servo board. If the problem moves to the other side, order a
new or remanufactured encoder. If the problem did not switch, order a new or
remanufactured analog/servo board. If you still have trouble, install the slave
board.
[RL-AXIS] Actual position is out of tolerance !
Check to see if the axis is hitting an obstruction. Did the gage move at all or did it
start to move and then stop? Repeat operation. If the error message recurs, contact
CINCINNATI Service.
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[RL-AXIS] Calculated dimension exceeds travel limits !
R-axis position not realistic. Check R-axis inputs.
[RL-AXIS] Calibration failure !
Axis did not calibrate. Did the axis move to its maximum position? Did it move
slightly in the other direction? If so, check the encoder outputs A, B and Z. If it did
not move slightly back, before the axis reached its maximum travel. Started to move
but stopped or did not move at all? Is the axis hitting a physical obstruction?
[RL-AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME slave CPU332 Communications controller. Check that there is
input and output from each board.
[RL-AXIS] Did not position properly !
Repeat operation. If the error message recurs, check to see if the axis is hitting
some physical obstruction.
[RL-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z. (See drawing.)
[RL-AXIS] No-motion error !
Did the gage move at all or did it start to move then stop? Repeat operation. If the
error message recurs, contact CINCINNATI Service.
[RL-AXIS] Not responding properly to commands !
Axis did not achieve position. Turn the machine OFF for 40 seconds. Turn back ON.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[RR-AXIS] Actual position is out of tolerance !
Check to see if the axis is hitting an obstruction. Did the gage move at all or did it
start to move and then stop? Repeat operation. If the error message recurs, contact
CINCINNATI Service.
[RR-AXIS] Calculated dimension exceeds travel limits !
R-axis position not realistic. Check R-axis inputs.
[RR-AXIS] Calibration failure !
Axis did not calibrate. Did the axis move to its maximum position? Did it move
slightly in the other direction? If so, check the encoder outputs A, B and Z. If it did
not move slightly back, is the axis hitting a physical obstruction?
[RR-AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME slave CPU and the CPU332 Communications Controller. Check
that there is input and output from each board.
[RR-AXIS] Did not position properly !
Repeat operation. If the error message recurs, check to see if the axis is hitting a
physical obstruction.
[RR-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z.
[RR-AXIS] No-motion error !
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
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[RR-AXIS] Not responding properly to commands !
Axis did not achieve position. Turn the machine OFF for 40 seconds, then back ON.
Repeat, and if the problem still exists, contact CINCINNATI Service.
Run display edit value is undefined,has Run display changed?
Software problem. Contact CINCINNATI Service.
Safety blocks are disconnected !
Safety blocks disconnected – reconnect. If they are connected, check the I/O display.
Select setup mode using mode selector switch!
Mode switch not in SET-UP mode position. Turn switch to SET-UP MODE position.
Selected sequence has interference, please review
Review inputs for interference and repeat operation.
Serial Number stored, does not match, use Service Access
Attempting to load configuration from another machine. Locate correct configuration for this machine or contact CINCINNATI Service to override.
Service access not permitted! Enter service code.
Operator not allowed to change value. Contact CINCINNATI Service.
Service access required to enter this diagnostic
Operator not allowed to change value. Contact CINCINNATI Service.
Simulation must be generated before viewing
Generate simulation.
Simulation was not stored before entering Run Mode
Store simulation before going to RUN mode.
Slave Machine Control has an error, check and correct
Check other machine pendant for proper operating mode.
Slave received bad command from master
Software problem. Repeat / Contact CINCINNATI Service.
Slave reset while in keystroke loop
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Slave reset while in priority loop
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Slave reset while ramping down
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Slave reset while scanning for reversal
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Slave reset while waiting to finish stroke
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Slave reset while waiting to read Stroke_data
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Speed Chg Down cannot be less than .25 for Adaptive Mode
Use the ADAPTIVE GUIDELINES & LIMITATIONS, OS-136, to check.
Stroke complete while in priority loop
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Stroke Control must be in SET-UP mode
Reset control to "SET-UP". If already in SET-UP, check I/O display.
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Stroke Control must be in SINGLE STROKE or RUN mode
If not in SINGLE STROKE or RUN mode, turn to SINGLE STROKE or RUN mode. If
it is, check the I/O display.
Stroke did not complete, angle may be incorrect
Check part and repeat operation.
Tandem Data Link is malfunctioning
Possible hardware problem. Contact CINCINNATI Service.
Tandem operation not permitted in SETUP Mode
Cannot use in SET-UP mode. Change Stroke Selector to SINGLE STROKE mode.
Tandem Selector switch must be in DUAL position
Attempt was made to operate machines in a mode different from Tandem Selector
Switch setting. Review operating mode and check switches.
Tandem Selector switch must be in SINGLE position
Attempt was made to operate machines in a mode different from Tandem Selector
Switch setting. Review operating mode and check switches.
Target step cannot be within start, end copy range !
Attempted to copy a group of steps to a step within the group. Select a target step
outside the selected copy range or insert new step.
Teach Bend Length not entered, please check
Bend length was not entered. Check and repeat operation.
The gage (s) are already in motion !
A new position was requested while the gages were in motion. The new position was
ignored. Repeat operation.
The gage(s) have not moved successfully !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
