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ORDERING PROCEDURE
Contact your regional Rottler sales rep for assistance in ordering optional equipment, replacement parts, 
or tooling.
If you are unable to contact your regional Rottler sales rep, call the factory at 253-872-7050 and ask to 
speak to the parts sales specialist.
Have the following information handy to expedite the ordering process:

1. Your name, business name, and contact number
2. Customer number
3. If you don’t have a customer number, your billing address
4. Shipping address if different from billing address
5. Machine model and serial number
6. Part number and description of what you want to order
7. Preferred method of shipment
8. You may also contact us via e-mail with the above information. Send e-mail requests to:

parts@rottlermfg.com 

In some cases you may be requested to send a photo of the part you are ordering if it is a replacement 
part, or doesn’t appear in the database.

If you are unsure which part you need to order, contact our service department and ask to speak to one of 
our service consultants. They will assist you in determining which part you require.

THERE IS A MINIMUM ORDER OF $25.00

MANUAL SECTIONS
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SAFETY
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OPERATING INSTRUCTIONS
MAINTENANCE

TROUBLESHOOTING
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INTRODUCTION
READ THE SAFETY CHAPTER BEFORE INSTALLING MACHINE. THOROUGHLY UNDERSTAND 
ALL SAFETY ISSUES BEFORE OPERATING MACHINE.

ATTENTION OWNER/BUSINESS MANAGER

To validate the warranty on your new Rottler machine, please be 
sure to sign and complete the “Installation Report” located in the 
Installation Chapter of this manual.

We suggest that the new user of the P69 read the CONTROL DEFINITIONS to get an idea how the 
machine operates.

The Operating Instructions chapter should be read in order to familiarize the user with the actual button 
pushing sequences required to carry out a job. These chapters in the manual should be considered 
an introduction. As the operators of the P69 series machines gain experience with using the different 
functions of the machine, complicated setups and programs will make more sense. 

The rest of the manual contains information and part number reference on fixtures, cutting tools, and 
machine maintenance. The operator should read and become familiar with these areas as well.
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Description
The Rottler P69 is a 5-axis CNC machine designed and developed specially for porting cylinder heads. 
The design of the machine allows the center of the “ball shaped” cutting tool to rotate about its own center 
on the 5th axis.

This unique design has many benefits to a performance engine builder of which the most important are 
ease of programming and the fastest and most accurate method to port cylinder heads.

Disclaimer
The P69 Manual (henceforth to be referred to as the “Manual”) is proprietary to Rottler Manufacturing 
LLC. (“Rottler Manufacturing”) and no ownership rights are hereby transferred. No part of the Manual 
shall be used, reproduced, translated, converted, adapted, stored in a retrieval system, communicated or 
transmitted by any means, for any commercial purpose, including without limitation, sale, resale, license, 
rental or lease, without the prior express written consent of Rottler Manufacturing.
Rottler Manufacturing does not make any representations, warranties or guarantees, express or implied, 
as to the accuracy or completeness of the Manual. Users must be aware that updates and amendments 
will be made from time to time to the Manual. It is the user’s responsibility to determine whether there 
have been any such updates or amendments. Neither Rottler Manufacturing nor any of its directors, 
officers, employees or agents shall not be liable in any manner whatsoever to any person for any loss, 
damage, injury, liability, cost or expense of any nature, including without limitation incidental, special, 
direct or consequential damages arising out of or in connection with the use of the Manual.

Limited Warranty
Rottler Manufacturing Company Model P69 parts and equipment is warranted as to materials and 
workmanship.  This limited warranty remains in effect for one year from the date of delivery, provided the 
machine is owned and operated by the original purchaser and is operated and maintained as per the 
instructions in the manual.

Tools proven to be defective within the warranty period will be repaired or replaced at the factory’s option.

The products are warranted upon delivery to conform to their published specifications and to be free from 
defects in material and workmanship under normal use for a period of one year from shipment.  Should a 
product not be as warranted, Rottler sole obligation shall be, at its option, to repair, correct or replace the 
product or to refund the amounts paid for the Product upon its return to a location designated by Rottler.  
No warranty shall extend to rapid wear Products (including tooling) or to Products which have been 
subject to misuse (including any use contrary to Rottler instructions), neglect, accident (including during 
shipment), improper handling or installation, or subject to any modification, repair or service not certified 
by Rottler.   Rottler shall not be liable for any consequential, direct or indirect damages or for any other 
injury or loss.  Buyer waives any right, beyond the foregoing warranty, to make a claim against Rottler.  
No warranty is provided for any Products not paid in full.

Merchandise cannot be returned to Rottler without prior approval.  Customer must contact the Order 
Department or representative to get approval and to be issued a Return Goods Authorization number 
(RGR#).  Merchandise authorized for return must be returned prepaid. If merchandise is returned with 
shipping charges collect, the actual amount of these charges may be deducted from any credit which may 
be due the customer. The RGR # assigned  by the Order Department should be written on the shipping 
label and must appear on a copy of  the invoice(s) covering the original shipment. This invoice copy 
must be included in the box with the parts.   Shipment must contain ONLY those items on the RGR as 
approved for return.  Merchandise must be received within 10 days of the date of RGR or the RGR will be 
canceled. All returned merchandise may be subject to a 20% restocking fee on under $1,000.00 amount 
or 10% on any items over $1,000.00. Parts or tooling over 30 days old are considered as customer 
property and can only be returned with prior written approval from Rottler Corporation Management and/
or Shipping Department.
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The issuance of a RGR DOES NOT guarantee credit - it is only authorization for the return of the 
goods.  Credit for return merchandise is at the sole discretion of Rottler.  Credit will be issued only after 
inspection of returned goods.

Tools proven to be defective within the warranty period will be repaired or replaced at the factory’s option.
We accept no responsibility for defects caused by external damage, wear, abuse, or misuse, nor do 
we accept any obligation to provide compensation for direct or indirect costs in connection with cases 
covered by the warranty.
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ATTENTION OWNER/BUSINESS MANAGER

To validate the warranty on your new Rottler machine, please be sure 
to sign the installation report after the installation technician has 
installed the machine and verified the machine is operating correctly 
and given the operators operation and maintenance training.

Thank you for your cooperation and the opportunity to be of service 
to you.

ROTTLER MANUFACTURING



Section 2 Installation P69 Manual

www.rottlermfg.com

2-2

Route to:  Service Mgr                  Andy               Machine Packet File
P69  Installation Report  Rev 08202015

ROTTLER P69 INSTALLATION REPORT

ROTTLER MANUFACTURING MUST HAVE THIS REPORT RETURNED TO 
PROPERLY QUALIFY WARRANTY ON EQUIPMENT

Customer:__________________________________    Address:_______________________________________
City:__________________________________    State:_____    Zip:____________    Phone:________________
Machine Model:______________    Serial Number:___________    Representative:________________________

MACHINE INSTALLATION:  Electrical information MUST be complete to validate this report.

______Customer has read and fully understands importance of machine location as explained in the installation 
section of the manual.

Customer responsibility prior to the arrival of Rottler Sales/Service technician. Please 
Initial each item when it is completed.
Customer is responsible for providing electricity to machine in a manner that meets the local electrical code 
requirements.

VERY IMPORTANT: Modern design machines contain electronic low voltage circuitry 
that provides great advantages and a better machine life. BUT, you must have an 
excellent, stable, isolated power supply along with an isolated ground. If not, 

electrical noise problems are likely to interfere with machine operation unexpectedly.

______Remove machine from truck.
______Remove fixturing and misc. from machine and clean.
______Install machine with jack pads under jacking bolts. Refer to the Machine Installation section in chapter 2 of 

the P69A manual for proper uncrating and leveling instructions.
______This machine requires between 208 and 240 Volts AC, Three Phase, 50/60 Hz, isolated power supply. For 

voltages above 240 or below 208 VAC, a 17kva transformer will be required and is available at Rottler. 
Please specify voltage when ordering. Measure the incoming voltage between L1 and L2, L2 and L3, and 
L1 and L3. Current requirements for this machine is 60 amps. Measure the incoming AC voltage at least 
twice during installation.
1.    L1to L2  __________VAC,  L2 to L3  __________ VAC, L1 to L3  __________
2.    L1to L2  __________VAC,  L2 to L3  __________ VAC, L1 to L3  __________

______Measure each leg of the incoming supply to ground. Sometimes you may find a “high” leg to ground. 
When this happens make sure the high leg is running to L3. This line goes to the spindle drive only.
   L1 to ground __________VAC    L2 to ground _________VAC    L3 to ground _________VAC

Neutral and machine ground are not the same thing. You should measure an open 
circuit between Neutral and ground.
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IF VOLTAGE IS OUTSIDE THE CORRECT RANGE AT ANY TIME THE MACHINE 
WILL NOT OPERATE PROPERLY AND MAY BE DAMAGED.

______The P69 machine must have a ground rod installed. Not having a ground rod installed can cause 
unexpected movement of the machine. Refer to the Operation Manual for correct installation of the 
ground rod.

______Briefly describe the isolated ground connection to the machine you have made: (Instructions to make a 
correct isolated ground are included in the operating manual.

 _____________________________________________________________________________

 _____________________________________________________________________________

______Air of the proper pressure and capacity connected to the machine. Air supply must be free from oil and 
water. Oil or water will damage electrical and air components.

______Remove the ball screw locks on the left side of the table for the X axis, and the front of the table for the Y 
axis. They may be covered up by the way covers.

______Place a thin film of silicone on one side of the ball screw caps and install them in place of both the X and Y 
axis locks.

______Air of the proper pressure and capacity connected to the machine. Air supply must be free from oil and 
water. Oil or water will damage electrical and air components.

______Customer should attempt to have junk work piece available.
______Have the operator read through the operation manual before training begins. This will help him be familiar 

with the button pushing sequences. Have the operator read through the manual again after training and 
some of the sequences will make more sense.

______Have Internet connection available for the machine. Either via Ethernet cable or Wireless (Wi-Fi). The 
machine comes equipped with a wireless USB adapter.

Rottler technician Installation checklist:

______BEFORE turning power on to the machine. Check all wires for security by using the correct screw driver 
and turning CW until movement stops. Stranded wire can “spread” slightly from vibration during transport.

______Each main system is protected internally by circuit breakers. Green the breaker is “tripped” and red 
indicates the breaker is “Hot” (conducting electricity).
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______Clean any rust inhibitor from the machine surfaces. Remove the way covers from the front and back of the 
Y (In/Out) Axis. Clean the rust inhibitor from exposed areas of the In/Out and Vertical axis. If the side trays 
for the Horizontal have been put on the machine, remove them. Use cleaner such as WD40 or Kerosene 
to clean the ways. Remove way wipers and clean each wiper.

______Remove all rust inhibitor from the axis way surfaces. 

Do not attempt to move any axis until all rust inhibitor has been removed.

______Reinstall way wipers. Confirm that all wipers make full contact with way surfaces.
______Check the exterior of the limit switch for any shipping preservative and wipe clean if required.

Note: The positioning of the machine in small increments will be detrimentally affected if all rust inhibitor 
is not removed from the ways.

______Remind customer air of the proper pressure and capacity connected to the machine. Air supply must be 
free from oil and water. Oil or water will damage electrical and air components.

______Connect electrical wires in main rear enclosure if required using machine wiring diagram.

MACHINE START-UP

When starting the machine for the first time, it may move out of control. Make sure all 
hands are clear of machine parts. Be ready to press the Emergency Stop button if 
needed.

______E-stop should be pushed in before turning the machine on for the first time.
______Turn main power on at the main disconnect switch located on the rear enclosure.
______If machine moves out of control, turn power off and contact factory for help in trouble shooting.
______If any of the circuit breakers “trip”, reset and call factory for possible trouble shooting.

MACHINE MOVEMENTS

______Make sure there is nothing obstructing the full vertical or horizontal travel of the machine taking special 
notice of the rear enclosure, way travel and top of the spindle unit.

______Put the machine in hand wheel mode and verify Vertical operation. Put an indicator on the cutter head and 
verify .001” movement per detent in course mode and .0001” in fine mode. If the indicator is jumpy the 
outer spindle adjustment may be too tight. Refer to manual and re-adjust.

______Put the machine in hand wheel mode and verify Horizontal operation. Put an indicator on the cutter head 
and verify .001” movement per detent in course mode and .0001” in fine mode

______Put the machine in hand wheel mode and verify Vertical operation.
______Put the machine in hand wheel mode and verify Horizontal operation.
______Put the machine in hand wheel mode and verify A axis operation.
______Put the machine in hand wheel mode and verify B axis operation.
______Use the rapid buttons and verify proper vertical, horizontal, A axis, and B axis travel.
______Move the machine to its vertical, horizontal, A axis and B axis limits and verify Home and down limit 

operation.
______Move the machine to its horizontal limits and verify operation of the left and right limit switches.
______Start the spindle and verify operation at all speeds.
______Use the spindle creep buttons and verify proper operation.
______Level the machine:
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INSTRUCTING THE OPERATOR:

______ Explain to the customer and operator that at NO time is there to be any software or hardware other than 
Windows Auto Update and Rottler installed on this machine. This includes screen savers, anti-virus 
software, and any hardware device that installs software on the machine. Installation of screen savers 
and anti-virus software can cause dangerous control problems. Any installation of software or hardware 
will void the warranty on the machine.

______Explain to the customer and operator that the machine should be hooked up to the internet anytime it is 
on. The software on the machine will automatically connect to our server to send back useful information 
on machine status.

______Explain to the customer and operator that the Auto Update for the Windows Firewall (Security) and 
Windows Defender (Anti-Virus) is turned on.   The computer will automatically download the updates and 
then install them when the computer is shut down every Friday night.

______Explain to the customer and the operator how the to log onto Skype and communicate with Rottler when 
needed.

______ Computer Viruses will cause the machine control system to become unstable. This may cause the 
machine to make uncontrolled moves which could create a dangerous environment for the machine 
operator.

