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THIS INSTRUCTION MANUAL 

This Instruction Manual describes how to safely install, operate and maintain the FM Milling 
Rail. It is an essential part of the equipment and it is important that you take the time to read it 
thoroughly. 

Additional copies are available for purchase from TEAM® or from an authorised agent. 

HEALTH AND SAFETY AT WORK 

This document should be read carefully and fully understood before proceeding to install, use, 
maintain or service the equipment.  

DO NOT USE THE EQUIPMENT UNTIL YOU ARE SURE YOU KNOW HOW IT WORKS AND 
WHAT ITS INTENDED FUNCTION IS. 

The equipment described in this document is intended to be used by professional personnel 
in an industrial environment. 

Installation, operation, maintenance and servicing should only be carried out by suitably 
qualified and experienced personnel. 

The following symbols are used to highlight important areas of this document which relate to 
potential hazards and residual risks: 

 Important statements regarding the use, handling or operation of 
the equipment. 

 Warnings to prevent injury to operator and or local personnel. 

 Cautions to prevent misuse and damage to the equipment. 

IMPORTANT NOTICE 

TEAM® has made every effort to ensure that the information given in this document is as 
accurate and as up-to-date as possible at the time of publication.  

TEAM® will not be held responsible for any accident or equipment failure that may occur due 
to misuse, unauthorised modification, inadequate maintenance, use of non-genuine parts or 
use by unsuitable personnel. 

TEAM® reserves the right to update, correct or otherwise change any information relating to 
this equipment, at any time and without obligation. 

TEAM® also reserves the right not to provide updated, corrected or amended versions of this 
publication. 
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The specification and design of the FM Milling Rail (including the copyright, design right or 
other intellectual property in them) shall, at all times, remain the property of TEAM®. Where 
any designs or specifications have been supplied by the client for manufacture by TEAM® or 
to the order of the client then the client warrants that the use of those designs or specifications 
for the manufacture, processing, assembly or supply of the FM Milling Rail shall not infringe 
the rights of any third party. 

 

WARRANTY, SPARES AND AFTER SALES SERVICE 

IMPORTANT NOTICE 

The contents of this manual, including the graphics contained herein, are solely intended for the use of 
the original purchaser.  Information and data contained in this manual is exclusively for the purpose of 
assisting in the operation and maintenance of this equipment by the original purchaser of the equipment. 
The equipment, its operation and use shall only be performed by experienced and trained personnel.  No 
express or implied warranty is created by this manual.  Warranty obligations of the equipment and 
associated items, including this manual are expressly limited to the warranty section of the written 
contract(s) between the original purchaser and manufacturer.  
  
The equipment provided, and this manual is solely intended for the initial purchaser and shall not be 
resold, conveyed or otherwise utilized used by any third parties. 
 
Team Industrial Services, Inc. is in continuous product development and reserves the right to amend 
this manual and specifications without notice.  For the latest operation and manual please contact your 
representative. 
 
 
COPYRIGHT STATEMENT:  
 
Team Industrial Services, Inc. owns the copyright of this document, which is supplied in confidence. 
This manual must not be used for any purpose other than that for which it is supplied and must not be 
reproduced, in whole or in part stored in a retrieval system or transmitted in any form or by any means 
without prior permission in writing from Team Industrial Services, Inc.  
 
  



 FM44/ 66/ 88 Milling Rail  

 

 3 

CONTENTS 
 

SECTION 1 TECHNICAL DESCRIPTION .......................................................................... 5 
1.1 Introduction ...................................................................................................... 5 
1.2 Machine description......................................................................................... 5 

1.2.1 Milling Rail Assembly ............................................................................ 5 
1.2.2 Leadscrew Gearbox Assembly ............................................................. 6 
1.2.3 Cutting Head Assembly ......................................................................... 7 

SECTION 2 SPECIFICATIONS .......................................................................................... 8 

SECTION 3 SAFETY INFORMATION ..............................................................................13 
3.1 Warnings and cautions ..................................................................................13 

SECTION 4 CONTROLS AND BASIC OPERATION .......................................................15 
4.1 General ..........................................................................................................15 
4.2 Filter/lubricator pack controls ........................................................................15 
4.3 Basic operation of the equipment ..................................................................16 
4.4 Lifting and slinging arrangements .................................................................16 