The gage(s) must be calibrated before use !
Gage is not calibrated because control was powered OFF. Calibrate gage.
THE RAM is moving !
Information only.
There are no more extension pointers, delete some files
The maximum number of files in internal memory has been reached. Delete
unwanted files or transfer to a disk.
Thickness is out of tolerance for bend, please check.
Part thickness was not within thickness range taught during Adaptive Set-up.
Verify material and repeat.
This feature is not available for INTERNAL Volume
Selected operation does not apply to this source/destination choice. Review the
desired operation. See SECTION 7 of this manual.
This feature is not available for REMOTE Volume
Selected operation does not apply to this source/destination choice. Review the
desired operation. See SECTION 7 of this manual.
This feature is ONLY available for a DISK Volume
Selected operation does not apply to this source/destination choice. Review the
desired operation. See SECTION 7 of this manual.
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This operation will overwrite an existing 11 char filename
Using 11 character sorted filename mode and filename already exists. Determine if
this is desired or choose another name.
This output cannot be changed by this diagnostic utility
Certain outputs cannot be changed in this function. Review your selection.
To calibrate Palm and Foot stations cannot both be on
Both operator controls turned "on"; turn one control OFF. If only one is on, check
the I/O display.
To calibrate STATION SELECT must be in PALM OR FTS mode
Not in PALM or FOOTSWITCH mode. Select PALM or FOOTSWITCH mode. If already
there, check the I/O diagnostic display.
To calibrate STROKE CONTROL must be in SINGLE STROKE mode
Not in SINGLE STROKE mode. Select SINGLE STROKE mode. If already there,
check the I/O diagnostic display.
Tool file not found, Please try again
Could not find tool file. Repeat operation.
Tool not specified for one or more steps
Specify tools and repeat operation.
Tool set not defined
No tool found in library matching Job Data information. Check TOOL LIBRARY and
JOB DATA.
Top of dies not calibrated
To use unmeasured tools, top of dies must be calibrated in the SET-UP MENU.
Calibrate top of dies in SET-UP MENU.
Transfer ABORTED: Cartridge data corrupt
Data cartridge removed or faulty. Retry. If problem persists, replace cartridge.
Two flanges have the same bend sequence number
Check inputs on PART DESIGN screen and change the offending flange entry.
Unable to achieve reversal
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Unable to completely sort directory
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Unable to find specified directory
Directory does not exist on the disk volume. Create directory first or review desired
operation.
Unable to insert record into index file
The disk inserted in local Drive "A" is corrupt. Use a different disk or reformat.
Unable to Load in Cad Configuration files
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Unable to load Management Data
Restore configuration from disk was unable to locate desired files. Verify files exist
in "\Text" directory on disk.
Unable to make the specified directory
Repeat operation. If the error message recurs, contact CINCINNATI Service.
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Unable to open the index file, rebuild index
Using 11 or 16 character sorted filenames, the index file was corrupt or lost.
Rebuild the index file by using the "Rebuild Index" function in FILE UTILITY.
Unable to open the requested file
The disk inserted in Local Drive "A" is corrupt. Use a different disk or reformat.
Unable to select file - Maximum number already selected.
Exceeded maximum selections allowed. Unselect some files or use the "Select All"
function.
Unable to store Diagnostic Data to file
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Unable to read or write to cartridge
Cartridge not inserted – insert cartridge. If it is inserted, order cartridge.
Unable to write to cartridge
Cartridge not inserted or write protected – insert cartridge or change write protect
switch. If it is inserted, order cartridge.
Unable to write to the requested file
The disk inserted in Local Drive "A" is corrupt. Use a different disk.
Undefined calculation error #
An undefined error number occurred. Repeat operation. If the error message recurs,
contact CINCINNATI Service.
Undefined error number received from slave !
Software problem. Repeat operation. If the problem still exists, contact CINCINNATI
Service.
Undefined value for mode
Software problem. Repeat operation. If the problem still exists, contact CINCINNATI
Service.
Undefined value for STATION SELECT
Software problem. Repeat operation. If the problem still exists, contact CINCINNATI
Service.
Unexpected file type. Incoming file not saved !
File sent (RS-232/422) to control is not of the currently selected file type. Check the
file being sent.
Unexpected file type.
File sent (RS-232/422) to control is not of the currently selected file type. Check the
file being sent.
Unexpected packet type
Packet received (RS-232/422) from the remote device was not the type the
AUTOFORM expected. Check communication link and software running on remote
device. Run the RS-232/422 Self Test per EM-372.
Up stroke data not correct, Bend terminated.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
Upper Tool file not found, Please try again.
Did not find upper tool. Check tool name in Job Data and Tooling Library.
Value entered exceeds the maximum
Number entered is too large. Check input value.
Value entered is less than the minimum
Number entered is too small. Check input value.
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Valve supply is off
Hardware failure. Check operator control switch. If the problem still exists, Contact
CINCINNATI Service.
Vee opening less than 6 times material thick, check tooling.
Check the tooling in the Tooling Library. If necessary, select more appropriate tooling.
Vertical bar skew would be too large !
R-axis position not realistic. Check R-axis inputs.
VME Input/output board failure !
Order new or remanufactured I/O board.
[X -AXIS] Amplifier resetting !
Check to make sure gage will move by hand. Power down machine, restart, repeat.
[X -AXIS] Calculated horizontal bar skew is too large !
Difference between X-left and X-right positions is too large. Check X-axis input.
[X -AXIS] Calibration failure !
Axis did not calibrate. Did it move to its maximum position? Did it move slightly in