______Connect customer supplied internet to the machine. Verify that the Internet is accessible from the 
machine.

______Refer to Chapter 4, Control Definitions of the Machine Manual, Section: Computer and Controller System 
Safety. Explain and discuss this section carefully with Owner/Manager/Operator and have them sign off. 
Failure to do so will result in the machine warranty being Null and Void.

___________________________________________________________________________________
Signature / Title

______Install and test the internet connection to the machine. DO NOT download any updates unless instructed 
to do so by Rottler.

______Connect customer supplied internet to the machine.
______Verify that the Internet is accessible from the machine.
______Explain to the customer how to properly turn the machine off when it is not in use. Do not leave the 

machine on overnight.   It is important to close all programs followed by shutting down Windows before 
turning the main power switch off. Do not turn the main power switch off before shutting down Windows.

______Using the operating manual as a guide explain the function of all buttons.
______Cycle all machine movements and supervise the handling of same by operator.
______Demonstrate the differences of Manual and Auto operation.
______Explain machine parameters and error messages. It is very important that the customer does not change 

parameter settings without first checking with Rottler Manufacturing. If certain parameters are changed 
the machine may make uncontrolled moves or not operate at all.

______Point out safety features to customer and operator. Do not push any buttons without thinking of safety 
first.
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______The following is a checklist to go through every time the machine is started to begin a cut or automatic 
cycle.

•	 Work piece secure
•	 RPM set
•	 Feed Rate set
•	 Correct program in use
•	 Program oriented correctly (vertical zero at correct place) Guards in place
•	 Cutterhead secure
•	 Tool holder adjusted to the correct size
•	 Tool holder locked in place

______Parts ordering, refer the to the operating manual for part numbers and description.
______Review Emergency stop procedure with operator per operating manual.

MAINTENANCE SECTION

______Use the manual as a reference when explaining routine maintenance and lubrication.
______Overload devices, There are no mechanical overload devices on this machine. The machine is protected 

from overload by the motor controllers. If the system is overloaded the controllers shut the motors off. The 
controllers can be reset by turning the main power off for at least 1 minute, then turning it back on.
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General remarks on machine performance, adjustments as received and any further organization or parts 
required to complete the set up:

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Instructions given to: __________________________________________________________________

Sales/Service Engineer: _________________________________________________Date___________

Shop Foreman/Superintendent or Owner: ___________________________________Date___________
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Machine Dimensions

Front Dimensions
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Side Dimensions
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Installation Procedure

IMPORTANT!     Placement of Machine

It is critical that the machine be placed in an area of the facility that has a stable thermal environment. The 
machine should be kept away from direct sunlight, large heating units, and doorways that would allow 
outside air direct contact on the machine.
Exposure to the above and other extremes in temperature will cause thermal drift to occur in the 
machines which could have a detrimental effect on machining accuracy. A number of unrepeatable errors 
in machine performance have been linked to this condition.

Location

The productivity of the P69 will depend a great deal on the proper initial installation.  Pay particular 
attention to the means by which work pieces are lifted into and out of the machine as well as the material 
handling to and from other operations in your shop.  The proper loading arrangements and work location 
for your P69 is extremely important.

A slow travel (6’ to 10’ per minute) power hoist, operated from either a bridge or jib crane arrangement 
works very well.  A 1000 lb. Is generally adequate for lifting most engine blocks.  An air hoist with speed 
control makes an ideal method for fast, efficient loading and unloading.

For shops where large production runs are anticipated, the work pieces should be loaded and unloaded 
directly from a conveyor.  If this is not the case, we suggest you pay considerable attention to the crane 
so that it covers an adequate area to allow the operator to back up and remove work pieces without 
creating a cluttered, dangerous work area.

Unpacking and Lifting

Use care when removing the crate materials from the machine.  Be careful not to use force on any part of 
the machine.
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Power Supply

This machine has the following power requirements:

208 to 240 VAC
Three Phase
50 or 60 Hertz
50 amps

See illustration for correct connection of 
“measured” incoming power.  Connect 
single phase wiring to the main rear 
enclosure, located on the right rear of 
machine base.  The connection point for 
power is located inside the enclosure.  
The connection termination point is 
located on the DIN rail.  Connect L1 
to the blue terminal block, L2 (neutral) 
to the grey terminal block.  Attach 
wire from the grounding rod to the 
ground block.  Important:  Electrically 
connect in accordance with national 
and local electrical codes.

( This illustration is for reference only. Actual location of components may be different. )
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Grounding
This machine must be connected to a good earth ground rod.  A 6 foot, 1/2” diameter, 15 OHM, Copper 
grounding rod driven into the earth next to the machines is preferred.  Not providing a grounding rod 
could void factory warranty.

Important:  Electrically connect in accordance with national and local electrical codes.
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Safety Information

For Your Own Safety Read This Instruction Manual Before Operating This Machine.

This is the safety alert symbol.  It is used to alert you to potential personal injury hazards.  Obey 
all safety messages that follow this symbol to avoid possible injury or death.

DANGER indicates an imminently hazardous situation which, if not avoided, will 
result in death or serious injury.
WARNING indicates a potentially hazardous situation which, if not avoided, 
could result in death or serious injury.
CAUTION indicates a potentially hazardous situation which, if not avoided, may 
result in minor or moderate injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation 
which, if not avoided, may result in property damage.

Safety Instructions for Machine Use

This machine is capable of causing severe bodily injury

ONLY A QUALIFIED, EXPERIENCED OPERATOR SHOULD OPERATE THIS MACHINE.  NEVER 
ALLOW UNSUPERVISED OR UNTRAINED PERSONNEL TO OPERATE THE MACHINE.    Make sure 
any instructions you give in regards to machine operation are approved, correct, safe, and clearly understood. 
Untrained personal present a hazard to themselves and the machine. Improper operation will void the 
warranty.

KEEP GUARDS IN PLACE and in proper working order. If equipped with 
doors, they must be in the closed position when the machine is in operation.

KEEP WORK AREA CLEAN.  Cluttered areas and benches invite accidents.
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KEEP CHILDREN AND VISITORS AWAY.  All children and visitors should be kept a safe distance from 
work area.
WEAR THE PROPER APPAREL.  DO NOT wear loose clothing, gloves, rings, bracelets, or other jewelry 
which may get caught in moving parts.  Non-Slip foot wear is recommended.  Wear protective hair covering 
to contain long hair.
ALWAYS USE SAFETY GLASSES.  Also use face or dust mask if cutting operation is dusty.  Everyday eye 
glasses only have impact resistant lenses, they are NOT safety glasses.

DO NOT OVER-REACH.  Keep proper footing and balance at all times.
USE THE RECOMMENDED ACCESSORIES.  Consult the manual for recommended accessories.  The 
use of improper accessories may cause risk of injury.
CHECK DAMAGED PARTS.  Before further use of the machine, a guard or other part that is damaged 
should be checked to determine that it will operate properly and perform its intended function.  Check for 
alignment of moving parts, breakage of parts, mounting, and other conditions that may affect its operation.  
A guard or other part that is damaged should be properly repaired or replaced.
NEVER OPERATE A MACHINE WHEN TIRED, OR UNDER THE INFLUENCE OF DRUGS OR ALCOHOL.  
Full mental alertness is required at all times when running a machine.
IF AT ANY TIME YOU ARE EXPERIENCING DIFFICULTIES performing the intended operation, stop using 
the machine!  Then contact our service department or ask a qualified expert how the operation should be 
performed.
DO NOT MODIFY OR ALTER THIS EQUIPMENT in any way. If modifications are deemed necessary, all 
such requests must be approved and/or handled by Rottler Manufacturing. Unauthorized modifications 
could cause injury and/or damage to machine and will void the warranty.
SAFETY DECALS SHOULD NEVER BE REMOVED. They are there to convey important safety information 
and warn of potential hazards.
ALL LOCAL SAFETY CODES AND REGULATIONS should be followed when installing this machine.
ONLY QUALIFIED PERSONAL should perform service on the electrical and control systems.
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When boring the machine is capable of throwing metal chips over 10- feet from the cutting area.  Always 
use the guards.  Eye protection must be worn at all times by the operator and all other personnel in the area 
of the machine.

No list of safety guidelines can be complete.  Every piece of shop environment 
is different.  Always consider safety first, as it applies to your individual working 

conditions.  Use this and other machinery with caution and respect.  Failure to follow guidelines could result 
in serious personal injury, damage to equipment or poor work results.

Electrical Power

THIS MACHINE IS AUTOMATICALLY CONTROLLED AND MAY START AT ANYTIME

All electrical power should be removed from the machine before opening the rear electrical enclosure.  It is 
recommended that the machine have a electrical LOCK-OUT device installed.

Make sure all electrical equipment has the proper electrical overload protection.  

In the event of an electrical short, grounding reduces the risk of electric shock by providing a path of least 
resistance to disperse electric current.
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Electrocution or a fire can result if the machine is not grounded correctly.  Make sure the ground is connected 
in accordance with this manual.  DO NOT operate the machine if it is not grounded.

No single list of electrical guidelines can be comprehensive for all shop 
environments.  Operating this machinery may require additional electrical 

upgrades specific to your shop environment.  It is your responsibility to make sure your electrical system 
comply with all local codes and ordinances.

This machine operates under computerized control and, as is all computerized 
equipment, and is susceptible to extraneous electrical impulses internally for 

externally produced.  The machine may make moves out of the operator control at any time.  The operator 
should work in and around the machine with caution at all times.

The operator and nearby personnel should be familiar with the location and operation of the Emergency 
Stop Button.

Make sure all electrical equipment has the proper overload protection.  This machine should have a fully 
isolated power supply to prevent damage and uncontrolled movement of the machine.  If this machine is 
on the same power lines that are running to other electrical equipment (grinders, welders, and other AC 
motors) electrical noise can be induced into this machines electrical system.  Electrical noise can cause the 
controller to see false signals to move.  Not supplying a fully isolated supply to the machine may void factory 
warranty.  Refer to the Power supply section located in the Installation section for voltage and amperage 
requirements of this machine.
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Machine Operator

The operator of this machine should be a skilled machinist craftsman who is well versed in the caution, 
care, and knowledge required to safely operate metal cutting tools.  
If the operator is not a skilled machinist he/she must pay strict attention to the Operating Instructions 
outlined in this manual, and get instruction from a qualified machinist in both production and operation of 
this machine.
This machine has the following areas of exposed moving parts that you must train yourself to respect and 
stay away from when they are in motion:
Cutting Tool Area – Any operation involving hands in the cutter head area, such as inspection or alignment 
of the cutter head or tools, changing Centering Fingers, tool insertion, and removal, cutter head changes, 
and size checking etc. requires the machine to be in Neutral.

Machining – Eye protection must be worn during all operations of the machine.   Hands must be kept 
completely away from the cutter head.  All chip guards must be in position during machine operations.

Work Loading and Unloading – Carefully develop handling methods of loading 
and unloading work pieces so that no injury can result if hoist equipment or lift 

connection should fail.  Periodically check lift components for damage that may cause failure.

Machine Maintenance – Any machine adjustment, maintenance or parts 
replacement absolutely requires a complete power disconnection from the 

machine, this is an absolute rule.
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Emergency Procedure

Assuming one of the following has occurred:  tool bit set completely off size, work piece or spindle base not 
clamped, spindle is not properly centered, and these mistakes will become obvious the minute the cut starts

PRESS THE EMERGENCY STOP BUTTON (on the front control panel)  IMMEDIATELY!

Find out what the problem is; return the spindle to its up position without causing more damage.  To restart 
the machine, turn the Emergency Stop Button CW until the button pops out
Be alert to quickly stop the machine in the event of a serious disruption of the boring process either at the 
top or bottom of the bores.
“REMEMBER” metal cutting tools have the speed and torque to severely injure any part of the human body 
exposed to them.

Computer and Controller System Safety

The computer and controller are located in the main rear electrical enclosure.  This unit is a full computer, 
running Windows 7 64 Bit operating system.  Contact the factory if more information on the computer 
system is required.

The computer in this machine has the ability to connect to the World Wide Web via 
Ethernet or Wireless using a USB wireless (Wi-Fi) adapter.  Updating the Rottler 

software should ONLY be done when directed to do so by a Rottler service technician.  Updating Rottler 
Software when not directed by Rottler personnel will result in a non-operational machine.
The machine should be hooked up to the Internet anytime it is on.  The software on the machine will 
automatically connect to our server to send back useful information on machine status.
The Auto Update for the Windows Firewall (Security) and Windows Defender (Anti-Virus) is turned on.   The 
computer will automatically download the updates and then install them when the computer is shut down 
every Friday night.
Any “IT” personnel should ALWAYS get approval from Rottler before doing ANYTHING on the computer.

This machine is capable of causing severe injury or death.  Doing any of the 
following without Rottler’s direct consent may cause severe injury or death.

Do not attempt to install USB 
devices in the PLC ports. These 

ports have high voltage and any attempt to connect a USB 
device in these ports will result in destruction of that device. 
There is also the possibility of damage to the computer system 
of the machine.

Downloading any program or changing any Rottler or Computer settings may cause 
the machine and/or software to become unstable.  DO NOT install ANY screen saver, 

Anti-Virus, Spyware or any type of Security software on the computer.  This could create a hazardous 
environment for the operator and personnel around the machine.  Performing any of the above will also 
result in the machine warranty being NULL and VOID.

DO NOT connect any type of external hardware to the computer via USB or any other 
means.  Do not install any type of Device Driver.  This could create a hazardous 

environment for the operator and personnel around the machine.  Performing any of the above will also 
result in the machine warranty being NULL and VOID.
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Electrical Safety Features Of Rottler DM Controlled Machines

All Rottler machines that use the DM operational control system are designed to comply with all 
applicable safety standards. This includes but is not limited to the following systems:
Thermal sensors in all motors and motor controls.