SECTION 5 SITE OPERATION ........................................................................................17 
5.1 Warnings and cautions ..................................................................................17 
5.2 Setting up the equipment ..............................................................................18 
5.3 Installation .....................................................................................................19 
5.4 Feed Gearbox – Feed Rate ...........................................................................20 
5.5 Cutting Head - Spindle Speeds .....................................................................21 
5.6 Operating instructions ...................................................................................25 

5.6.1 Starting the machine ...........................................................................25 
5.6.2 Removal of the equipment ..................................................................26 
5.6.3 Preservation and packing ....................................................................26 

5.4 Fault diagnosis ..............................................................................................27 

SECTION 6 MAINTENANCE INSTRUCTIONS ................................................................28 
6.1 Introduction ....................................................................................................28 
6.2 Periodic maintenance ....................................................................................28 
6.3 Recommended lubricants ..............................................................................29 
6.4 Corrective Maintenance ................................................................................30 

SECTION 7 PARTS LISTS ...............................................................................................31 
7.1 Main assembly ...............................................................................................31 
7.2 Leadscrew Gearbox ......................................................................................32 
7.3 Milling Rail Assemnly.....................................................................................35 
7.4 Cutting head ..................................................................................................38 

APPENDIX A Surface metrology .......................................................................................40 

APPENDIX B Air motor manufacturers information – Cutting Head .............................43 

APPENDIX C Air motor manufacturers information – Feed Gearbox ...........................48 
 
 
 
 
 



 FM44/ 66/ 88 Milling Rail  

 

 4 

 
 
 

 

 

 

Figure 1 - FM088 Milling Machine Assembly 
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SECTION 1 TECHNICAL DESCRIPTION 

1.1 INTRODUCTION 

The TEAM® FM Milling Rails are constructed from the highest quality materials and great care 
has been taken in their manufacture. Its design will give every satisfaction provided that it is 
properly installed, operated and maintained in accordance with the information contained within 
this instruction manual.  

Take care of this manual; it is an essential source of information. 

1.2 MACHINE DESCRIPTION 

The FM Milling Rails are designed to machine heat exchanger caps, feet for machines, keyways, 
grooves and slots for various applications dependant. 

The machine consists of three main assemblies - Figure 1 - FM088 Milling Machine Assembly 
Figure 2 

 
a. Milling Rail Assembly 
b. Leadscrew Gearbox Assembly  
c. Cutting head assembly 

1.2.1 Milling Rail Assembly 

The milling rail assembly consists of a slideway and support arm arrangement, along which the 
cutting head runs. Three sizes of milling rail are available; the FM088 has with a working range 
of 2235mm (88”), the FM66 - 1676mm (66”) and the FM44 - 1118mm (44”).   

The FM44 rails are supported by two pillars, then the FM66 and FM88 both use four pillars. 

The milling rail complete with the attached support pillars is installed in position on the face to 
be machined with adjustment provided by three adjusting screws located in the base of each 
support pillar - Figure 11 
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Figure 2 – FM088 Milling Rail Assembly 

1.2.2 Leadscrew Gearbox Assembly 

The leadscrew gearbox assembly located at the end of the milling rail is driven by a pneumatic 
motor and provides feed for the leadscrew.  

Provision is made for forward (F), neutral (N) and reverse (R) feeds. 

 When set to the neutral (N) position, the hand feed hex drive key can be used to manually feed 
the tool. Feed rates can be varied by changing the feed gears. Feed Gearbox – Feed Rate - 
5.4 

 

Figure 3 – Leadscrew Gearbox Assembly 
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1.2.3 Cutting Head Assembly 

The cutting head assembly, which is supported by the milling rail assembly, runs on the slideway 
and is fed by the leadscrew and leadscrew gearbox assembly.  