the other direction? If so, check the encoder outputs A, B and Z. If it did not move
slightly back, is the axis hitting an obstruction?
[X -AXIS] Calibration is required before use !
Gage is not calibrated. Calibrate the gage.
[X -AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME slave CPU.
[X -AXIS] Did not position properly !
Is the axis hitting an obstruction? Did the gage move at all or did it start to move
and then stop? Repeat operation. If the error message recurs, contact CINCINNATI
Service.
[X -AXIS] Dimension is not within travel limits !
Out of range. Check X-axis input.
[X -AXIS] Horizontal bar skew exceeded !
Repeat operation. If the error message recurs, check the configuration data to see if
the maximum horizontal bar skew is the same as the maximum travel limit. If it is,
contact CINCINNATI Service.
[X -AXIS] Timed out before completing move !
Gage did not achieve position. Check to see if the axis is hitting an obstruction.
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[XL-AXIS] Amplifier fault !
Check to make sure gage will move by hand. If over 15 seconds, power down
machine and repeat operation. Contact CINCINNATI Service.
[XL-AXIS] Calculated dimension is too large !
X-axis position is not realistic for machine. Check program input for X-axis.
[XL-AXIS] Calculated dimension is too small !
X-axis position is not realistic for machine. Check program input for X-axis.
[XL-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z.
[XL-AXIS] Front limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
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[XL-AXIS] Motion error !
Repeat operation. If the error message recurs, check the encoder output A, B and Z.
[XL-AXIS] No-motion error !
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
[XL-AXIS] Rear limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[XR-AXIS] All steps MUST have same <gage mode> to enter new
Attempted to edit all steps with different gage modes. Change values manually on
each step required.
[XR-AXIS] Amplifier fault !
Check to make sure gage will move by hand. If over 15 seconds, power down the
machine and repeat operation. Contact CINCINNATI Service.
[XR-AXIS] Calculated dimension is too small !
X-axis position is not realistic for machine. Check program input for X-axis.
[XR-AXIS] Calculated dimension is too large !
X-axis position is not realistic for machine. Check program input for X-axis.
[XR-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z.
[XR-AXIS] Front limit switch fault !
Repeat operation. If the error message recurs, check SRV332 Board to see if LS1 or
LS3 are "on".
[XR-AXIS] Motion error !
Repeat operation. If the error message recurs, check the encoder output A, B and Z.
[XR-AXIS] No-motion error !
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
[XR-AXIS] Rear limit switch fault !
Repeat operation. If the error message recurs, contact CINCINNATI Service.
[Z -AXIS] Calibration is required before use !
Gage is not calibrated. Calibrate the gage.
[Z -AXIS] Conflict ! Left and Right arms would collide !
Both axes cross center of bed - not possible. Check Z-axis inputs.
[Z -AXIS] Distance between Left & Right arms is too small !
Programmed Z-axis positions will cause a collision. Check Z-axis inputs.
[ZL-AXIS] Actual position is out of tolerance !
Check to see if the axis is hitting an obstruction. Did the gage move at all or did it
start to move and then stop? Repeat operation. If the error message recurs, Contact
CINCINNATI Service.
[ZL-AXIS] Calculated dimension exceeds travel limits !
Z-axis position is not realistic. Check Z-axis inputs.
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[ZL-AXIS] Calibration failure !
Axis did not calibrate. Did it move to its maximum position? Did it move slightly in
the other direction? If so check the encoder outputs A, B and Z. If it did not move
slightly back, is the axis hitting an obstruction?
[ZL-AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME slave CPU.
[ZL-AXIS] Did not position properly !
Repeat operation. If the error message recurs, see if the axis is hitting some physical obstruction.
[ZL-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z.
[ZL-AXIS] No-motion error!
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
[ZL-AXIS] Not responding properly to commands !
Axis did not achieve position. Turn OFF the machine for 40 seconds. Turn back ON.
Repeat operation. If the error message recurs, check the ribbon cable between the
CPU332 Communications Controller Board and the INFC332 Interface Board. If the
error message recurs, contact CINCINNATI Service.
[ZR-AXIS] Actual position is out of tolerance !
Check to see if the axis is hitting some obstruction. Did the gage move at all or did
it start to move and the stop? Repeat operation. If the error message recurs, contact
CINCINNATI Service.
[ZR-AXIS] Calculated dimension exceeds travel limits !
Z-axis position is not realistic. Check Z-axis inputs.
[ZR-AXIS] Calibration failure !
Axis did not calibrate. Did it move to its maximum position? Did it move slightly in
the other direction? If so, check the encoder outputs A, B and Z. If it did not move
slightly back,is the axis hitting an obstruction?
[ZR-AXIS] Communication fault !
Repeat operation. If the error message recurs, check the fiber optic cable connections at the VME slave CPU.
[ZR-AXIS] Did not position properly !
Repeat operation. If the error message recurs, check to see if the axis is hitting an
obstruction.
[ZR-AXIS] Encoder fault !
Repeat operation. If the error message recurs, check the output from the encoder A,
B and Z in left gage control enclosure on Z-axis carriage. (See drawing.)
[ZR-AXIS] No-motion error!
Did the gage move at all or did it start to move and then stop? Repeat operation. If
the error message recurs, contact CINCINNATI Service.
[ZR-AXIS] Not responding properly to commands !
Axis did not achieve position. Turn machine OFF for 40 seconds, and then turn
power back ON. Repeat operation. If the error message recurs, contact CINCINNATI
Service.
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OTHER PROBLEMS
Certain machine problems pertaining to ram motion or control operation may be intermittent or prohibit
the machine from displaying an error. By providing the information below prior to scheduling a service call
or consulting with a Technical Service Specialist, the Troubleshooting process can be significantly reduced.
RAM / MOTION (Select the current problem.)
✦