1. Current sensors in all motor control panels.
2. Electrical breakers to prevent voltage surges and spikes from reaching electrical system.
3. Electrical lockout on main electrical enclosure.
4. E-Stop that shuts down all operational systems in an event of an emergency.

All thermal and current limits for motors and motor controls are preset at the factory. In the event that any 
of those parameters are exceeded during operation of the machine, the machine control system will shut 
down the machine and a warning of the specific fault will appear on the control screen.
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Control Definitions

The purpose of this chapter is to define the function of the buttons throughout the various screens.  
Certain button functions may not make sense right away in this chapter.  As the operator reads through 
the Operating Instructions chapter of this manual, the function of these buttons will become clear.

Computer and Controller System Safety

The computer and controller are located in the main rear electrical enclosure.  This unit is a full computer, 
running Windows 7 64 Bit operating system.  Contact the factory if more information on the computer 
system is required.

IMPORTANT:  The computer in this machine has the ability to connect to the World Wide Web via 
Ethernet or Wireless using a USB wireless adapter.  This machine should NOT be connected to the 
Internet for any reason other than getting a software update.  This should ONLY be done when directed to 
do so by a Rottler service technician.  Updating Rottler Software when not directed by Rottler personnel 
will result in a non-operational machine.

Any “IT” personnel should ALWAYS get approval from Rottler before doing ANYTHING on the computer.

This machine is capable of causing severe injury or death.  Doing any 
of the following without Rottler’s direct consent may cause severe 
injury or death.

Connecting to the Internet for any other reason will leave the machine 
vulnerable to viruses which could create a safety hazard and/or leave 
the machine inoperable.

Downloading ANY program from the Internet or by other means when 
not directed by Rottler is prohibited and will result in the machine 
warranty being NULL and VOID.

Downloading any program or changing any Rottler or Computer 
settings may cause the machine and/or software to become unstable.  

DO NOT install ANY screen saver, Anti-Virus, Spyware or any type of Security software on the computer.  
This could create a hazardous environment for the operator and personnel around the machine.  
Performing any of the above will also result in the machine warranty being NULL and VOID.  

DO NOT connect any type of external hardware to the computer via 
USB or any other means.  Do not install any type of Device Driver.  This 

could create a hazardous environment for the operator and personnel around the machine.  Performing 
any of the above will also result in the machine warranty being NULL and VOID.
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Master Power On/Off Switch

This switch is located on the main electrical control enclosure on the right hand side of the machine.  The 
switch must be in the off position before opening the rear enclosure door.

When first applying power to the machine the computer will need to boot up.  Be patient, it will take 
several minutes to complete booting.  The Rottler program will not automatically start.  Double tap the 
Rottler_WPF icon on the screen to start Rottler.

When turning the main power to the machine off there is a specific procedure to follow so as not to 
damage the computer.  The computer must shut down its internal systems before main power is removed 
from it.

Press the “Start” button in the left-hand side of the Start Bar.  This will bring up the “Start Menu”.  Press 
the “Shutdown” line at the bottom of the Start Menu.  This will bring up a Pop Up menu, make sure that 
“shut down computer” is selected and press “OK”.

This will shut down the computer.  It is now OK to turn Main Power off to the machine.
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Machine Startup

Start by double clicking the direct surface icon found on your desktop.  

E-Stop

The E-stop is a safety tool that will prevent the machine from moving and allow you to immediately 
terminate any action that the machine is performing, in case there is an emergency.  Once the Direct 
Surface program has opened, twist the red E-stop button until it pops out.

Homing the Machine

Every time a new session of Direct Surface has been opened the machine MUST be homed to ensure 
proper operation the machine.  This allows the machine to accurately locate all travel limits and zeros.  
To home the machine you click the green “Home” button on the right side of the screen.  The A and B 
axis will rotate to a specified ‘home’ location.  Once this process is complete, a message saying “Homing 
Complete” will appear and you may click “OK.”  If you receive a message that says “Error: Move Axis 
farther away from homing switch” The just use the green jog buttons to move the mentioned axis and 
press the “HOME” button again.

  (You will see this message after all axes find their limits.)

Control

Viewing the control there are several tabs to click on (A) which include Setup, Digitize, Program, Tool 
path, and Auto Cycle.  Each of these tabs will be used in order to guide you through the programming 
process.  The yellow X, Y, Z, A, B buttons (B) allow you to zero you fixture coordinates. The blue 
“HANDWHEEL” buttons (C) are to select the increments you would like to move each axis by the hand 
wheel.  The “GOTO” buttons (D) allow you to quickly move to a designated fixture location.  The green 
buttons in E allow you to perform essential setup functions.  The “JOG CONTROLS” (F) allow you to 
quickly move the machine in less precise increments to a desired location.
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OPERATING INSTRUCTIONS

Spindle Chiller System

The spindle chiller system MUST be on whenever the machine is operating.  The chiller is turned on 
separately from the machine.  Before preceding you should check to make sure it is operating.  The 
display should read a number representing a degree in Celsius.  You can toggle between room and oil 
temperature by pressing the “ON/OFF” button. 
To change the temperature settings of the chiller system, simply hold one of the “UP” or “DOWN” 
arrows on the control panel for 3 seconds.  This will cause the number on the screen to change to a 
number “+15.0/-15.0.” These numbers represent the desired temperature of the oil as compared to room 
temperature.  The recommended settings are “-3.0” for room temperatures 20+ degrees Celsius and 
“+3.0” for room temperatures 19.5- degrees Celsius.
Chiller Control Panel
The green lights on the left hand side (A) indicate whether the number displayed is room or oil 
temperature.  The number displayed (B) is a Celsius reading of temperature.  The “UP” and “DOWN” 
arrows (C) allow you to change temperature settings in the oil chiller.  The “ON/OFF” button (D) will toggle 
the temperature selection between oil and room temperature.
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Spindle Warm Up/Break In

It is imperative that the spindle motor is warmed up before any cutting is done to prevent permanent 
damage to the internal components.  There are two cycles that can be run to accomplish this.  The first 
and most common cycle is the “Quick Warm Up” cycle.  This cycle takes approximately 30 minutes to 
complete.  The Quick Warm Up should be done any time the machine has sat in without the spindle 
running for 8 hours or more.  The second cycle is the “Long Break In” cycle.  This should be used any 
time the machine has been transported, the spindle has been left at a high angle overnight, or the spindle 
has not been operated in 7 days or more.  This cycle takes approximately 2.5 hours.  Both processes 
should be completed with the B axis at 0 degrees.  There is no need to supervise the machine while it is 
operating in either of these modes.

MACHINE STARTUP

• Start by double clicking the direct surface icon found on your desktop.
• Before operating the machine the operator needs to verify that the machine has the specified air 

supply pressure needed to run the machine.
• Open the rear air controls enclosure to view regulator pressure.
• Manifold gauges should read; 100psi, 35psi, 12psi.
• Note the middle gauge is the one that regulates the pressure for the B axis. This setting is critical.
• Not having the specific air pressure to the machine will cause the B axis to fall when tilted at an 

angle and motor loses power, the support cylinder will not have the air to prevent from the motor from 
falling. If there is too much air in the system it will cause the head to rise up when the head is tilted 
and the motor loses power.

• If pressure is not to spec, follow the B-Axis air pressure adjustment procedure located in the 
maintenance section of this manual.

Home Machine

Once you are viewing the control click the HOME button. The machine will then proceed to home itself. 
You should then see a message that says “Homing Complete” like seen below. It may take a few seconds 
for the message to appear.  Then click ‘OK’.  (Make sure that the e- stop has been pulled out before 
homing machine).
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You are now free to jog the machine around using the hand-wheel or the jog controls. The hand-wheel 
buttons are blue.  To rapid X,Y,Z,A, and B around, click on the green “jog control” buttons as shown below.  
The yellow buttons are for zeroing either the machine origin or a fixture offset.  If you mistakenly click on a 
zeroing button a question will appear allowing you to cancel the procedure. You should home the machine 
any time you begin a new session of Direct Surface.

 (You will see this message after “Homing” is complete.)

Control Interface

Viewing the control there are several tabs to click on which include Setup, Digitize, Program, Tool path, 
and Auto Cycle. Each of these tabs will be used in order to guide you through the programming process. 
You will start at the Setup tab and end with the Auto Cycle tab which will start your program when all of 
the variables have been entered.  Each of these functions will all be discussed as we proceed through the 
software.
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MACHINE SETUP

Fixture Set UP

Mount Fixture with the notched pin to the right of the operator, facing towards the tail stock,  and closed 
pin towards the head stock. Some fixtures will have the locating pins on either the front or the back of 
the plate. You must mount the plate on the 2.0” side of the A axis rotating plate. (A axis should be at 0°) 
Please note that one side of the 4th axis from center is 2.0” and the other is 2.5”.  The 2.5” side will be 
used to touch off tools and probe which we will cover later. Four 1/2-13 bolts are to be used to fasten the 
head and fixture plate the 4th axis head and tail stock. Align dowel pins with an indicator as indicated by 
the red arrows below by tapping fixture plate to align pins with one another to be within .0001 in the Y 
axis, then tighten down to secure fixture to the head and tail stock. 
If you are running multiple heads that are the same, leave fixture bolted to 4th axis unit and simply 
remove machined head, then simply bolt up the next head using the dowel pins for location and your 
origin and alignment will be exactly the same.

Each head will have its own specific offset.  Notice the “Table of Fixtures” below. Each fixture number has 
a unique fixture name (i.e. fixture 1 is the Big Block Chevy fixture offset location). This will be defined as a 
fixture offset location.
The offset page can be found by picking the ‘Setup’ tab and under this tab you will see the ‘Table of 
Fixtures’ tab. 
To choose the table of fixture you want use simply select the fixture number and it will be highlighted, then 
click on the ‘Set Active’ button on the right side of the screen. To add  a new fixture simply click the ‘Add 
New” button, then you can double click on the fixture number to change the name for the fixture.
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Locating Fixture

To locate fixture, the pins need to be located individually and set as a location within the program. Starting 
with the left side, use a dial indicator to locate the pin, the spindle will be in line with the pin and the 
indicator should be zero on the X and Y axis. Under the “Set UP” tab there’s a “Program Options” tab, 
then press the green button “Assign Pin Location 1” for the left pin. A window will come up asking if you 
are sure you want to set pin location and verifying that the right fixture number is selected. Then move to 
locate the pin on the right side, when centered on the pin go back to the “Program Options” and click on 
the green button “Assign Pin Location 2” 
Pin one on the left will be used as the X and Y zero for the fixture offset location. All probe points as well 
as tool path information will be referenced from this pin location.

After both pins are located, the Z axis needs to be changed to 2.0000” since it’s the distance from what 
the fixture is rotating on the A axis. Simply go to the “Table of Fixtures” tab and click on the fixture number 
that is selected, there will be a window that come up indicating the position for the X, Y, and Z axis, double 
click on the Z axis and change it to 2.0000” and the fixture is set.
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The yellow buttons on the “set Up” tab are for showing the “Fixture cords” and the “Machine Cords” you 
can toggle the same button to show either one. “Fixture Offset” is the distance away from what was set in 
reference to Pin number 1 and the Z location of the fixture.  “Machine Cords” are set during the alignment 
procedure and is the distance from the Home Preset for each Axis. (these should not be changed or 
zeroed unless told to do so otherwise by a Rottler technician) 
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Defining Tool Length and Probe Length Offsets

All tools and probes will be touched off on the flat side of the 4th axis head stock, opposite to where the 
plate gets mounted.  Note that the flats on the 4th axis have two different dimensions from the center of 
rotation.  One flat is 2” from center the other flat is 2.5” from center.  The 2” dimension will be positioned 
at A0.000. The 2.5” dimension will be positioned at A180.00. All tools and probes will be established from 
the 2.5” side.

Probe Length

To define probe height, position probe just over the flat of the 4th axis. Turn the probe on by clicking on 
the ‘Table of Tools’ tab (shown below) and click on the “Start Probe” button, or by going into “Program 
Options” and clicking on “Program Auto Center” button and then press “start Probe” located in the bottom 
left corner. The probe should start blinking green. Move probe down on top of the flat surface next to the 
pin, until the probe changes from green to red. Start in .010 increments and work your way down to .0001 
hand wheel increments so that you know that you are positioned within .0001” from the flat of the 4th axis.
Next, click on your ‘TABLE OF TOOLS’ tab as shown below.  In this case highlight and double click tool 
number 3 which is defined as the long probe.  When you double click a box will appear. Click on get tool 
length.  A second box will appear labeled ‘Tool length Measure”

Touch all cutters and probe off on the head of 4th axis at position 
180 degrees as shown by the red arrow above. The dimension 
from the center of rotation to the flat positioned at 180 degrees is 
2.5000”
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Table of Tools

Note there is a value of 2.500” in the ‘Z Touch off Height’ field.  Since we are using a probe and touching 
directly on the 4th axis flat to establish the height the value will be set at 2.500” to adjust the height offset 
number from the flat to the center of rotations(all probe and tool Z zero’s are established at the center of 
the 4th axis rotation).
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Cutting tools are set up slightly different than probes due to the fact that we can’t hand wheel the cutter 
down to the 4th axis flat without fracturing the tool. The tool length measurement shown below shows 
2.600” in the ‘Z touch off Height’ field. This is because a .1000” gauge block will be used to touch off this 
cutter.  In this case a hand wheel was used to move the tool in positive Z until the .1000” gauge block was 
able to slide through while in .0001 mode. Just like the probe, start out in .010 to get your Z within .010 
of the 2.600” value then change increment to .001, then .0001.  The figure below shows a cutter being 
touched off with a .1000” gauge block. (Note:  The distance between the top of the .1000” gauge block 
and the center of the 4th axis rotation point is 2.6000). Also do not forget that A must be set at exactly 180 
degrees.
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DIGITIZING

Starting a New Head

Make sure Setup tab is depressed
Right click in the white space on the left side of the control located under the ‘Show’ button.  Then left 
click on add new head. Right click on ‘New Head’ and rename it to the head that you are working on (I.E. 
LS1 head).
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Creating a Port

To add a port right-click on your newly named head and then click on ‘Add A New Port’.