The cutting head consists of an air driven gearbox and tool holder assembly. The rotational 
speed of the tool can be varied by changing the gears - Cutting Head - Spindle Speeds - 5.5 

 

Figure 4 – Cutting Head Assembly 
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SECTION 2 SPECIFICATIONS 

PRINCIPAL DIMENSIONS: FM044 FM066 FM088 

Milling rail length (two sizes) 1118mm (44”) 1676mm (66”) 2235mm (88”) 

Overall height 650mm (26”) 650mm (26”) 650mm (26”) 

Overall width 347mm (13.6”) 347mm (13.6”) 347mm (13.6”) 

Overall length (inc. gearbox/handle) 1320mm (52”) 1879mm (74”) 2439mm (96”) 

WEIGHTS:    

Net machine weight  101Kg  142Kg 158Kg 

Total shipping weight  139Kg 169Kg 185Kg 

TRANSPORTABLE CASE DIMENSIONS:    

Length 1580mm (62”) 2110mm (82”) 2743mm (108”) 

Height 410mm (16.5”) 410mm (16.5”) 410mm (16.5”) 

Width 420mm (17”) 420mm (17”) 420mm (17”) 

 

MOTOR INFORMATION: 

   

 

Type: Modec MT30RT0698BCL3F 

Power Output 3.0 kW 

Maximum Speed (Free Running) 1231 rpm 

Speed at Maximum Output 698 rpm ± 10% 

Recommended Air Supply 5.8 m3/min 

6.0 bar 

205 cfm 

90 psi 

Air Inlet Thread ½” BSP 

 

Type: Modec MT10RT0851KCL1F 

Power Output 0.80 kW 

Maximum Speed (Free Running) 1833 rpm 

Speed at Maximum Output 851 rpm ± 10% 

Recommended Air Supply 5.8 m3/min 

6.0 bar 

205 cfm 

90 psi 

Air Inlet Thread 3/8” BSP 
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Figure 5 - Cutter Interface 
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Figure 6 – FM44 Milling Machine 
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Figure 7 - FM66 Milling Machine 
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Figure 8 - FM88 Milling Machine Assembly 
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SECTION 3 SAFETY INFORMATION 

3.1 WARNINGS AND CAUTIONS 

 

 

GENERAL: 
ALL SAFETY PROCEDURES MUST BE OBSERVED AND STRICTLY ADHERED 
TO WHEN INSTALLING, USING, MAINTAINING AND SERVICING THIS 
EQUIPMENT. 
ONLY TRAINED AND COMPETENT PERSONNEL SHOULD INSTALL, USE, 
MAINTAIN AND SERVICE THIS EQUIPMENT. 
ENSURE AN EMERGENCY STOP IS ALWAYS WITHIN REACH OF THE 
OPERATOR. 

 

INTENDED USE OF THIS EQUIPMENT: 
THIS EQUIPMENT IS FOR USE BY PROFESSIONAL, TRAINED PERSONNEL 
WORKING IN AN INDUSTRIAL ENVIRONMENT. 
THIS EQUIPMENT IS INTENDED FOR USE ON METALS AND ANALOGOUS 
SUBSTANCES.  
THIS EQUIPMENT IS NOT INTENDED FOR USE ON WOOD, PLASTIC OR 
SIMILAR ANALOGOUS SUBSTANCES. 

 

USE OUTDOORS: 
THIS EQUIPMENT SHOULD NOT BE USED DURING SEVERE WEATHER 
CONDITIONS. 
PERSONNEL SHOULD NOT OPERATE THIS EQUIPMENT IN WEATHER 
CONDITIONS WHICH MAY GIVE RISE TO THE FOLLOWING: 
-  INADEQUATE VISIBILITY 
-  THE BUILD-UP OF ICE, SNOW, WATER, SAND OR DUST ON 
PLATFORMS, LADDERS, CONTROLS, VISUAL INDICATORS, MOVING PARTS, 
ETC. 
-    RISK OF INJURY DUE TO STRONG OR GUSTING WINDS 
THIS EQUIPMENT SHOULD BE SUITABLY PROTECTED FROM ALL SEVERE 
WEATHER CONDITIONS. 