NO RAM MOTION: The ram did not move when you used the footswitch or operator station to
operate the machine.
Switch bend position to the other side. If the current bend position is "right" or "center", switch to the
left. If the current bend position is "left", switch to the right. Is the ram moving now?
✧

RAM IS MOVING OR WENT OUT-OF-LEVEL
1.

Refer to the electrical schematic and check the 5VDC input voltage to the encoders.
– If above 4.6VDC, proceed to the next step.
– If it is less then 4.5VDC, replace the Analog/Servo board.

2.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A's and B's should occur every .0001 (.0025mm). The Z's should
occur every inch. These signals will change from 0 volts to 5 volts when a pulse occurs. Do
you have all signals on both encoders?
– If you have all signals, proceed to the next step.
– If you do not have all signals, order a new ram encoder.
Note: Signals may be checked using a digital logic probe.

3.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

4.

Switch the cables on the Analog/Servo board. Both servo outputs and encoder inputs cables
must be switched as pairs. How does the ram move now?
– Ram not moving. BLOCK THE RAM and switch the proportional valves. Set bend position
back to original side. Remove the block and press the RAM UP button. What does the ram
do now?
a.) If ram went out-of-level, replace the proportional valve on the side that is not
moving.
b.) If the ram did not move, contact CINCINNATI Service.
– Ram went out-of-level. Replace the Analog/Servo board.

✧

RAM IS NOT MOVING
1.

Are you using the footswitch(es), palmbutton(s) or both? Check the I/O MONITOR DIAGNOSTICS screen to verify they are working. (Refer to DIAGNOSTICS in SECTION 7.)
– If the I/O monitor confirms that they are working, proceed to the next step.
– If the I/O monitor does not confirm that they are working, check the wiring to the
footswitch(s) or palmbutton(s). Also check the switches and buttons.

2.

Does the machine have a light guard?
– If it does not, proceed to the next step.
– If it does, check the I/O MONITOR DIAGNOSTICS screen to verify it is working. (Refer to
electrical schematic.)

3.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you do have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.
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4.

Check the LEDs on the valve plugs of the load sense valves while trying to move the ram up.
(Refer to the electrical schematic.) Do both LEDs come “on”?
– If they are "on", proceed to the next step.
– If not, check the I/O MONITOR DIAGNOSTICS screen to verify they are both turned “on”.
a.) If the LEDs are turned “on” check the wiring to the valve. (Refer to the electrical
schematic.)
b.) If the LEDs are “off”, check the I/O board run LED (green) and the cable to the
output board.

5.

Manually fire the load sense valves, Solenoids #5 and #6, while using the footswitch or palmbuttons to command motion. If the ram starts to move, try moving the ram without firing the
valves manually. How does the ram move now?
– Ram moving now. Manually fire the load sense valves (Solenoids #5 and #6) a couple more
times to ensure that they are no longer stuck.
– Still no ram motion. Replace the load sense valves.

✦

RAM WILL NOT CALIBRATE: The ram would move but would not calibrate.
1.

Are you using the footswitch(es), palmbutton(s) or both? Check the I/O MONITOR DIAGNOSTICS screen to verify they are working. (Refer to DIAGNOSTICS in SECTION 7.)
– If the I/O monitor confirms that they are working, proceed to the next step.
– If the I/O monitor does not confirm that they are working, check the wiring to the
footswitch (s) or palmbutton (s). Also check the switches and buttons.

2.

Does the machine have a light guard?
– If it does not, proceed to the next step
– If it does, check the I/O MONITOR DIAGNOSTICS screen to verify it is working. (Refer to
electrical schematic.)

3.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you do have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

4.

Check the LEDs on the valve plugs of the load sense valves while trying to move the ram up.
(Refer to the electrical schematic.) Do both LEDs come “on”?
– If they are "on", proceed to the next step.
– If not, check the I/O MONITOR DIAGNOSTICS screen to verify they are both turned “on”.
a.) If LEDs are turned “on” check wiring to the valve. (Refer to electrical schematic.)
b.) If the LEDs are “off”, check the I/O board run LED (green) and the cable to the
output board.

5.

Manually fire the load sense valves, Solenoids #5 and #6, while using the footswitch or palmbuttons to command motion. If the ram starts to move, try moving the ram without firing the
valves manually. How does the ram move now?
– Ram moving now. Manually fire the load sense valves (Solenoids #5 and #6) a couple more
times to ensure that they are no longer stuck.
– Still no ram motion. Replace the load sense valves.

✦

ONLY ONE SIDE MOVES: When the ram moves, only one side moves.
Switch bend position to the other side. If the current bend position is "right" or "center", switch to the
left. If the current bend position is "left", switch to the right. Is the ram moving now?
✧

RAM IS MOVING OUT-OF-LEVEL
1.

Refer to the electrical schematic and check the 5VDC input voltage to the encoders.
– If above 4.6VDC, proceed to the next step.
– If it is less then 4.5VDC, replace the Analog/Servo board.
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2.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A's and B's should occur every .0001 (.0025mm). The Z's should
occur every inch. These signals will change from 0 volts to 5 volts as a pulse occurs. Do you
have all signals on both encoders?
– If you have all signals, proceed to the next step.
– If you do not have all signals, order a new ram encoder.