Click on the (+) sign to expand the tree.

Right click on ‘Port from DM’ and rename.  In this example I have renamed the port to
‘EXHAUST PORT’
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Digitizing a Port

• There are three planes that need to be defined by using the hand-wheel in order to create a road map 
for the automated digitizing process.  It takes three points to define a plane.  We will be using X,Y,Z, 
A, and B axes in order to define each of the three planes.  We will start off by focusing on the exhaust 
port. The intake port(s) will be done in the exact same fashion.

• With regards to the exhaust port the three planes that we need to define occur at the exhaust 
manifold side, the middle of the port (where the major transition takes place), and lastly the valve seat 
area. 

• The planes that we define are simply approximate positions.  There is nothing precise here. We are 
simply defining where we need the probe to move so that it can begin its automatic digitizing process. 
See the diagram below. 

• Plane #1 will be digitized from the Manifold side.
• Plane #2 can be digitized from either seat or exhaust side, whichever is easiest. With some 

experience working with different head you will easily determine from which side is best.
• Plane #3 will be found from seat side and you will position the A axis such that the seat will be facing 

upward as you did with the manifold side.
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Creating Planes

Make sure that your probe is set to active in the ‘Table of Tools’ tab.
TABLE OF TOOLS

Go back to the main control by clicking on the ‘Set Zeros’ tab.  Then, right click on Closed Sections.

PLANE #1

First rotate the A-axis to get the manifold side flat, to define plane #1 you will use 3 points that are spaced 
at approximately 120 degrees apart.  You will pick these points up using the hand-wheel. The hand wheel 
can be move in X, Y, or Z to find the three points. To collect the three points you will use the tip of the 
probe. See the photo below to view how the points are established on this plane. Then we will need to 
move the plane half the diameter of the probe once the plane has been defined. Again, it doesn’t need to 
be perfect, just close.

POINT #1    POINT #2    POINT #3
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Right click on “Closed Sections” then click on “Add New Plane for Probing”.  A message will come up 
verifying that you are using tool #3 as your probing tool. Click ok. An ‘AddPlane Wizard’ will appear. Above 
you will see locations for Points 1, 2, and 3. Once the AddPlane Wizard comes up it will automatically turn 
the probe on and it should be blinking green. Note that the probe will automatically turn off after 90 
seconds if it goes un- activated.  It will reset to zero seconds once activated (note: probe becomes 
activated when contact is made with the head). Position your probe near where point #1 is from the above 
photos by using the hand-wheel. Once the probe is in this approximate position, handwheel shown with 
the “Z” axis in the 0.001 increments, with your probe still active, until the probe has touched the metal 
surface. Once contact has been made you will see the light of the probe turn red.  Hand-wheel the probe 
back away from the metal surface until the light turns green again.

With the AddPlane Wizard still open, under point 1 below, click on ‘Set Last Probed’. This will collect the 
X,Y, Z point in space at the exact location the probe last made contact with the head. When you are done 
collecting points #1, #2, and #3 your AddPlane Wizard will look similar the second figure below where all 
the x,y, and z points have been collected. Click OK. You have now defined plane #1.
(Take note that you will be in the ‘SET ZERO’ location under ‘SETUP’.  Also note that the 
‘ADDPLANEWIZARD’ will appear over the top of your hand-wheel function in which case you will left click 
and hold the blue strip on the top part of the wizard to move it to a desired location.)



Section 5 Operating Instructions P69 Manual

www.rottlermfg.com

5-15

Below shows that all three points have been defined to create a plane #1.

Once these points have been picked up using the ‘Add New Plane for Probing’ function followed by the 
plane wizard we must move the plane by half the diameter of the probe which is 0.118.
If we did not move the plane down into the work it would start its automatic digitizing routine .118 above 
the manifold surface.  By moving the plane down .118 we are forcing the probe to start probing at that 
level shown in Fig.3, otherwise the probe would start probing at the level shown in Fig 4 and produce an 
undesirable outcome. Essentially, the probe would move out looking for a wall and wouldn’t be able to find 
one. 

  
FIG.3    FIG. 4
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To manipulate the plane down into the port by.118 first ensure that you have planes checked as shown 
below. Also, you will want to have the ‘Digitize’ tab selected.

Next, double click ‘ORIGINAL PLANE’ listed under manifold side as shown below. This will reopen the 
‘ADDPLANE WIZARD’. Next, click on the ‘Move Perpendicular’ button.
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Type in either .118 or -.118 in the field shown below. The red line below shows a positive direction.  To 
move the plane to the opposite side of the red line type in .118. Notice the ‘Digitize’ tab is selected. Again, 
.118 represents half of the probe diameter.  The full diameter of the probe is .236(6 mm).

PLANE #2

Plane #2 can be the most difficult to define. You will be using the side of the probe to pick up the 
three different points that will be making up the plane, instead of using the tip of the probe as used 
on the previous plane. So there will be no need to move the plane after it has been set. Satart by 
going back to the step to create a plane and clicking on “Add a New Plane for Probing” to activate the 
“AddAPlaneWizzard”.
Hand wheel X, Y, Z, A, and B around until you can position the probe to the approximate points shown 
below. Points #1 and #2 can be picked up just to the left and to the right of the valve guide, being straight 
across from eachother, as square as possible to the valve guide. (Make sure that only the ruby is touching 
the port and not the shank of the probe).

POINT #1  POINT #2   POINT #3  POINT #3 SIDE VIEW

Point #3 is the short turn radius point and can be the most difficult point of the 3 to define. It will need to 
be directly across from the 1st and 2nd point. This point has to be reached from both sides, meaning the 
seat side and the exhaust side, such that the shank does not hit in either case.  (See drawing below). 
The A-axis is rotated at an angle such that the probe and or cutter could contact point #3 from either the 
seat side or the exhaust side.  Notice point #3 side view how angled the A-axis is to allow the probe to get 
to that transition point from either side.
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Figures 1 and 2 show an example of the probe able to reach from each side at a particular angle. To re- 
emphasize, plane 2 can be defined from either the seat or exhaust side, whichever is the easiest to reach.  
The pictures below shows this plane being picked up from the seat side.  If the A-axis is not rotated 
enough you will not be able to get at this point from the other side. Likewise, if you rotate the A axis to 
far over you will hit the shank before the ruby touches. There has to be a “line of sight” coming in from 
both directions. Sometimes it can take a couple of minutes to get your probe positioned where you like in 
which case the probe may shut off automatically.  If this happens simply go into the table of tools and click 
on the ‘Start Probe’ button, then click on the ‘Set Zeros’ tab to get back to the control.

FIG.1       FIG.2- Head flipped 180º from FIG.1
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PLANE #3

Manually rotate the A-axis such that the plane where the seat meets the head (see red arrow below in 
point #2). You can rotate the A axis to the angle of the head for example the degree of the head and the 
seat will be parallel to the table.
Start by clicking on “Add New Plane for Probing” button, then use the “Add A Plane Wizard” to set plane 
#3. The three points to probe the plane will be as shown on the picture below, right after the valve seat 
insert finishes (Where the red arrow is pointing at in the picture below)
We will be using the side of the probe, and there will be no need to move the plane perpendicular when 
it’s been set. Try to line up the center of the probe right between the end of the seat insert and the port. 
Set all three points as shown on the picture then click “OK” on the window to add the plane.

POINT #1    POINT #2    POINT #3



Section 5 Operating Instructions P69 Manual

www.rottlermfg.com

5-20

Creating Intersecting Planes

Now that we have all three planes defined for the port, it is now time to begin our automatic digitizing 
process. With the ‘Digitize’ tab still open make sure that all three of the planes have a check mark in each 
of the boxes. You should now be able to see the three planes that were created. (if you can’t view the 
planes, go to the “Show” button which is marked by the green arrow on the picture below, and make sure 
that planes is checked)  However, at this point you should not see the cross-section shown as blue and 
red below.  You should only be viewing square opaque planes.

Next, we need to create some intermediate planes that will be located in between plane #1 and plane 
#2 as well as between plane #2 and plane #3. To accomplish this we need to isolate 2 of the 3 planes 
by unchecking one of the planes created. As shown below the seat side plane has been unchecked.  
Looking at the graphics you will now only see 2 planes which in this case include the manifold side plane 
and the dividing line plane
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Next, right click on Closed Sections and left click on “Create Intermediate Planes for Probing” like shown 
below.

The system will then ask you to input the amount of planes you wish to divide the manifold side and 
divided line into. This value will determine how many time the probe will step down to begin the digitizing 
process.  In this example we are dealing with an exhaust port for a big block Chevy.  Five additional 
planes should be sufficient for the first half of the port and five additional planes for the other half of the 
port.  The more planes you have the more accurate the port will be. However, too many planes may make 
no more difference in the overall outcome than if there was a lesser amount. In other words, too many 
planes may be “overkill” and hence time consuming and unnecessary.  A good rule of thumb would be to 
start out with approximately .500” of spacing in between planes throughout the port
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The figure below shows the manifold and divided plane being divided up by an additional 5 planes.  Also 
note that there are 5 new closed sections listed.  Each one of the closed sections represents a plane. Try 
unchecking and checking several of the closed sections and watch in the graphics page the planes turn 
off then back on again when the closed section is selected.

Now we need to create planes for the divided line and the seat side planes. Go back to line #6 and repeat 
the process only now we will isolate the divided plane and the seat side plane as shown below
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After creating intermediate planes between divided line and seat side you will see that there are five new 
‘Closed Sections’ in between the divided line plane and the seat side plane. When you check everything 
under Closed Sections you will in the graphics screen all of the probing planes that have been defined 
and will be used in the automatic digitizing process. Make sure that the plane button is checked when you 
click on ‘show’.

When we begin to digitize the probe will find the center of each of the planes. The probe will then work its 
way to the wall of the port until it detects contact. Once contact has been made the probe will start finding 
points at that particular plane level moving over approximately .050 until it works its way around 360 
degrees back to the starting location.  It will then be ready to digitize the next plane
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Probing Defined Planes

When you begin to digitize you will isolate each half of the port by checking the closed sections you wish 
to probe first.  For example you can start off by checking the ‘manifold side’ through the ‘divided side’ 
sections first, as shown below. This will begin the digitizing process starting from the manifold side and 
in this case to the ‘divided line’. Once you probe the dividing line it won’t be necessary to probe it again 
when you start your probing process from the seat side.  (when digitizing make sure to have the prove 
above the plane from where it’s going to start)
Notice that the only planes visible on the screen are the “manifold side”, “divided line”, and “closed 
section” planes. The planes that represent the other half of the port have been shut off.  The planes that 
we have defined below are simply a road map for the probe to move to begin its digitizing process. The 
probe will find it way to the middle of each plane then at that level will start moving out to find its way to 
the edge of the port.
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Click on ‘Probe Checked Planes’ to begin the digitizing process.  Initially you may have to click ‘Probed 
Checked Planes’ twice as the first time turns probe on. “OK” through comments then the probe should 
move to the middle of the first plane and begin digitizing.

The software will tell you how much the 4th and 5th axis will rotate before it starts to move to the first 
plane.(it lets you know how much it is moving from the starting position, not moving to that value)
If it tells you that it wants to move to an angle that seems to large it is possible that there is something 
incorrect about the process and you should proceed with caution.  It could simply mean that you have 
your head positioned on the 4th axis on the opposite side of the port you want to probe. 
Once it is finished digitizing a single plane before it moves on to the next plane the software will again 
inform you of how much the 4th and 5th axis will move to position itself.  If the rotation seems reasonable 
then simply hit ‘ok’. (Make sure that the probe is not shanking out while probing, you only want the ball 
end to be touching the head)
Repeat this process until you have made it through all of the planes that you have checked on the one 
half of the port.  Once it has finished digitizing from the one side you, rotate the block around (either with 
hand wheel or green rapid buttons) and begin digitizing from the opposite side.  In this case the seat side
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With the probe positioned just above the seat side (in this example) uncheck the closed sections that 
we just probed and check the remaining closed section planes along with the seat side plane as shown 
below.  Notice this time only the seat side planes are showing. The manifold planes have been unchecked 
and the seat side planes have been checked. Since we already probed the divided line this will be 
unchecked. 
However, please note that it is possible to probe the divided line along with the seat side of the port. This 
will be done in the case that the probe was not able to probe from the other side due to shanking while 
probing. It can vary sometimes depending on where the plane is located in the port and the ease at which 
the probe can reach this position.
Click on ‘Probe Checked Planes’ to begin the digitizing process from the seat side. Repeat the same 
process used from the manifold side until the probe has completed the probing routines throughout all of 
the planes.

After probing all of the planes you should now see that all of your cross sections at each plane level that 
have been defined. This time check all of the closed sections including manifold side, divided line, and 
seat side. Next click on the Program tab and view all of the digitized cross sections that make up the 
entire port
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Cross-Section Manipulation

The little squares that you see on the right side of the screen are all the points the probe has located 
when probe made contact with the port. You can use your mouse to move the squares around to obtain 
the shape you are wanting at each cross-section level.
To accomplish this simply use your mouse and position pointer over the square you want to move and 
hold your left mouse button down and then move the square into desired location. This is particularly 
affective if the probe finds its way into a support guide or a bolt hole that has penetrated the port.  Look at 
the before and after below
To make it easier to manipulate the data points and get a better shape, especially on the turns as shown 
in the picture below. You can select a point and press the “control” key on the keyboard while clicking 
on the point, then the mouse over the next point and repeat the process, control click. This will highlight 
the two separate points to use as a reference. Now right click on one of the highlighted points, a window 
will come up and you can select make arc, then easily manipulate all the data points in between the two 
highlighted data points.