 

PERSONAL PROTECTIVE EQUIPMENT: 
THE USE OF PERSONAL PROTECTIVE EQUIPMENT IS RECOMMENDED WHEN 
WORKING WITH THIS EQUIPMENT. 
SUGGESTIONS INCLUDE SAFETY HAT, GAUNTLET GLOVES, SAFETY GOGGLES, 
SAFETY SHOES, AND FLAME RETARDANT COVERALLS. 
BREATHING APPARATUS MAY BE NECESSARY WHEN A TOXIC ATMOSPHERE 
EXISTS. 
OTHER PROTECTIVE EQUIPMENT MAY BE REQUIRED AS PER THE PLANT 
OPERATOR’S REQUIREMENTS. 
PERSONNEL WORKING ABOVE GROUND LEVEL MUST ALSO WEAR A SAFETY 
HARNESS CONNECTED TO A SUITABLE ANCHOR POINT OR FALL ARRESTOR. 
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LIFTING: 
ENSURE LIFTING IS CARRIED OUT IN A SAFE AND PROPER MANNER, IN 
ACCORDANCE WITH APPLICABLE HEALTH AND SAFETY REGULATIONS. 
ALWAYS KNOW THE WEIGHT OF THE EQUIPMENT AND THE COMPONENT PARTS. 
REFER TO THE SPECIFICATION PAGE IN THIS MANUAL OR THE MARKING PLATE 
ON THE EQUIPMENT.  
THE USE OF MECHANICAL LIFTING DEVICES MAY BE A MANDATORY 
REQUIREMENT FOR LIFTING THIS EQUIPMENT. 

 

INSTALLATION AND REMOVAL: 
THIS EQUIPMENT IS INTENDED TO BE PORTABLE AND MAY BE USED IN A 
VARIETY OF LOCATIONS AND ORIENTATIONS. ALWAYS ENSURE THAT THIS 
EQUIPMENT IS PROPERLY SUPPORTED AND RESTRAINED DURING THE 
INSTALLATION AND REMOVAL PROCESS. 

 

PNEUMATICS: 
ENSURE THE CORRECT HOSES, VALVES AND FITTINGS ARE USED. 
DO NOT PRESSURISE THIS EQUIPMENT IF ANY OF THE HOSES, VALVES OR 
FITTINGS ARE LEAKING OR DAMAGED. 
DO NOT PRESSURISE THIS EQUIPMENT UNTIL YOU ARE SURE THE EQUIPMENT 
HAS BEEN CORRECTLY INSTALLED AND THE CONTROL VALVES ARE CLOSED. 
DO NOT USE AIR MOTORS WITH DEFECTIVE SILENCERS. THIS MAY CAUSE 
UNNECESSARY NOISE AND IMPAIR THE PERFORMANCE OF THE EQUIPMENT. 
NEVER PLACE ANY BODY PARTS ADJACENT TO AN AIR EXHAUST. 
COMPRESSED AIR FORCED INTO THE SKIN IS DANGEROUS AND MAY RESULT IN 
A SERIOUS SKIN DISORDER. 
ENSURE THE PNEUMATIC SYSTEM IS ISOLATED AND DE-PRESSURISED BEFORE 
MAKING ANY ADJUSTMENTS TO THIS EQUIPMENT. 
ENSURE THE PNEUMATIC SYSTEM IS ISOLATED AND DE-PRESSURISED BEFORE 
DISCONNECTING ANY HOSES. 
DO NOT ALLOW THE LUBRICATOR TO SUPPLY EXCESSIVE AMOUNTS OF OIL TO 
THE PNEUMATIC SYSTEM. DEPENDING ON MOTOR SIZE 5 TO 8 DROPS PER 
MINUTE AT FULL MOTOR SPEED IS RECOMMENDED. 
NEVER LEAVE THE PNEUMATIC SYSTEM PRESSURISED WHILE UNATTENDED. 
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SECTION 4 CONTROLS AND BASIC OPERATION 

4.1 GENERAL 

The following controls are provided to enable the TEAM® FM Milling Rails to be installed and 
operated safely and efficiently.  