3.

Check the hydraulic idle pressure at TP #5. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

4.

Switch the cables on the Analog/Servo board. Both servo outputs and encoder inputs cables
must be switched as pairs. How does the ram move now?
– Ram not moving. BLOCK THE RAM and switch the proportional valves. Set bend position
back to original side. Remove the block and press the RAM UP button. What does the ram
do now?
a.) If ram went out-of-level, replace the proportional valve on the side that is not
moving.
b.) If the ram did not move, contact CINCINNATI Service.
– Ram went out-of-level. Replace the Analog/Servo board.

✧

RAM IS NOT MOVING
1.

Are you using the footswitch(es), palmbutton(s) or both? Check the I/O MONITOR DIAGNOSTICS screen to verify they are working. (Refer to DIAGNOSTICS in SECTION 7.)
– If the I/O monitor confirms that they are working, proceed to the next step.
– If the I/O monitor does not confirm that they are working, check the wiring to the
footswitch (s) or palmbutton (s). Also check the switches and buttons.

2.

Does the machine have a light guard?
– If it does not, proceed to the next step
– If it does, check the I/O MONITOR DIAGNOSTICS screen to verify it is working. (Refer to
electrical schematic.)

3.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you do have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

4.

Check the LEDs on the valve plugs of the load sense valves while trying to move the ram up.
(Refer to the electrical schematic.) Do both LEDs come “on”?
– If they are "on", proceed to the next step.
– If not, check the I/O MONITOR DIAGNOSTICS screen to verify they are both turned “on”.
a.) If the LEDs are turned “on” check the wiring to the valve. (Refer to the electrical
schematic.)
b.) If the LEDs are “off”, check the I/O board run LED (green) and the cable to the
output board.

5.

Manually fire the load sense valves, Solenoids #5 and #6, while using the footswitch or palmbuttons to command motion. If the ram starts to move, try moving the ram without firing the
valves manually. How does the ram move now?
– Ram moving now. Manually fire the load sense valves (Solenoids #5 and #6) a couple more
times to ensure that they are no longer stuck.
– Still no ram motion. Replace the load sense valves.
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✦

RAM MOVING SLOW / RAM MOVING SLOW ON RETURN STROKE: Ram appears to be moving
slower than normal.
Put the machine in Quick Bend. For the 2” (51mm) stroke test, set the Top Stop at 1” (51mm) from the
maximum "up" position. Set the Speed Change at 1-1/2” (38mm) down from Top Stop. Set the Reversal
Point at 1/2” (13mm) down from Speed Change point. Example: Top Stop 16” (406mm), Speed
Change 14.5” (368mm), Reversal 14” (356mm). Count the number of strokes made in one minute. For
the 3” 76mm) stroke test, lower the Speed Change and the Reversal Point by 1” (25.4mm). Example:
Top Stop 16” (406mm), Speed Change 13.5” (343mm), Reversal 13” (330mm). (Note: Do not use CONTINUOUS RUN mode for these tests.) Contact CINCINNATI Service with both count numbers.

✦

UNEVEN RAM MOTION: Ram appears to be moving uneven at the start of the stroke.
Switch the bend position to the other side. If the current bend position is right or center, switch to the
left. If the current bend position is left, switch to the right. How does the ram move now?
– Moves smoothly. Tilt the ram +/- 0.5” (1.3mm) so the side that was originally the master is
lower than the other side. Enter a positive tilt to make the right side lower or a negative tilt
to make the left side lower. Does the ram achieve the tilt?
YES. Switch the bend position back and retest the machine.
NO. Is there pressure at the inner cylinder (TP#1). (Refer to hydraulic schematic.)
Contact CINCINNATI Service after you have checked the pressure.
Moves unevenly. Contact CINCINNATI Service.

✦

MOTION FAULT AT SPEED CHANGE: The ram stopped or had a very uneven speed change.
1.

Does the machine have the AUTO CROWN option?
– If the machine has AUTO CROWN, manually turn "OFF" the AUTO CROWN valve. Does the
problem still exist?
Yes. Check the prefill valve and pipes for damage or air leaks. If there are no air
leaks, switch the right and left prefill valves.
a.) If the problem switches sides, install a new prefill valve.
b.) If it did not switch, contact CINCINNATI Service.
No. Remove the air from the AUTO CROWN cylinder. Remove the plug on top of the
AUTO CROWN cylinder and install a test stand with a line going back to the tank
fill. Open the test stand a little and cycle the machine. Use both left and right bend
positions. This may take 200 strokes or more. Note: If the test stand is opened too
much, the machine will stall.
– If the machine does not have AUTO CROWN, check the prefill valve and pipes for damage
or air leaks. If there are no air leaks, switch the right and left prefill valves.
a.) If the problem switches sides, install a new prefill valve.
b.) If it did not switch, contact CINCINNATI Service.

✦

REVERSAL / REPEATABILITY / ANGLE PROBLEMS: The ram appears to have a reversal,
repeatability or angle problem (part not within tolerance).
1.