ORIGINAL PROBED DETAIL

DETAIL AFTER POINTS HAVE BEEN MOVED
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Creating a Surface

Once you have manipulated all of the cross-sections to the shapes that you desire you must now create 
a surface that will blend all of the cross- sections together.  Right click on “Ex port”, or whatever the name 
was given to the port, then click on “Create Surface”.  It will ask you if a guide support exists and if one 
does click yes.  Next it will ask how many thru sections you want to produce.  It defaults at a value of 72.  
Simply hit ‘OK’. It may take a minute or two to generate the surface.

 
Make sure that “Solid” is checked so that you can view the newly created surface
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Surface Manipulation

The next step is to examine all aspects of the surface to ensure that it looks that way you want. Keep 
in mind that the software calculates the surface base on all of the newly created cross-sections.  At this 
point we can still isolate individual cross-sections and move them to manipulate the surface.  See figures 
below.
These are the exact same cross-sections.  Fig A is the originally created cross-section and Fig B shows 
how the surface can be manipulated by dragging points.  This example shows a big bulge in the surface 
because of the way the points were shaped.  Again, if you want to drag points simply left click hold and 
pull points into position. In this case you can see the surface changing instantly.  If you have a tool path 
already created, which we will cover shortly, changing the surface will automatically update the tool path

Fig. A       Fig. B

Creating a Toolpath

Once you are satisfied with the surface that you have just created the next step is to define a tool path. To 
accomplish this right click on the divided line cross-section in this case then select “Make this dividing line 
and Make 2 ToolPaths”.  It will ask you which tool number that you want to use.  If for example you want 
to use tool #26 type in 26 then click on OK.
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Now, open your Tool Path as shown below and you will see two newly created tool paths labeled 
“Manifold Side” and “Seat Side”.  (you should still be under the program tab).

Double click on either of the newly created tool paths and you will see all of the default information that 
has been loaded. The tool path page is where you can change such things as Step Down Amount, Tool 
Number, Additional Oversize Amount, Direction of cut, Spindle RPM and Feed rate.
The tool path window should look like the one below
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Creating a Roughing Routine for The Toolpath

To create a roughing routine click on the Roughing Options tab. You will see to the right in the graphics 
that the cutter steps over 3 times at each level and finishes at each level. In this example the number of 
passes is 100 the same number as in the finish options. The tool number is the same.
The “Amount to Rough” is the approximate amount of stock that is on the walls of the port to machine. In 
this example the cutter will take two passes at approximately .150 and a third and final finishing pass of 
.025.  This roughing routine will rough and finish as it works its way down the port.

Once the tool path has been defined while under the “Program” tab the next step is to click on the “Tool 
Path” tab.  At this stage the software calculates the proper pivot points and movements the machine will 
need to perform to define the tool path. The software will also warn you if there is a potential crash at a 
particular cross section.
To simulate the tool path set the appropriate tool active. In this case tool #26 is the tool we defined above 
in our tool path so this is the one we will set active
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Next, click on ‘Show’ and be sure to have Solids and Tool checked. The example shows what a crash 
looks like in the graphics. The cutter geometry has been predefined in the software. The solid model 
of the port as well as a solid model of the cutter shows the operator where there are potential problem 
areas where the shank will hit the port. Before running a tool path this simulation should be thoroughly 
examined.

 

Moving Pivot Points

If necessary you may have to move pivot points for certain cross sections if the shank of the tool is hitting 
where it is not supposed to.  Start by isolating the cross section where the tool’s shank is interfering with 
the port.  Notice the cross section is highlighted in red in the graphics and is grayed out in the tree to the 
left.



Section 5 Operating Instructions P69 Manual

www.rottlermfg.com

5-33

Open the Closed Section that you want to manipulate the pivot point by clicking on the “+” sign.  Then 
open the ‘Pivot Points’ for this cross section. Double click on ‘Automatically Create Pivot Point”.  A box will 
pop up that will allow you to manipulate the X, Y, and Z points of this pivot point.  After changing a pivot 
point be sure to put a check in the “Locked” box

        
Make sure you click on ‘Show’ and ensure that the Pivot Points has a check by it.  When you highlight 
the proper cross section you will see the pivot point show up as red.  All the blue and green circles that 
you see below are associated with the closed sections located on the left side of the screen. Depending 
on the direction(X, Y, or Z) you want to move the pivot point this will graphically show you where the pivot 
point is being moved to.
Keep in mind when moving pivot points that X,Y, and Z sit normally when the A axis is located at A zero.  
In other words when A is positioned at zero X positive is to the right, Y positive is facing to the back of the 
machine and Z positive is straight up.  As the A axis rotates so do Y and Z. Let’s say for example the A 
axis rotates 90 degrees so that now the combustion chambers and fixture plate are facing the back of the 
machine. The Y and Z have rotated along with the head.  In this instance the Z positive is now facing the 
back of the machine and the Y positive is facing toward the table. Think of it as fastening an X,Y,Z symbol 
on the top of the fixture plate when A axis is at zero and combustion chambers are facing up.  As the head 
rotates around the X,Y,Z symbol rotates with the head. Once the pivot point has been moved the tool path 
automatically regenerates and you can simulate the cutter path to ensure that you have addressed tool 
interference.  If not, the pivot point may need to be moved again
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Loading and Running a Tool Path

Once you are satisfied with the simulation of the tool inside the port it is now time to run a tool path.  Start 
off by clicking on the ‘Auto Cycle’ tab.  Also, make sure that the ‘Select Tool Paths to Run’ tab is selected 
down at the bottom of the page.

Next, open up the tool paths for the ports and or combustion chambers that you would like to run.  In the 
example below you will see that the tool paths from the intake port have been opened up by clicking on 
the plus symbol to the left of the Tool Paths (5).
The next step is to drag and drop the tool paths down to the appropriate ports.  In the example below the 
‘Seat Finish’ and the ‘Manifold Rough & Finish’ have been imported into port #1. This tool path is now 
ready to run
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Next click on the ‘Auto Cycle Controls’ tab to start your program.  Notice that the port number is 
highlighted either green or yellow. Having the port lit up in green means that these are the ports that will 
be machined. In the example below Port 3 was used to digitize from.
You will want to add a value of zero here.  Simply add the bore spacing in ports 1, 2, and 4. In this 
example we have a small block Chevy with a bore spacing of 4.4. Ports to the left of port 3 are negative 
and ports to the right of 3 are positive.

The diagram below shows the actual tool path the cutter will follow. You will notice that there is a green 
arc that moves from the intake part of the port around to the seat side of the port. This represents the 
movement of the tool when it completes the first half of the port, then pulls out, then rotates around to the 
opposite side of the port to begin its operations where it will join in the middle of the port.
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At this point to start the tool path cycle simply click on ‘Start Auto Cycle’. A message will come up verifying 
that you have the correct tool loaded up.  If you do not have the correct tool click on ‘Change Tool’.  If you 
do simply click ‘Okay’

After clicking OK this message will appear. Once you click ‘OK’ at this point your program will begin.

It is very important to acknowledge that after clicking on OK that the machine becomes active and will 
move quickly to its first position.  Especially when you are first proving out a head the operator needs to 
keep their hand on the hand wheel and E-stop button. While the machine is in motion if you turn hand 
wheel counter clockwise it will slow the feed of the machine all the way down to zero inches per minute. 
This allows you to ease the cutter into the work and avoid potential crashing due to incorrect fixture or 
tooling offset or any other variable that could be overlooked
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Creating A Combustion Chamber

To create a combustion chamber right click on the head name then left click on ‘Add a New Chamber’ like 
shown below.  You will see ‘Chamber’ appear just under the intake and exhaust ports
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Adding Planes

The first step in creating a combustion chamber is to establish two planes.  The first plane will be 
established at the deck surface of the head. You will pick up three points on the deck to define this plane. 
The second plane we will define is the angle of one of the valves.  Note that it does not matter which 
valve you will use. To define a plane on the valve you will need to collect three points. In the photo below 
there are arrow showing approximate positions to establish the two planes.
The three points that need to be collected to define the deck plane surface

The three points that need to be collected to define the valve plane surface
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Defining the Planes

To define the two planes in the software start off by right clicking on ‘Add New Planes for Probing’. It will 
tell you that you are using a certain tool number to collect the points. Make sure that you have set the 
proper tool set as active. This can be found in the table of tools under the setup tab. Whatever probe you 
are using set this tool number to active.

This message will come up letting the user know which tool is set to active
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Defining Deck Plane

First Plane
After clicking on ‘OK’ an Add Plane Wizard will appear.  You will enter three points into the wizard 
the same way we did when you defined the planes for the intake and exhaust ports.  You will start by 
collecting 3 points on the deck surface like shown below.
Dial the probe down in Z until the indicator light changes from green to red then dial it back up in the 
positive z direction until light changes back green.  Then in the Add Plane wizard click on ‘Set Last 
Probed’ to collect point’s one, two, and three. Remember, it takes three points to define a single plane.  
Note the position of the probe relative to the chamber’s edge.  The digitizing process begins in the center 
of the three points.
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Second Plane
Just as you did with the deck plane you will again start by right clicking on ‘Closed Sections Template’ 
then left click on “Add New Planes for Probing.”   Since you set the probe active already this will remain 
active until you change it. You should see a message appear that says “Adding new plane using tool #3” 
(If you are using tool #3 as the probe you want to use to digitize). You will repeat the same process that 
we used in creating the deck plane only this time you will use three points on the surface of the valve. See 
pictures below

This message will come up letting the user know which tool is set to active

After hitting OK an ‘Add Plane Wizard’ will appear again. You will collect three more points to define the 
valve plane.
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Once you have collected the three points you can verify that you have created the two planes by clicking 
on the ‘Digitize’ tab.  If all you see is blank space ensure that you have clicked on ‘Show’ and that you 
have a check by ‘Planes’. You should then see your newly created planes in the graphics view below.

The next step is to move the deck plane in ‘Z’ toward the valve plane at a value of .118. The reason this 
is done is because when we picked this plane up we do it with the tip of the probe and not the side of the 
probe.
The plane represents where the center of the probe will move to when it begins the probing process. Note 
that when the cross sections are defined the deck surface is done automatically.  The valve cross section 
will be done manually by recording several points.
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Moving Deck Surface

Before we begin digitizing for the cross section at the deck surface we need to move the plane down 
toward the valves. You will notice that there is a red line one side of the plane. This represents the 
positive direction. In the example above you will see the valve plane is on the opposite side of the red 
line.  This means that you will move the plane negative (.118). Keep in mind that it will not always be a 
negative number.  It can vary depending on how the software calculates the plane.
Another way to analyze the direction you want to move the plane is to click on show and check ‘Tool’ so 
that you can visually see the probe in the graphics view. Physically wheel your probe down so that the 
midpoint of the ruby is sitting at the deck surface. When you drop the plane down .118 you will see it 
move in the graphics. You can verify that the plane should be going through the tip of the probe exactly 
through the center of the ball.  If it does not, you most likely moved the plane in the wrong direction. In this 
case you would have to double the .118 to .236 and change the sign.
To move the deck surface, open up the deck surface plane that has been created. Notice in the example 
below that I renamed the planes to “deck c/s” and “valve c/s”. The c/s stands for closed section.  Next, 
double click on original plane.  This will re-open the plane wizard. Next, click on move perpendicular.  It is 
in this field where you will enter the value to move the plane.  In this case it will have a value of (-) .118.  
This is approximately half the diameter of the probe tip. Actual tip size is .236 and half of that value is 
.118.
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Create Cross Sections

After creating two planes you must now define the cross sections that are essentially the inner and outer 
borders in which the probe will be contained in.  We have to define some parameters in which the probe 
knows where to move.  To define the cross section at the deck surface you will simply highlight deck c/s 
then click on probe single plane.  Make sure that the probe is positioned approximately one inch above 
the chamber you want to probe.  Also make sure that you have the Digitize tab picked.

Once the deck surface cross section has been probed automatically you should see something similar to 
what is shown below.  Again, this is simply an outside boarder that the probe will move to when we begin 
digitizing the entire combustion chamber
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Inside Border

After the outside boarder/cross section has been define it is now time to define an inside boarder for the 
probe to move to.  This is a bit more of a manual process in the way points are collected.  The first thing 
to do is to highlight the cross section that we want to collect points for. In this case we want to highlight 
“valve c/s” as shown below. What you will do here is to collect a series of point (8 to be exact) in the form 
of a figure 8. You should have valves inserted at this point.  Next, you will want to turn on the probe by 
clicking on the “Setup” tab then table of tools. Inside of the table of tools there is a button labeled ‘Start 
Probe’.  Click on this button and you will see the probe become activated. Click back on to the “Digitize” 
tab and we will begin collecting points for the figure 8.

With the probe on there are 8 points that you need to collect and manually record into the software. The 
eight points are shown in the picture below.
To collect the points hand wheel the probe until the tip just makes contact with a point.  You will see the 
probe change from green to red once the tip makes contact.  For each point you will click on ‘Tools’ then 
‘Record Point’. (To make it easier you can just simply hold down the control key and press r to record the 
point) When your are done you will have 8 points collected.
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After you have recorded all eight points you should have something that looks like the picture below, 
showing on the graphics of the software. Make sure that your ‘Program’ tab is depressed and the “valve 
c/s” has been highlighted.

The next step is to manually enter extra points around the figure 8 so that if will give you more control of 
the shape. Do this by right clicking on the contour itself. The figure below shows that approximately 12 
points have been added.  Next, use your left mouse button to drag the points around to obtain the shape 
that you want.
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Now, check on the deck c/s box and you will see both contours in the graphics window. At this point we 
have created two boundaries.  These containment boundaries define not only where the probe will digitize 
but also where the tool will cut when a tool path is created.