4.2 FILTER/LUBRICATOR PACK CONTROLS 

A gate valve on the pack is used to set the machine speed at the desired RPM when the 
control valve is fully open. To set the speed proceed follow the instructions in section 5.2 

For the air motor type fitted to the machine, the filter/lubricator oil regulator control is adjusted 
to provide a recommended lubrication rate of 5 drops per minute at full motor speed. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

 

Figure 9 - Filter/lubricator pack controls 

OIL REGULATOR 
At full speed adjust to 
5 drops per minute  
(SAE10 grade) 
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4.3 BASIC OPERATION OF THE EQUIPMENT 

The basic operation of the machine follows the routine: 

1. Lifting the machine from its packing case. 

2. Checking the machine for completeness and condition. 

3. Removal of the cutting head assembly from the packing case 

4. Lifting and positioning the milling rail/gearbox assemblies onto the area to be machined. 

5. Securing/clocking the machine with the support pillars  

6. Fitting the cutting head assembly to the milling rail. 

7. Setting the tool for milling. 

8. Performing the machining operation. 

9. Removal of the machine on completion and preservation and packing. 

4.4 LIFTING AND SLINGING ARRANGEMENTS  

DO NOT ATTEMPT TO MANUALLY MOVE THE MACHINE IN ITS PACKING BOX. 
ALWAYS USE A MECHANICAL LIFTING DEVICE. 

 

DO NOT ATTEMPT TO MANUALLY LIFT THE FM MILLING RAIL ASSEMBLIES OUT OF 
THE PACKING CASE. ALWAYS USE A MECHANICAL LIFTING DEVICE. 

 

WHEN SETTING UP THE MACHINE ON A VERTICAL PLATFORM, THE LIFTING CHAIN 
SHOULD BE LEFT IN PLACE UNTIL THE MACHINE IS FULLY SECURED. 
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SECTION 5 SITE OPERATION 

5.1 WARNINGS AND CAUTIONS 

When operating this equipment observe all warning and cautions detailed below and in Section 
3. 

 

IN ADDITION TO THE CONTENT OF THIS PUBLICATION, JOB SPECIFIC AND 
SITE-SPECIFIC SAFETY PROCEDURES MUST BE ADHERED TO AT ALL 
TIMES. 

 
BEFORE OPERATING THIS EQUIPMENT, A SAFE WORKING “NO GO” AREA 
MUST BE CORDONED OFF AROUND THE WORK AREA TO ELIMINATE 
ACCIDENTAL INTRUSION BY UNAUTHORISED PERSONNEL. 

 
THIS EQUIPMENT HAS DANGEROUS MOVING PARTS, KEEP WELL CLEAR 
AT ALL TIMES.  

 
DO NOT ATTEMPT TO MAKE ADJUSTMENTS WHILE THE EQUIPMENT IS 
OPERATING. ALWAYS STOP AND ISOLATE FIRST. 

 

THIS EQUIPMENT MAY BE USED IN CONJUNCTION WITH OTHER JOB 
SPECIFIC EQUIPMENT SUCH AS LIFTING ACCESSORIES AND CUTTING 
TOOLS. SUCH EQUIPMENT MUST BE INSPECTED FOR SUITABILITY PRIOR 
TO USE. 

 
DO NOT ATTEMPT TO FEED OR RETRACT THE TOOLPOST IF THE 
TOOLPOST IS LOCKED IN POSTION. 

 

ON COMPLETION OF A JOB THE MACHINE MUST BE CLEANED AND 
PRESERVED IN ACCORDANCE WITH THE INFORMATION CONTAINED IN 
THE PRESERVATION AND PACKAGING SECTION OF THIS MANUAL 
(SECTION 6). 

 

 

 

 

 

 

 

 

 



 FM44/ 66/ 88 Milling Rail  

 

 18 

5.2 SETTING UP THE EQUIPMENT 
The machine and its associated equipment are housed within a transportable case. The 
machine should be removed from the case and inspected for signs of wear, damage or 
corrosion.  

 

The following instructions are for installing the FM Milling machine in position prior to operating 
the equipment. It is assumed that an appropriate air supply is available for connection to the 
machine – See SECTION 2 for details  

 

 

 

 

 

Figure 10 - Packing case contents 

1. FM Milling Rail 

2. Leadscrew Gearbox Assembly 

3. Cutting head 

4. Support Pillars  

5. Air filter lubricator pack 

6. Air pipe and control valve 

7. Tool kit consisting of: 

Set of Allen keys 

M10 combination spanner 

19mm combination spanner 

Tipped tool holder and tips 

Hex drive hand crank 

5 5 1  7 

4 

6 

3 

2 
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DO NOT ATTEMPT TO MOVE THE MACHINE MANUALLY.  