Turn stroke diagnostic “on” and cycle machine for 11 strokes with the same reversal position.
Is each side’s command position within +/- .0004” (.0102mm) of it’s desired position on all
strokes displayed?
– If it is within +/- .0004" (.0102mm), contact CINCINNATI Service.
– If it is not within +/- .0004" (.0102mm), switch the bend position to the other side. If the
current bend position is right or center, switch to the left. If the current bend position is
left, switch to the right. Did the problem switch?
Yes. Refer to DIAGNOSTICS in SECTION 7 and check or adjust the counterbalance
pressure to within 10 PSI.
No. Proceed to the next step.
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✦

2.

Refer to the electrical schematic and check the 5VDC input voltage to the encoders.
a.) If it is above 4.6VDC, proceed to the next step.
b.) If it is less than 4.5VDC, replace the Analog/Servo board.

3.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A’s and B’s should occur every .0001 (.0025mm). The Z’s should
occur every inch. These signals will change from 0 volts to 5 volts as a pulse occurs. Do you
have all signals on both encoders?
Yes. Order a new Analog/Servo board.
No. Order a new ram encoder.

RAM OSCILLATES AT REVERSAL: Ram appears to oscillate at reversal or has a rough reversal.
1.

Does the machine have the AUTO CROWN option?
– If the machine has AUTO CROWN, manually turn "OFF" the AUTO CROWN valve. Does the
problem still exist?
Yes. Check the prefill valve and pipes for damage or air leaks. If there are no air
leaks, switch the right and left prefill valves.
a.) If the problem switches sides, install a new prefill valve.
b.) If it did not switch, contact CINCINNATI Service.
No. Remove the air from the AUTO CROWN cylinder. Remove the plug on top of the
AUTO CROWN cylinder and install a test stand with a line going back to the tank
fill. Open the test stand a little and cycle the machine. Use both left and right bend
positions. This may take 200 strokes or more. Note: If the test stand is opened too
much, the machine will stall.
– If the machine does not have AUTO CROWN, check the prefill valve and pipes for damage
or air leaks. If there are no air leaks, switch the right and left prefill valves.
a.) If the problem switches sides, install a new prefill valve.
b.) If it did not switch, proceed to the next step.

2.

Turn the stroke diagnostic “on” and cycle the machine for 11 strokes with the same reversal
position. Is each side’s command position within +/- .0004” (.0102mm) of it’s desired position
on all strokes displayed?
– If it is within +/- .0004" (.0102mm), contact CINCINNATI Service.
– If it is not within +/- .0004" (.0102mm), switch the bend position to the other side. If the
current bend position is right or center, switch to the left. If the current bend position is
left, switch to the right. Did the problem switch?
Yes. Refer to DIAGNOSTICS in SECTION 7 and check or adjust the counterbalance
pressure to within 10 PSI.
No. Proceed to the next step.

✦

3.

Refer to the electrical schematic and check the 5VDC input voltage to the encoders.
a.) If it is more than 4.6VDC, proceed to the next step.
b.) If it is less than 4.5VDC, replace the Analog/Servo board.

4.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A’s and B’s should occur every .0001 (.0025mm). The Z’s should
occur every inch. These signals will change from 0 volts to 5 volts as a pulse occurs. Do you
have all signals on both encoders?
Yes. Order a new Analog/Servo board.
No. Order a new ram encoder.

RAM LEVEL PROBLEM: The ram does not stay level on the down stroke.
1.

Turn the stroke diagnostic “on” and cycle the machine for 11 strokes with the same reversal
position. Is each side’s command position within +/- .0004” (.0102mm) of it’s desired position
on all strokes displayed?
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– If it is within +/- .0004" (.0102mm), contact CINCINNATI Service.
– If it is not within +/- .0004" (.0102mm), switch the bend position to the other side. If the
current bend position is right or center, switch to the left. If the current bend position is
left, switch to the right. Did the problem switch?
✧

RAM IS MOVING OR WENT OUT-OF-LEVEL
1.

Refer to the electrical schematic and check the 5VDC input voltage to the encoders.
– If it is less then 4.5VDC, replace the Analog/Servo board.
– If above 4.6VDC, proceed to the next step.

2.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A's and B's should occur every .0001 (.0025mm). The Z's should
occur every inch. These signals will change from 0 volts to 5 volts as a pulse occurs. Do you
have all signals on both encoders?
– If you have all signals, proceed to the next step.
– If you do not have all signals, order a new ram encoder.

3.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

4.

Switch the cables on the Analog/Servo board. Both servo outputs and encoder inputs cables
must be switched as pairs. How does the ram move now?
– Ram not moving. BLOCK THE RAM and switch proportional valves. Set bend position back
to original side. Remove the block and press the RAM UP button. What does the ram do
now?
a.) If ram went out-of-level, replace proportional valve on the side that is not moving.
b.) If the ram did not move, contact CINCINNATI Service.
– Ram went out-of-level. Replace the Analog/Servo board.

✧

✦

RAM IS NOT MOVING
1.

Check the hydraulic idle pressure at TP #4. Use a 600 PSI (4137 kPa) or 1000 PSI (6895 kPa)
gage. Is there 300 to 500 PSI (2068 to 3447 kPa) there? (Refer to hydraulic schematic.)
– If you have 300 to 500 PSI (2068 to 3447 kPa), proceed to the next step.
– If you do not have 300 to 500 PSI (2068 to 3447 kPa), contact CINCINNATI Service.

2.

Check the level limit switch settings. Are they set per the manual?
– If yes, proceed to the next step.
– If no, adjust switches per the manual.

3.

Check the machine closed height per the manual. Are the encoders set correctly?
– If yes, contact CINCINNATI Service.
– If no, adjust the closed height per the manual.