The next step is to create a radial template which is evenly spaced in between the two cross sections. To 
accomplish this right clicking on the Chamber then left click on “Create Radial Template”.
 An input box will come up and you will enter a value which controls the step over amount for the probe 
when it begins its digitizing process.
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To view this graphically click on the ‘Program’ tab and look in the graphics view. Sometime you will 
find that the graphics are positioned outside the viewing window and you will have to roll the mouse to 
zoom in and out to bring the graphics back into view. Notice the yellow lines below that are in between 
the boundaries that were created. You will notice the spacing is approximately .100 when look near the 
figure 8 cross section.  This is the value we input for the Radial Template above.  Note that when a radial 
template is created a surface will be generated from this. Do not confuse this with the surface that will 
reflect the actual shape of the chamber.  This surface only represents the path or containment for the 
probing process

The next step is too active the automatic probing cycle.  Make sure that the “Digitize” tab has been 
selected. Position the probe approximately three inches above the chamber that you want to probe then 
simply click on the ‘Probe Chamber’ button.
The probe will start on the inside portion of the chamber and work its way up to the deck surface.  The 
chamber can take an hour or more until completing the digitizing process. Ensure that the valves remain 
set in the guides and that you have plugged the spark plug hole.
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After probing completes the next step in the process is to create a surface. Simply right click on chamber 
name then left click on Create Surface.

\
To view the surface be sure to have Solids checked which is found under the “Show” button
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Creating a Tool Path

Once we have a surface created for the combustion chamber that you are happy with the next step is to 
create a tool path.
The chamber will be cut in three axis so to do so we will need to delete the pivot points for the top and 
bottom planes, before we are able to create the tool paths.
Under chamber open up “closed sections” and then open up the “key closed sections” which are two one 
for the top and the other for the bottom section.
Under each of the “key closed sections” click and highlight the  “pivot points” then press the delete key on 
the keyboard. It will ask if you are sure you want to delete it, chose “yes” 
To create a tool path for the chamber start by right clicking on ‘Tool Paths’ found under the chamber name 
as shown below.

Double click on the Tool Path name that was created as shown below. Enter all of the pertinent 
information such as Number of Passes, Tool Number, Additional Oversize Amount, and Initial Feeds and 
Speeds.
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Drag Tool Path into the ports that you want to cut. There are cases where you may want to cut all of the 
chambers the same. There are also circumstances where you want to run a mirror tool path in two of the 
ports. We will get into mirroring later on.  For now simply drag and drop the combustion chamber into the 
ports you want as shown below.  In this case you would drag and drop the combustion chamber into the 
port locations just as we did with the ports above.  If all of the chambers are the same drag the tool path 
into each of the ports like you see below
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Mirroring

On some heads you will have to mirror the ports or chambers depending on the application that you are 
working on.

Mirroring Tool Path
After you have all your tool paths created for the chamber and ports, with all feeds and speeds that you 
want to cut with, just simply right click on the “tool path” tab under either the port or chamber section and 
then click on “Duplicate All Tool paths as Mirrored Toolpath”
A window will come up and ask to input the offset to mirror around X, It’s the distance to the center of 
the chamber, for example in a SBC head the center of the chamber is 2.4 around the X axis. Which X is 
located off of the left dowel pin.
Do the same for the chamber tool path and then you will have the mirrored tool path created under your 
original tool path.
When setting up the tool paths on the desired cylinder, drag the mirrored tool path on the cylinders that 
are mirrored from the original digitized chamber and ports.
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Maintenance

Quick Reference Lubrication Chart: P69
Refer to the maintenance section in the manual for lubrication location points and instruction.

Assembly Frequency
Hours

Lube Operation Recommended 
Lubricant

Date Serviced

Way Oil Level 40 Fill as needed Conoco Brand
76 Way Oil HD 68
or ISO VG 68 
equivalent

Drawbar oil level 160 Fill as needed
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Quick Reference Preventative Maintenance: P69
Refer to the procedures in the maintenance section of the manual to make or check these adjustments.  
Not all of the items listed in the table below have adjustment.  The information should be recorded 
and the amount of wear tracked so the part can be replaced before down time on the machine occurs.

Procedure Frequency
Hours

Date Serviced/Comments

Long Break-In Cycle Variable

Quick Warm-Up Cycle Daily

Empty Water Traps 40

Clean Spindle Chiller Air Filter 40

Check Way Oil Functionality 160

Visually Inspect Way Covers 160

Check Spindle Chiller Level and Settings 160

Replace Coolant 480

Check Air Pressure Regulators 480

Check Backlash 960

Check Gibbs 960

Check Home Presets 960

Check for Loose Bolts 960

Check Machine Geometry 960

Check Incoming Voltage 960

Flush Coolant System 1920
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Removable copy

Quick Reference Lubrication Chart: P69
Refer to the maintenance section in the manual for lubrication location points and instruction.

Assembly Frequency
Hours

Lube Operation Recommended 
Lubricant

Date Serviced

Way Oil Level 40 Fill as needed Conoco Brand
76 Way Oil HD 68
or ISO VG 68 
equivalent

Drawbar oil level 160 Fill as needed
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Quick Reference Preventative Maintenance: P69
Refer to the procedures in the maintenance section of the manual to make or check these adjustments.  
Not all of the items listed in the table below have adjustment.  The information should be recorded 
and the amount of wear tracked so the part can be replaced before down time on the machine occurs.

Procedure Frequency
Hours

Date Serviced/Comments

Long Break-In Cycle Variable

Quick Warm-Up Cycle Daily

Empty Water Traps 40

Clean Spindle Chiller Air Filter 40

Check Way Oil Functionality 160

Visually Inspect Way Covers 160

Check Spindle Chiller Level and Settings 160

Replace Coolant 480

Check Air Pressure Regulators 480

Check Backlash 960

Check Gibbs 960

Check Home Presets 960

Check for Loose Bolts 960

Check Machine Geometry 960

Check Incoming Voltage 960

Flush Coolant System 1920
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Scheduled Maintenance Procedures

Long Break-In Cycle

A Long Break-In Cycle should be completed whenever any of the following criteria has been met:

• The machine has been transported
• The Spindle has not been run for 7 or more consecutive days
• The spindle has been left out of position (more than 20 degrees from ‘0’) for 8 or more 

consecutive hours

The Long Break-In Cycle is a process that takes approximately 3 hours and 55 minutes.  During this cycle 
the spindle must be at the ‘0’ position and clear of any objects.  It is necessary that the spindle chiller is 
functioning and air pressure is supplied to the machine.  The spindle will then cycle through a series of 
RPM changes and pauses to properly distribute grease throughout the bearings.

The Long Break-In Cycle can be located in the Direct Path or Direct Surface Programs in the Menu Bar at 
the top of the screen under; Spindle Warmup Cycles>Long Break In Cycle

Once the cycle has been completed, the machine can be operated normally.
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Quick Warm-Up Cycle

The Quick Warm-Up Cycle must be completed every day before the machine is operated.  The Quick 
Warm-Up Cycle lasts approximately 30 min.  .  During this cycle the spindle must be at the ‘0’ position 
and clear of any objects.  It is necessary that the spindle chiller is functioning and air pressure is supplied 
to the machine.  The spindle will then cycle through a series of RPM changes and pauses to properly 
distribute grease throughout the bearings and increase the internal temperature to an acceptable level.

The Quick Warm-Up Cycle can be located in the Direct Path or Direct Surface Programs in the Menu Bar 
at the top of the screen under; Spindle Warmup Cycles>Quick Warmup.

Once the cycle has been completed, the machine can be operated normally.
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Setting the B-Axis Air Pressure

1. Rotate the spindle to 45 degrees.
2. Place something under the spindle so if it falls, it does not damage anything. A wood block is perfect.
3. Push the E-Stop.
4. If the spindle falls, it needs more pressure, if it rises, it needs less pressure

A. If it needs less air, you will need to release the pressure form the reservoir tank, (3) as it has a 
one way check valve, (2) then adjust the regulator (1) pressure to where it need to be.

B. Older machines don’t have the one way check valve, so previous step is not necessary.

5. Adjust the valve that controls the pressure to the B axis accordingly.
6. Repeat this process until the spindle does not move when pressing the E-Stop in
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Empty Water Traps

The P69 is equipped with 2 water traps.  The first water trap is located on the main pressure regulator.  
This water trap has a float that allows it to self-purge whenever water builds up inside of the trap.

The second water trap is located to the left of the Air Cabinet.  This trap should be emptied every week to 
prevent moisture buildup in the air system that could potentially cause rust accumulation and blockages.  
At the bottom of this black air reservoir there is a ball valve used to relieve air pressure and moisture.

While emptying the water trap, the B axis must be in the ‘0’ position.  Failure to do this can cause a 
drop of air pressure in the system substantial enough to allow the spindle motor to fall to one side and 
overextend the tilt assist, causing permanent damage.  With air pressure still applied to the machine; 
open the valve for at least 10 seconds then return it to the closed position.
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Check Way Oil (Level)
This machine uses ISO VG 68 Way Oil to lubricate all moving components.  This way oil is contained 
in a reservoir on the rear of the machine.  The reservoir also serves as a pump that is activated for a 
predetermined amount of time (approximately 30 seconds) after the machine has moved a designated 
distance (approximately 13,000 inches.)  The level of the way oil should be checked weekly.
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Clean Spindle Chiller Air Filter
It is important to clean the air filter of the spindle chiller every week.  Failure to do so could cause chiller 
failure.
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Check Way Oil (Functionality)
This machine uses Multipurpose Way Oil to lubricate all moving components.  This way oil is contained 
in a reservoir on the rear of the machine.  The reservoir also serves as a pump that is activated for a 
predetermined amount of time (approximately 30 seconds) after the machine has moved a designated 
distance (approximately 13,000 inches.)  The functionality of the oil pump should be checked weekly.
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To check the functionality of the pump, go to Setup > I/O.

Expand the “Oiler Addin” section and double-click on “Oiler.”

Click on the “Chane State” button ONE TIME.  This will apply power to the oiler at the rear of the machine.  
Once you have done this, walk to the rear of the machine (within 30 seconds) and check that the pump is 
operating by visually observing the “ACT” LED is on.
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Once you have verified that the oil pump is active, return to the monitor and click the “Change State” 
button one time to release power from the oiler.  Visually check the oiler to verify that power has been 
released.  Close all setup windows.

If the “ACT” LED is not on but the “INT” LED is, remain in the rear of the machine and have someone else 
press “Change State” button one time to turn off the “INT” LED, then once more to turn the power back 
on.  The “ACT” LED should come on and stay active for approximately 30 seconds.  If it does, return to 
the monitor and click the “Change State” button one time to release power from the oiler.  Visually check 
the oiler to verify that power has been released.  Close all setup windows.

If the “ACT” LED does not illuminate at all, or is illuminated for less than 20 seconds, please contact a 
Rottler Manufacturing technician for further assistance.
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Way Cover Maintenance

Way covers should be inspected weekly. Move table to limit of its travel on each side and clean any chips 
from the covers. It is important to keep all way covers in good working condition.  Doing this will allow the 
way covers to keep coolant and dirt from entering the ways and dramatically reduce wear on the machine.  
You should visually inspect the X axis way covers to the left and right of the table, Y axis way covers on 
the front and rear of the table, and the Z axis way cover under the spindle base.   The ways should be 
free of rust and the seals should be in contact with the way cover for the entire width of the seal.

Fully extend the way cover being inspected and wipe clean with WD-40 (or a similar lubricant).  If there 
is rust on the way cover, coat a Scotch-Brite pad with WD-40 and gently clean the surface in a circular 
motion until the rust is removed.  Wipe clean with WD-40 after completed.

If any of the seals are damaged or the way covers are dented in a way that doesn’t allow them to seal for 
the entire width of the way and throughout travel, the way cover must be repaired or replaced.  Please 
contact a Rottler Manufacturing technician to obtain replacement parts.
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Check Spindle Chiller Level and Settings

The spindle on this machine is equipped with an oil chiller unit.  This oil chiller acts as a reservoir and a 
temperature regulator for the spindle.  Once per month the chiller should be checked for proper settings 
and oil levels.

To check the temperature settings, first press the ON/
OFF button until the “ROOM” LED is illuminated.  This 
will display he room temperature in Celsius.  Next, hold 
either of the ‘up/down’ buttons until the numbers on the 
display flash.  They will display a number between 15 and 
-15.  This number indicates the target oil temperature in 
comparison to the room temperature.  For best results this 
number should display 3.0 in a room that has an average 
temperature of 19.5 degrees(C) or lower, or -3.0 in a room 
that has an average temperature of 20 degrees(C) or 
higher.  Press the “ON/OFF” button to save any changes.

The oil level sight glass is located on the bottom of the 
oil cooler.  This also has a mercury thermometer in it to 
indicate oil temperature.  This sight glass should be filled 
to the black line at the top.  If he oil is not filled to the black 
line it must be topped off with air tool oil.  The oil fill can 
be reached by removing the air filter and two phillips head 
screws located above the panel labeled “SUPPLY.”
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Check Drawbar Oil Level
Once per month the oil level in the drawbar should be checked.  I the oil level gets too low it can cause 
permanent damage to the drawbar.  The drawbar on the P69 is mounted to the top of the air cabinet on 
the rear of the machine. The reservoir is a clear container on the side of the drawbar.  It should be filled to 
the top line with clean tool oil.  If it is not, simply remove the cap, refill, and replace the cap.

If the reservoir is ever completely empty during this check please contact a Rottler Manufacturing 
technician for trouble shooting procedures.
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Replace Coolant

It is imperative that the coolant in the machine retains all of its lubricating properties.  If it fails to do this 
it can cause the machine to rust in inaccessible areas, and cause permanent machine damage.  The 
coolant should always be mixed according to the coolant manufacturer’s specifications.  (Generally near a 
10:1 water to coolant solution mixture.)

To replace the coolant in the machine you may either install a petcock in the drainage plug in the rear 
of the coolant tank, or remove it via a pump/vacuum from the top of the tank were the coolant pump is 
located.  Due to the baffle system within the coolant tank, this may leave sediment in the bottom of the 
tank.  If machining a lot of ferrous metals it may be necessary to clean this sediment out by removing the 
cover of the coolant tank.  (Remember; the coolant from this machine may be considered “hazardous 
waste.”  Please check with local laws and dispose of the coolant accordingly.)