ALWAYS USE A MECHANICAL LIFTING DEVICE. 

5.3 INSTALLATION 

The installation procedure detailed sets up the FM Milling rail in a horizontal position. If the 
machine is to set up in a different position, then extreme care must be taken due to the greater 
risk to both the operator and machine. If in doubt, please contact TEAM® for assistance. 

To install the machine in its working position: - 

1) Using two pillars on the FM44 and four pillars on both the FM66 & FM88 to secure the 
milling rail in the required position.  

 

Figure 11 – Machine Installation (Support Pillars) 

2) The milling rail assembly can then be secured onto the work surface either by using the 
pillar securing screws (Figure 11) or suitably rated machine clamps (not supplied) Once 
secured the machine can be set-up and levelled using the adjustment screws located in 
the support pillars (Figure 11)  

 

DO NOT LIFT THE MACHINE USING THE HEX KEY DRIVE, AS DAMAGE MAY OCCUR TO 
THE LEADSCREW. 
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5.4 FEED GEARBOX – FEED RATE 

 The Feed gearbox provides feed for the leadscrew in 2 directions, the feed rate which can be 
adjusted to suit individual applications. 
 
 In order to adjust the feed rate for the leadscrew, ensure that the machine is placed in a clean 
environment and the operator is fully conversant with the operation.  
 
 

 
 

Figure 12 – Leadscrew Gearbox Controls 

 
ENSURE THAT THE MACHINE IS ISOLATED FROM THE PNEUMATIC SUPPLY BEFORE 
COMMENCING ANY MEANS OF WORK. IF IN DOUBT PLEASE CONTACT TEAM® FOR 
ASSISTANCE 
 
  

Driver ‘A’ Driver ‘B’ Feed Rate 
16 60 17.2mm/min (0.677 in/min) 
25 50 32.2mm/min (1.270 in/min) 
36 40 57.9mm/min (2.280 in/min) 
40 36 71.6mm/min (2.820 in/min) 
50 25 127.0mm/min (5.000 in/min) 

Table 1 – Leadscrew Gearbox Feed Ratios 

Note: Feed rate of 5.000 in/min should only be used with small diameter routing tools.  
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Figure 13 – Leadscrew Gearbox - Gear Change 

Remove leadscrew hex drive key and bearing, then carefully remove the 7 Off – M6 Socket 
Head capscrews from the gearbox lid, to reveal the internal gears. Once the lid is exposed 
removal of ‘GEAR A’ can be achieved by carefully removing the oilite bush and nylon spacer 
on the same shaft. 

Remove the oilite bush and nylon spacer to allow removal of Gear ‘B’, allowing the operator 
to adjust the gear ratio - See Table 1. 

Refit is the reverse of the above actions. 

5.5 CUTTING HEAD - SPINDLE SPEEDS 

The Cutting head provides the rotational speed for the cutter, which can be adjusted to suit 
individual applications. 
 
In order to adjust the spindle speed of the cutting head, ensure that the machine is placed in 
a clean environment and the operator is fully conversant with the operation.  
 
Ensure that the machine is isolated from the Pneumatic supply before commencing any 
means of work.  If in any doubt, please contact TEAM® for assistance 
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Carefully remove the Pneumatic motor from the cutting head, before removing the 6 Off – M6 
socket head cap screws allowing the lid to be removed. 

Change the gears to suit the spindle speed required, before refitting ensure all screws are 
tightened adequately and no foreign bodies remain in the gear box that may cause damage 
during operation. 

 

Table 2 – Cutting Head Speed Ratios 
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Figure 14 - Gear Change - Milling Head  

Mount the Cutting head to the milling rail assembly, using the 4 Off – M10 socket head cap screws. 