RAM DRIFT PROBLEM: The ram appears to be drifting down when the machine is at idle.
1.

Refer to this section and check or adjust the counterbalance pressure to within 10 PSI (69
kPa).
– If it is within 10 PSI (69 kPa), proceed to the next step.

2.

Check to ensure that the bleeder valve is closed.
– If it is closed, proceed to the next step.
– If not, close the bleeder valve.
Note: Ram must be blocked before valves are removed.
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Check the following with the operator control switch turned “off”.

✦

3.

Switch the counterbalance valves from side-to-side. Did the problem switch sides?
– If yes, order new counterbalance valve.
– If no, proceed to the next step.

4.

Switch the counterbalance check valves from side-to-side. Did the problem switch sides?
– If yes, order new counterbalance check valve.
– If no, order new cylinder seals.

TONNAGE PROBLEM: Machine does not reverse, a tonnage error occurs, or the ram stalls during the bend sequence.
1.

Are the Reversal Position, Reversal Tonnage and the Reversal Mode entered correctly?
– If yes, proceed to the next step.
– If no, reset the Reversal Position, Reversal Tonnage and Reversal Mode.

2.

Check the tilt information in the program. Is it correct?
– If yes, proceed to the next step.
– If no, reset the tilt information.

3.

Check the machine closed height. See this Section, "CLOSED HEIGHT ADJUSTMENT". Are
the encoders set correctly?
– If yes, proceed to the next step.
– If no, reset the closed height.

4.

Check the tilt when the machine has the problem. Is the machine out-of-tilt? Refer to the
electrical schematic and check the 5VDC input voltage to the encoders.
– If above 4.6VDC, proceed to the next step.
– If it is less then 4.5VDC, replace the Analog/Servo board.

5.

Refer to the electrical schematic and check the output of the encoder signals. A, A NOT, B, B
NOT, Z and Z NOT. The A’s and B’s should occur every .0001 (.0025mm). The Z’s should
occur every inch. These signals will change from 0 volts to 5 volts as a pulse occurs. Do you
have all signals on both encoders?
– If yes, order a new Analog/Servo board.
– If no, order a new ram encoder.
– If the problem still exists, proceed to the next step.

6.

Check the configuration data. Does it match the configuration sheets?
– If yes, proceed to the next step.
– If no, contact CINCINNATI Service.

7.

Switch the cables for the strain gages on the Analog/Servo board. Did the problem change
from side-to-side?
– If yes, check the wiring from the questionable strain gage to the plug at the Analog/Servo
board. (Refer to electrical schematic.) Is the wiring good?
– If no, check the 10 VDC terminal in the junction boxes inside the right and left housings.
(Refer to electrical schematic.)
a.) Check voltage between the + sig to com and the - sig to com. It should be 5 +/.250VDC. Is voltage present? Contact CINCINNATI Service with this information.
b.) Check the wiring to the plug on the Analog/Servo board. Is the wiring good?
Yes. Order new Analog/Servo board.
No. Order or repair the cable.

✦

ADAPTIVE PROBLEM
Refer to the Adaptive Manual Supplement EM-327.
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CRT DISPLAY PROBLEMS (Select the current problem.)
✦

✦

NO CRT DISPLAY: No display on the CRT.
1.

Is the Ground Connected Light “on”?
– If it is "on", proceed to the next step.
– If it is not "on", push in on the Ground Connected Light. Does it come “on”? If it does not,
check the light, socket or wiring. If it does come on, check the wiring to the socket.

2.

Is the Power Supplies Operational Light “on”?
– If it is "on", proceed to the next step.
– If it is not "on", push in on the Power Supplies Operational Light. Does it come “on”? If not,
check the light, socket or wiring. If it does come on, check the LED’s on the power supply
monitor board. If the following LEDs are “on”, check these:
• 5 VDC LED, check and adjust the 5 VDC power supply.
• 15 VDC LED, check and adjust the 15 VDC power supply.
• -15 VDC LED, check and adjust the -15 VDC power supply.
• 12 VDC LED, check and adjust the 12 VDC power supply.
• -12 VDC LED, check and adjust the -12 VDC power supply.
• 120 vac LED, check the 120 vac power line.

3.

Check the slave CPU board, both green LED’s should be “on”.
– If it is "on", proceed to the next step.
– If not, how many times does the red halt light flash (at power up)?
• Flashed one time: replace the Analog/Servo board.
• Flashed two times: replace the I/O board.
• Flashed three times: remove the RX cable from the slave CPU board. The
connector on the RX cable should flash when a key is pressed. If it does,
replace the cable and remove the TX cable from the slave CPU board. The
connector on the slave board should flash when a key is pressed. If it does
not, replace the slave CPU board.

4.

The green LED on the I/O board should be “on”. If not, check the I/O monitor under the
DIAGNOSTICS in SECTION 7. Are any “lights” red or yellow?
– If they are not red or yellow, proceed to the next step.
– If they are red or yellow, it is because of a short. With the electrical print, check the wiring
for the short. This could be in the footswitch or hand control.

5.

The matrox board LED #1 should be blinking.
– If it is, proceed to the next step.
– If not, replace matrox board.

6.

Check the 120VAC power to the CRT at the terminal strip in the pendant control.
– If 120VAC is present, proceed to the next step.
– If 120VAC is not present, check the fuses and wiring.

7.