Refill the coolant tank with water/coolant mixture until it is near the top of the lowest point on the coolant 
tank. (Usually the coolant pump housing.)
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Lubrication

Automatic Lubrication System
The automatic lubrication system includes metering valves for proportional distribution and includes an 
alarm for low fluid level warning.  Still, please check fluid level before operation.  Add Union 76 Way Oil 
HD-68, or equivalent, as needed in reservoir at rear of machine.

Power Draw Bar Lubrication
The Power Draw Bar assembly needs to have oil supplied in the air line to it.  Use machine tool oil in this 
reservoir.  The reservoir is located on the back of the main column of the machine.  Refer to the following 
illustration for filling location.

A & B-Axis Gearbox Lubrication
The A & B-Axis gearboxes should be greased on a weekly basis. Fill with grease weekly ensures that any 
coolant that may have seeped into the gearbox is forced out when grease is pumped into the gearbox. 
Remove the plug and cover plate located on the spindle base. Add grease at the grease fitting until there 
is overflow coming out of hole where cover plate was removed. Remove excess grease and replace cover 
plate. Continue to add grease until there is overflow coming out of the plug hole. Remove excess grease 
and replace plug.

Vertical Ballscrew Bearings
Every 175 Hours:

These bearings should be greased with Unoba EP 2 Multi Purpose Grease or equivalent NLGI 2 
grease.
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Probe “On-Center” Adjustment
The optional shank adapter assembly allows the OMP40 to be mounted on shanks suitable for the MP10, 
MP12 and MP700 Probes.

Step 1 - Adapter Assembly:

Assemble the 650-3-59H adapter plate as shown.  Fully tighten screw A to 0.68 ft. lb. (3.0 Nm)

Step 2 – Probe / shank Mounting:

Fully loosen all screws and fit shank adapter to shank as shown on the following page.  Tighten screw B 
to 1.35 ft. lb. (6 Nm)

Fully tighten screw C to 0.49 ft. lb. (2.2 Nm)

Fit Probe / Shank assembly into machine spindle.

Step 3 – Adjustment:

There are four screws D.  Each will move the probe relative to the shank in the X or Y direction as 
pressure is applied.  Tighten screw individually, backing off after each movement.

Use screws D in opposition at the same time to move the probe, progressively tightening then as the final 
setting is approached.  Use two Allen keys if needed.  Tip run out should be .002” (5 Microns) should be 
achievable.

It is important that all four screws (D) are tightened to 0.49 ft. lb. (2.2 Nm) once the final setting has been 
achieved.
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Leveling and Alignment

The following is a description of how to properly level and align the F69A machine.  These procedures 
should be followed in the order they written to obtain correct machine level and alignment.

Leveling the Machine
After uncrating the F69A set it down in desired location with leveling bolts and leveling pads installed.

Remove the Y-Axis protective rubber located on the backside of the table.  This is where you will position 
the level to level the machine.  A .0005” increment per foot precision level is required.

Using the four (4) corner leveling bolt to start with, bring the machine up to level in both directions (front to 
back and left to right) within .0005” per foot.

After you have leveled the bed using the four corner bolts, move to the middle leveling bolts.  Bring these 
bolts down until they have approximately the same amount of pressure on them as them as the four 
corner bolts.  Be careful not to throw the level of the machine off while doing this.

This will put the lower casting level.
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Alignment
Place the alignment cylinder on the table in roughly the same position as shown on the following page.

Note:  The position (angle) of the probe to the surface you are indicating is critical.  Using an incorrect 
angle on the probe will result in inaccurate readings from the surface being indicated.  The angle of the 
probe should be at about 15 degrees from the surface being indicated (see illustration 2).
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Put about .010” pressure on the indicator.  Run the vertical throughout its full travel.  The runout should 
not be more than .0005.  If the runout is more than this, check the table top as well as the bottom of the 
alignment cylinder for burrs or debris. 

Move the table out and check the perpendicularity of the vertical ways.  This should be within .0005”.
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If the Vertical perpendicularity is not within tolerance the Middle Leveling Bolts may need to be adjusted.
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Middle Leveling Bolts
If the procedures for the Leveling was followed correctly, it is unlikely that the deviance from Front to Back 
is being caused by the Middle Leveling Bolts.  The following are examples of what could be caused by 
incorrect pressure on the middle leveling bolts.

Example 1:  Zero the indicator on the top of the cylinder.  When traveling to the bottom of the cylinder, if 
the reading decreases past -.001” to something such as -.002”, then the middle leveling bolts have too 
little pressure on them and it is bowing the casting slightly in the middle as shown below.

The arched line underneath the picture is illustrating the bow to the casting if the middle leveling bolts 
have too little pressure on them.

To correct the deviance slowly add pressure to the middle bolts equally.  Be sure to watch the level of 
the machine to be sure not to throw it off.  After adding pressure from the middle bolts you can remove 
pressure from the front and rear corner bolts to bring the deviance within .001”.
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Example 2:  Zero the indicator on the top of the cylinder.  When traveling to the bottom of the cylinder, if 
the reading decreases past +.001” to something such as +.002”, then the middle leveling bolts have too 
much pressure on them and it is bowing the casting slightly in the middle as shown below.

The arched line underneath the picture is illustrating the bow to the casting if the middle leveling bolts 
have too much pressure on them.

To correct the deviance slowly remove pressure from the middle bolts equally.  Be sure to watch the level 
of the machine to be sure not to throw it off.  After relieving pressure from the middle bolts you can apply 
slightly more pressure to the front corner bolts to bring the deviance within .001”.
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Vertical Gib Adjustment

Gib adjustments can affect the sweep of the spindle front to back.  With the indicator in the 6 O’clock 
position (as you face the front of the machine) tightening the vertical gibs will lessen the pressure on the 
indicator probe.  Loosening the gib will increase the amount of pressure on the indicator probe.

Example:  If you have a reading of 0.0 on the indicator at the 6 O’clock position and -.002” in the 12 
O’clock position, tightening the gibs will bring the front of the spindle up.  Adjust the gibs until you are 
within the factory specified .001” deviance.

To adjust the vertical gibs locate the screw at the top and bottom of the gibs.

Tightening Gibs
To tighten the gibs, loosen the lower screw.  Start tightening the top screw until the correct alignment 
is achieved.  When the correct alignment is achieved, tighten the lower screw to lock the adjustment in 
place.

Note:  Adjusting the gibs too tight will cause sticktion and erratic movement in the vertical travel.

Loosening Gibs
To loosen the gibs, loosen the top screw.  Start tightening the lower screw until the correct alignment is 
achieved.  When the correct alignment is achieved, tighten the upper screw to lock adjustment in place.

Note:  Having the gibs too loose will cause erratic bore size and finish.

If you do not know how tight or loose the gibs are adjusted, you can remove the way wipers from the 
top of the gib.  When you look in at the gib you will see a horizontal scribe line on most of the gibs.  This 
can be aligned with the internal casting for a starting point.  The gibs may need further adjustment at this 
point.  This is only recommended as a starting point.

If there are any questions on this procedure contact Rottler Manufacturing Service Department.
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TROUBLESHOOTING
Please visit the service tab of our web page at Send a Service Request www.rottlermfg.
com or contact the Rottler Factory Service at service@rottlermfg.com for assistance and 
your service request.  

You may also call Rottler at 1-800-452-0534 or 1-253-872-7050

Please ensure you have the Machine Model and Serial Number available when contacting 
Rottler for Service

http://www.rottlermfg.com/service.php
http://www.rottlermfg.com/
http://www.rottlermfg.com/
mailto:service@rottlermfg.com


Section 7 Troubleshooting P69 Manual

www.rottlermfg.com

7-1



Section 8 Machine Parts P69 Manual

www.rottlermfg.com

I

MACHINE PARTS
Contents

Machine Parts ..............................................................................................................8-1

Electrical Diagram Single Phase Version ........................................................................... 8-1

Electrical Diagram Three Phase Version ............................................................................ 8-2

Wire Diagram for Air Solenoid Controls ............................................................................. 8-3

P69 Control Panel ................................................................................................................. 8-4

Spindle Unit Parts ................................................................................................................. 8-5

Head Porting Fixture Headstock Assembly Parts ............................................................. 8-7

Head Porting Fixture Tailstock Assembly Parts ................................................................ 8-9



Section 8 Machine Parts P69 Manual

www.rottlermfg.com

8-1

Machine Parts

Electrical Diagram Single Phase Version
A scalable version of this wiring diagram is located on the manual CD

Work Light
Part # 6457H
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Electrical Diagram Three Phase Version

A scalable version of this wiring diagram is located on the manual CD.

Work Light
Part # 6457H
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Wire Diagram for Air Solenoid Controls

A scalable version of this wiring diagram is located on the manual CD.
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P69 Control Panel
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Spindle Unit Parts
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Head Porting Fixture Headstock Assembly Parts
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Head Porting Fixture Tailstock Assembly Parts
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Optional Equipment

Optional Equipment Catalog and Parts Manual are located on the Manual CD shipped with machine.

OPTIONS
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The Material Data Safety Sheets list shown in this section are the substances and materials that 
an operator is most likely to come in contact with while using this machine. 

Other substances and materials are used in the manufacture, testing, and shipping of this 
machine. A complete list of the Material Data Safety Sheets of substances and materials used 
by Rottler Manufacturing during manufacturing, testing, and shipping is located on the Manual 
CD shipped with the machine. Material Data Safety Sheets are also located on the company 
web site:  http://www.rottlermfg.com/documentation.php

MSDS

1) Union 76 CP Oil

2) Dyna Cool K-2002

3) Mobil Vactra Oil #2

4) Valvoline High Performance Gear Oil

5) Valvoline Synpower Synthetic Oil

6) Molywhite #00 Grease
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Product Name:   MOBIL VACTRA OIL NO. 2
Revision Date:  17Oct2008
Page 1 of 8

______________________________________________________________________________________________________________________

MATERIAL SAFETY DATA SHEET
SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

PRODUCT
Product Name: MOBIL VACTRA OIL NO. 2
Product Description: Base Oil and Additives
Product Code: 600494-00,   970716
Intended Use: Lubricant

COMPANY IDENTIFICATION
Supplier: EXXON MOBIL CORPORATION

3225 GALLOWS RD. 
FAIRFAX, VA.  22037     USA

24 Hour Health Emergency 609-737-4411
Transportation Emergency Phone 800-424-9300
ExxonMobil Transportation No. 281-834-3296
Product Technical Information 800-662-4525, 800-947-9147
MSDS Internet Address http://www.exxon.com, http://www.mobil.com

SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS

No Reportable Hazardous Substance(s) or Complex Substance(s).

SECTION 3 HAZARDS IDENTIFICATION

This material is not considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL HEALTH EFFECTS
Low order of toxicity.  Excessive exposure may result in eye, skin, or respiratory irritation.  High-pressure

injection under skin may cause serious damage. 

NFPA Hazard ID: Health:    0 Flammability:   1 Reactivity:   0
HMIS Hazard ID: Health: 0 Flammability:   1 Reactivity:   0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert 
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary 
from person to person.

SECTION 4 FIRST AID MEASURES

INHALATION
Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  Use 
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek 
immediate medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use 
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mouth-to-mouth resuscitation.

SKIN CONTACT
Wash contact areas with soap and water.  If product is injected into or under the skin, or into any part of the 
body, regardless of the appearance of the wound or its size, the individual should be evaluated immediately by 
a physician as a surgical emergency. Even though initial symptoms from high pressure injection may be 
minimal or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent 
of injury.

EYE CONTACT
Flush thoroughly with water.  If irritation occurs, get medical assistance.

INGESTION
First aid is normally not required. Seek medical attention if discomfort occurs.

SECTION 5 FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish 
flames.

Inappropriate Extinguishing Media: Straight Streams of Water 

FIRE FIGHTING
Fire Fighting Instructions: Evacuate area.  Prevent runoff from fire control or dilution from entering streams, 
sewers, or drinking water supply.  Firefighters should use standard protective equipment and in enclosed 
spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces and to
protect personnel.

Hazardous Combustion Products: Smoke, Fume, Aldehydes, Sulfur oxides, Incomplete combustion 
products, Oxides of carbon

FLAMMABILITY PROPERTIES 
Flash Point [Method]: >205C  (401F) [ ASTM D-92]
Flammable Limits (Approximate volume % in air): LEL:  0.9     UEL: 7.0
Autoignition Temperature: N/D

SECTION 6 ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable 
regulations. US regulations  require reporting releases of this material to the environment which exceed the 
applicable reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The 
National Response Center can be reached at (800)424-8802.

SPILL MANAGEMENT
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Land Spill: Stop leak if you can do it without risk.  Recover by pumping or with suitable absorbent.

Water Spill: Stop leak if you can do it without risk.  Confine the spill immediately with booms.   Warn other 
shipping.   Remove from the surface by skimming or with suitable absorbents.   Seek the advice of a specialist 
before using dispersants.

Water spill and land spill recommendations are based on the most likely spill scenario for this material; 
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction 
and speed may greatly influence the appropriate action to be taken.  For this reason, local experts should be 
consulted.  Note:  Local regulations may prescribe or limit action to be taken. 

ENVIRONMENTAL PRECAUTIONS
Large Spills:  Dike far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways, 
sewers, basements or confined areas.

SECTION 7 HANDLING AND STORAGE

HANDLING
Prevent small spills and leakage to avoid slip hazard.

Static Accumulator: This material is a static accumulator.

STORAGE
Do not store in open or unlabelled containers.  Keep away from incompatible materials.

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure limits/standards for materials that can be formed when handling this product: When mists / aerosols 
can occur, the following are recommended:  5 mg/m³ - ACGIH TLV,  10 mg/m³ - ACGIH STEL, 5 mg/m³ - OSHA PEL.