Does the CRT have the red LED “on”?
– If it is "on", proceed to the next step.
– If it is not “on”, replace the fuse in the CRT or replace the CRT.

8.

Switch the red, green, blue color cables on the CRT. Is the CRT still blank?
– Check the plugs on the end of the cable. If good, replace cable.
– If the CRT still does not have a display, contact CINCINNATI Service.

CRT DISPLAY WILL NOT CHANGE: Cannot change from display to display.
1.

Check the slave CPU board, both green LED’s should be on.
– If it is "on", proceed to the next step.
– If they are not, how many times does the red halt light flash?
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•
•
•

✦

Flashed one time, replace the Analog/Servo board.
Flashed two times, replace the I/O board.
Flashed three times, remove the RX cable from the slave CPU board. The
connector on the RX cable should flash when a key is pressed. If it does,
replace the cable and remove the TX cable from the slave CPU board. The
connector on the slave board should flash when a key is pressed. If it does
not, replace the slave CPU board.

2.

Check the 24VDC at the keypad interface board in the pendant control terminals #6 and #7.
Is voltage present?
– If yes, proceed to the next step.
– If not, check the 24VDC wiring to the keypad interface.

3.

Check the 5VDC into the keypad interface board. This should between terminals #3 and #4.
Is voltage present?
– If yes, proceed to the next step.
– If not, check the 5VDC out of the DC to DC power supply.

4.

Check the 24VDC into the DC to DC power supply.
– If there is, replace the DC to DC power supply.
– If not, check the wiring, then contact CINCINNATI Service.

MACHINE WILL NOT START: Machine will not start when you push the START pushbutton.
1.

Is the Ground Connected Light “on”?
– If it is "on", proceed to the next step.
– If it is not "on", push in on the Ground Connected Light. Does it come “on”?If it does not,
check the light, socket or wiring. If it does come on, check the wiring to the socket.

2.

Is the Power Supplies Operational Light “on”?
– If it is "on", proceed to the next step.
– If it is not "on", push in on the Power Supplies Operational Light. Does it come “on”?If it
does not, check the light, socket or wiring. If it does come on, check the LED’s on the
power supply monitor board. If the following LEDs are “on”, check these:
• 5 VDC LED, check and adjust the 5 VDC power supply.
• 15 VDC LED, check and adjust the 15 VDC power supply.
• -15 VDC LED, check and adjust the -15 VDC power supply.
• 12 VDC LED, check and adjust the 12 VDC power supply.
• -12 VDC LED, check and adjust the -12 VDC power supply.
• 120 vac LED, check the 120 vac power line.
Check the slave CPU board, both green LED’s should be “on”.
– If both are "on", proceed to the next step.
– If not, how many times does the red halt light flash?
• Flashed one time: replace the Analog/Servo board.
• Flashed two times: replace the I/O board.
• Flashed three times: remove the RX cable from the slave CPU board. The
connector on the RX cable should flash when a key is pressed. If it does,
replace the cable and remove the TX cable from the slave CPU board. The
connector on the slave board should flash when a key is pressed. If it does
not, replace the slave CPU board.

3.

4.

The green LED on the I/O board should be “on”. If not, check the I/O monitor under the
DIAGNOSTICS in SECTION 7. Are any “lights” red or yellow?
– If they are not red or yellow, contact CINCINNATI Service.
– If they are red or yellow, it is because of a short. With the electrical print, check the wiring
for the short. This could be in the footswitch or hand control.

❦
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SECTION 10

SERVICE & PARTS

1. Serial number of the AUTOFORM Press Brake.
This is located on the machine’s capacity plate
and on the right end of the bed.

2. Planned Maintenance Service (PMS). This is a
program designed to give you comprehensive
inspections and recommendations concerning
the condition of your equipment. PMS is specifically tailored to your needs to give you timely
inspections, qualified recommendations and
expert field assistance with repairs to your
equipment.

2. The part number and part name, obtained from
assembly drawings included with this manual.

TECHNICAL TRAINING

3. As complete a description of the part as possible.

CINCINNATI INCORPORATED offers a variety of
Operator and Maintenance Training Programs to
our customers to assist in obtaining maximum
value from your investment in metal fabricating
equipment. With today's sophisticated CNC controls, operator knowledge and proficiency have a
significant effect on overall productivity. These
training programs also review many of the basics of
metal fabricating, which may enhance the abilities
of your newer employees.

ORDERING REPAIR PARTS
When ordering repair parts be sure to give this
information:

4. Delivery required.
5. It is sometimes necessary to furnish subassemblies instead of single parts. In such
cases, we reserve the right to ship and to
invoice accordingly.

RETURNING PARTS FOR CREDIT
1. No item is to be returned without prior authorization. Please write or call (513-367-7100) the
factory for instructions and the returned goods
authorization number.
2. Returned goods authorization number must be
shown on the outside of the package being
returned. Unauthorized shipments will be
returned to the sender freight collect.

The Operator Training Program is offered at nocharge for two customer employees with the
purchase of a new AUTOFORM CNC Press
Brake. Training for additional employees, for
Maintenance Training Program and other subjects are available at an additional cost. Please
contact our Customer Technical Training
Department for further information.

SERVICE
CINCINNATI INCORPORATED Service includes:
1. Established field service having numerous local
offices for prompt service assistance. Factory
trained servicemen are available to assist you
with any service problems you might be having.
This includes service ranging from minor
repairs and adjustments to major reconditioning jobs.

EM-444 (N-09/99)
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