NOTE: Limits/standards shown for guidance only.  Follow applicable regulations.

ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.
Control measures to consider:

No special requirements under ordinary conditions of use and with adequate ventilation.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications, 
handling practices, concentration and ventilation.  Information on the selection of protective equipment for use 
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection: If engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate.  Respirator 



Section 10 Material Data Safety Sheets P69 Manual

www.rottlermfg.com

10-15

Product Name:   MOBIL VACTRA OIL NO. 2
Revision Date:  17Oct2008
Page 4 of 8

______________________________________________________________________________________________________________________
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable.  Types of 
respirators to be considered for this material include: 

No special requirements under ordinary conditions of use and with adequate ventilation.

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate, 
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection: Any specific glove information provided is based on published literature and glove 
manufacturer data.  Glove suitability and breakthrough time will differ depending on the specific use conditions. 
Contact the glove manufacturer for specific advice on glove selection and breakthrough times for your use 
conditions. Inspect and replace worn or damaged gloves. The types of gloves to be considered for this material 
include:

No protection is ordinarily required under normal conditions of use.

Eye Protection: If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or 
manufacturer data.  The types of clothing to be considered for this material include:

No skin protection is ordinarily required under normal conditions of use.  In accordance with good 
industrial hygiene practices, precautions should be taken to avoid skin contact.

Specific Hygiene Measures: Always observe good personal hygiene measures, such as washing after 
handling the material and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective 
equipment to remove contaminants.  Discard contaminated clothing and footwear that cannot be cleaned. 
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections  6,  7, 12, 13.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Typical physical and chemical properties are given below.   Consult the Supplier in Section 1 for additional 
data.

GENERAL INFORMATION
Physical State: Liquid
Color: Brown
Odor: Characteristic
Odor Threshold: N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15 C ): 0.883
Flash Point [Method]: >205C  (401F) [ ASTM D-92]
Flammable Limits (Approximate volume % in air): LEL:  0.9     UEL: 7.0
Autoignition Temperature: N/D
Boiling Point / Range: N/D
Vapor Density (Air = 1): > 2 at 101 kPa
Vapor Pressure: < 0.013 kPa (0.1 mm Hg) at 20 C
Evaporation Rate (n-butyl acetate = 1): N/D
pH: N/A



Section 10 Material Data Safety Sheets P69 Manual

www.rottlermfg.com

10-16

Product Name:   MOBIL VACTRA OIL NO. 2
Revision Date:  17Oct2008
Page 5 of 8

______________________________________________________________________________________________________________________
Log Pow (n-Octanol/Water Partition Coefficient): > 3.5
Solubility in Water: Negligible
Viscosity: 68 cSt  (68 mm2/sec ) at 40 C  |  8.6 cSt  (8.6 mm2/sec) at 100C
Oxidizing Properties: See Sections 3, 15, 16.

OTHER INFORMATION
Freezing Point: N/D
Melting Point: N/A
Pour Point: -6°C  (21°F)
DMSO Extract (mineral oil only), IP-346: < 3 %wt 

SECTION 10 STABILITY AND REACTIVITY 

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Excessive heat. High energy sources of ignition.

MATERIALS TO AVOID: Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

SECTION 11 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY
Route of Exposure Conclusion / Remarks

Inhalation
Toxicity (Rat): LC50 > 5000 mg/m3 Minimally Toxic. Based on test data for structurally similar 

materials.
Irritation: No end point data. Negligible hazard at ambient/normal handling temperatures. 

Based on assessment of the components.

Ingestion
Toxicity (Rat): LD50 > 5000 mg/kg Minimally Toxic. Based on test data for structurally similar 

materials.

Skin
Toxicity (Rabbit): LD50 > 5000 mg/kg Minimally Toxic. Based on test data for structurally similar 

materials.
Irritation (Rabbit): Data available. Negligible irritation to skin at ambient temperatures. Based on test 

data for structurally similar materials.

Eye
Irritation (Rabbit): Data available. May cause mild, short-lasting discomfort to eyes. Based on test

data for structurally similar materials.

CHRONIC/OTHER EFFECTS
Contains:

Base oil severely refined:  Not carcinogenic in animal studies. Representative material passes IP-346, Modified 
Ames test, and/or other screening tests. Dermal and inhalation studies showed minimal effects; lung non-
specific infiltration of immune cells, oil deposition and minimal granuloma formation. Not sensitizing in test 
animals.
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Additional information is available by request.

The following ingredients are cited on the lists below: None.

--REGULATORY LISTS SEARCHED--
1 = NTP CARC 3 = IARC 1 5 = IARC 2B
2 = NTP SUS 4 = IARC 2A 6 = OSHA CARC

SECTION 12 ECOLOGICAL INFORMATION

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY
Material -- Not expected to be harmful to aquatic organisms. 

MOBILITY
Base oil component -- Low solubility and floats and is expected to migrate from water to the land.  Expected to 
partition to sediment and wastewater solids. 

PERSISTENCE AND DEGRADABILITY
Biodegradation:

Base oil component -- Expected to be inherently biodegradable

BIOACCUMULATION POTENTIAL
Base oil component -- Has the potential to bioaccumulate, however metabolism or physical properties may 
reduce the bioconcentration or limit bioavailability.

SECTION 13 DISPOSAL CONSIDERATIONS

Disposal recommendations based on material as supplied.  Disposal must be in accordance with current applicable 
laws and regulations, and material characteristics at time of disposal. 

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised 

incineration at very high temperatures to prevent formation of undesirable combustion products. 

REGULATORY DISPOSAL INFORMATION
RCRA Information: The unused product, in our opinion, is not specifically listed by the EPA as a hazardous 

waste (40 CFR, Part 261D), nor is it formulated to contain materials which are listed as hazardous wastes.  It 
does not exhibit the hazardous characteristics of ignitability, corrositivity or reactivity and is not formulated with 
contaminants as determined by the Toxicity Characteristic Leaching Procedure (TCLP).  However, used 
product may be regulated.

Empty Container Warning Empty Container Warning (where applicable):  Empty containers may contain residue and 
can be dangerous.  Do not attempt to refill or clean containers without proper instructions.  Empty drums should be 
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completely drained and safely stored until appropriately reconditioned or disposed.  Empty containers should be taken 
for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accordance with 
governmental regulations.  DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE 
SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION.
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH.

SECTION 14 TRANSPORT INFORMATION

LAND (DOT) :  Not Regulated for Land Transport

LAND (TDG) :  Not Regulated for Land Transport

SEA (IMDG) :  Not Regulated for Sea Transport according to IMDG-Code

AIR (IATA) :  Not Regulated for Air Transport

SECTION 15 REGULATORY INFORMATION

OSHA HAZARD COMMUNICATION STANDARD: When used for its intended purposes, this material is not classified 
as hazardous in accordance with OSHA 29 CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING: AICS, IECSC, DSL, EINECS, ENCS, KECI, PICCS, TSCA

EPCRA: This material contains no extremely hazardous substances.

SARA (311/312) REPORTABLE HAZARD CATEGORIES: None.

SARA (313) TOXIC RELEASE INVENTORY: This material contains no chemicals subject to the supplier notification 
requirements of the SARA 313 Toxic Release Program.

The Following Ingredients are Cited on the Lists Below: None.

--REGULATORY LISTS SEARCHED--
1 = ACGIH ALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2 = ACGIH A1 7 = TSCA 5e 12 = CA RTK 17 = NJ RTK

3 = ACGIH A2 8 = TSCA 6 13 = IL RTK 18 = PA RTK
4 = OSHA Z 9 = TSCA 12b 14 = LA RTK 19 = RI RTK
5 = TSCA 4 10 = CA P65 CARC 15 = MI 293

Code key: CARC=Carcinogen; REPRO=Reproductive

SECTION 16 OTHER INFORMATION
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
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No revision information is available.
-----------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------
The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate 
and reliable as of the date issued.  You can contact ExxonMobil to insure that this document is the most current 
available from ExxonMobil. The information and recommendations are offered for the user's consideration and 
examination.  It is the user's responsibility to satisfy itself that the product is suitable for the intended use.  If buyer 
repackages this product, it is the user's responsibility to insure proper health, safety and other necessary information is 
included with and/or on the container.  Appropriate warnings and safe-handling procedures should be provided to 
handlers and users.  Alteration of this document is strictly prohibited.  Except to the extent required by law, re-
publication or retransmission of this document, in whole or in part, is not permitted.  The term, "ExxonMobil" is used for 
convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any 
affiliates in which they directly or indirectly hold any interest.

-----------------------------------------------------------------------------------------------------------------------------------------------------

Internal Use Only
MHC:  0B, 0B, 0, 0, 0, 0 PPEC:   A

DGN:  2007221XUS  (1014962)
-----------------------------------------------------------------------------------------------------------------------------------------------------
Copyright 2002 Exxon Mobil Corporation, All rights reserved
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Product Information
A PRODUCT OF THE VALVOLINE COMPANY    A DIVISION OF ASHLAND INC.

VALVOLINE HIGH PERFORMANCE GEAR OIL 

Valvoline High Performance Gear Oils are superior sulfur-phosphorus, extreme pressure gear lubricants 
formulated with premium quality base stocks to meet the demands for excellent performance. It is designed to 
provide excellent load carrying capacity, extreme pressure properties, anti-foam performance, demulsibility, 
corrosion protection, thermal stability protection, and service fill limited slip capability. These products are 
recommended for conventional rear axles, limited slip rear axles, and transmissions requiring EP gear lubes 
under high speed, high load, high torque, and high horsepower conditions. Valvoline High Performance Gear 
Oils meet or exceed API Services GL-5 and GL-4*. The inclusion of Limited Slip Friction Modifier in this product 
makes it unnecessary to add additional friction modifier (Ford M2C118A, Chrysler MS-5630, or GM1052358) in 
most vehicles. 

The Valvoline High Performance Gear Oils Advantages: 
• Thermal Protection: Provides outstanding thermal stability for cleanliness and longer service life. 
• Wear Protection: Contains additives to assist in protecting gear teeth against pitting, spalling, and scouring. 
• Reduces Chattering: Contains special additives to reduce chattering in limited-slip differentials. 
• Corrosion Protection: Protects parts from rust and corrosion.

Approvals/Performance Levels 
API GL-4 * 75W-90 80W-90 85W-140 
API GL-5 75W-90 80W-90 85W-140 

Test 75W-90 80W-90 85W-140
Vis @ 100°C (cSt) 15.47 14.4 28.1
Vis @ 40°C (cSt) 99.0 145.9 394
Viscosity Index 166 96 98
Spec Gravity @ 60F 0.862 0.895 0.904 
Density (lbs/gal) 7.19 7.47 7.53 
Brookfield Vis., cP 106,000(-40C) 108,000(-26C) 120,000(-12C) 
Pour Point, C 
Phosphorus, wt%

-45
0.066

-30
0.066

-15
0.066

*In synchronized manual transmission applications use:
Valvoline Professional Series Manual Transmission Fluid or 
Valvoline Synchromesh Manual Transmission Fluid (available September 2012)

Effective Date: 05/21/2012 Replaces:  01/27/2012 ZGZ Doc #-Rev 5
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A PRODUCT OF THE VALVOLINE COMPANY    A DIVISION OF ASHLAND INC.

VALVOLINE SYNPOWER FULL SYNTHETIC GEAR OIL  W/LIMITED SLIP

Valvoline SynPower Gear Oil is a superior sulfur-phosphorus extreme pressure gear lubricant formulated with synthetic 
basestocks and additives to provide excellent performance.   It is designed to provide excellent extreme pressure protection,
load carrying capacity, anti-foam performance, corrosion protection, and thermal stability protection.  It is recommended for 
conventional and high performance applications.  Valvoline SynPower Gear Oil is recommended for use in axle applications 
requiring factory-fill or drain-and-fill levels of limited slip performance.  

Valvoline SynPower Gear Oil is recommended for use in axle applications requiring factory-fill or drain-and-fill levels of 
limited slip performance.  Valvoline SynPower 75W-140 is also recommended for use where Ford M2C-192A, GM 12346140, 
Chrysler MS-8985 , or GL-5 SAE 75W-140 gear oil is specified.  The addition of a supplemental friction modifier(Ford M2C-
118-A, Chrysler MS-5630, or GM 1052358) is not required.  

Valvoline SynPower Gear Oil Advantages:
• Thermal Protection:   Provides outstanding thermal stability for cleanliness and longer service life.
• Corrosion Protection:   Protects parts from rust and corrosion.
• Reduces Chattering:   Contains special additives to reduce chattering in limited-slip differentials.
• Wear Protection:   Contains additives to assist in protecting gear teeth.
• Flow Properties:   Provides excellent low temperature protection.

Approvals/Performance Levels Viscosity Grade/Other
API MT-1 75W-90
API GL-5 75W-90 75W-140
API GL-4*
MIL-PRF-2105E

75W-90               75W-140
75W-90

SAE J2360 75W-90
Mack GO-J 75W-90

Test 75W-90 75W-140
Vis @ 100°C (cSt) 15.6 25.8
Vis @ 40°C (cSt) 100 171
Viscosity Index 150 183
Spec Gravity @ 60°F 0.865 0.861
Density (lbs/gal) 7.22 7.18
Flash COC (°C) 231 173
Pour Point (°C) -48 -48
Phosphorus, wt.% 0.21 0.19
Sulfur, wt.% 2.3 2.3
Boron, wt.% 0.03 0.03

*In synchronized manual transmission applications use:
• Valvoline Professional Series Manual Transmission Fluid or 
• Valvoline Synchromesh Manual Transmission Fluid (available September 2012)

This information only applies to products manufactured in the following location(s):  

Effective Date: Replaces: Author's Initials: Pages Code
05-21-12 01-23-12 ZGZ Rev 005
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