 

Figure 15 - Cutting Head mounting to Milling Rail 

Fit a clock (DTi) to the cutting head and clock the cutting surface in relation to the machine rail. 
Level the machine as required by slackening the pillar securing bolts and screwing the pillar 
adjusting screws ‘in’ and ‘out’ as required. Figure 11 

Cutting Adaptor (FM 7003)  
cw Small Drive Dogs (FM 7006) 
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Figure 16 - Tool Installation (Face Cutter) 

Clean the cutting adaptor and ensure the drive dogs are adequately seated into the adaptor before 
offering the cutter onto the adaptor. Align the drive dogs with the mating recess in the cutter and 
hold in position. Locate the cup for cutter into the cutter recess and secure in place with the socket 
head capscrew. Figure 16 

 

Figure 17 - Tool Installation (End Mill/Slot Drill) 

To secure End Mill/Slot Drill to arbour, 

an additional milling kit is required (KIT01-599-000139) please contact TEAM® 

Face Cutter 

Cup for Cutter (FM 6034) 

M16x80mm LG Capscrew 
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When the level is satisfactory fit the tool into the toolholder and connect the air pipework and in-
line lubricator pack to the machine. The equipment is now ready to be operated.  

 

Figure 18 - Filter/Lubricator pack controls 

5.6 OPERATING INSTRUCTIONS 

When the machine is correctly installed check the following before operating the machine:  

1. The lubricator pack is installed and regulated as to provide a recommended lubrication 
rate of 5 drops per minute at full motor speed. 

FAILURE TO USE THE LUBRICATOR PACK WILL RESULT IN THE AIR MOTORS SEIZING  

2. Check that no obstructions to the tool or toolpost exist.  

3. Set the traverse gearbox to ‘N’ (neutral) position.  

5.6.1 Starting the machine 

The machine is started by operating the air supply control valve, the machine cutting head tool 
will start to rotate.  

A cut can then be applied by rotating the hex adaptor located on the toolpost leadscrew - Figure 
19.  

For automatic traverse of the cutting head open the air supply for the feed air motor and select 
direction using the hand lever located on the end of the gearbox - Figure 12 

OIL REGULATOR 
At full speed adjust to 
5 drops per minute  
(SAE10 grade) 
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Figure 19 - Cutting Head - Vertical Movement 

When the machine is operating the operator can adjust any one of the following variables:  

1) Depth of cut  
2) Automatic or handfeed  

GREASE TAPER ROLLER BEARINGS EVERY 30 MINUTES (3 SHOTS), ESPECIALLY 
WHEN OPERATING AT HIGH SPEED I.E. IF 500rpm AND OVER IS CONSTANTLY USED. 

DO NOT TRAVERSE TOOL WITHOUT CUTTER MOTOR RUNNING  

5.6.2 Removal of the equipment  

On completion of a job the machine must be isolated and thoroughly cleaned to ensure that all of 
the swarf is removed. The procedure for removing the equipment is the reverse of the installation 
procedure.  

5.6.3 Preservation and packing  

When all the components of the machine have been removed, the machine slideways, toolpost 
screws, all visible threads and any unpainted metallic surfaces must be protected from corrosion 
by smearing with a thin coat of oil or grease. The machine and its equipment should be returned 
to the storage case.  
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5.4 FAULT DIAGNOSIS  

A fault diagnosis chart is included below.  This chart will enable the operator to establish the 
possible cause of a fault and what action is required.  
 

Symptom Possible Cause Action 

The machine will not 
operate when the air supply 
is open 

1. Air supply not available  Check air supply  

2. Air supply is below the 
minimum required to 
operate the machine 

Check air supply 

3. Faulty drive motor Check operation 

4. Faulty air supply valve Check operation ON/OFF 
valve 

The machine will not 
traverse 

1. Traverse selector 
incorrectly positioned 
(gear not engaged) or in 
‘N’ (neutral) position.  

Check position and 
ensure that dog is 
engaged 

2. Faulty gearbox Check operation 

Excessive vibration and/or 
tool chatter  

1. Base loose on work area Check and tighten all 
pillars 

2. Depth of cut too deep  Reduce as required 

3. Poor tool profile or worn 
tool Check and replace tips 

4. Tool not locked in 
position  Check and lock in  

5. Play in toolpost carriage 
is too great Check and adjust gib 

6. Worn taper roller 
bearings Replace 

7. Taper roller bearing need 
adjusting  Adjust  
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SECTION 6 MAINTENANCE INSTRUCTIONS 

6.1 INTRODUCTION 

The following information sets out recommendations for the maintenance of this equipment. 
Periodic maintenance, when carried out as specified, will help to prevent premature failure of the 
equipment.  Should a component fail, or its operation become suspect the equipment should not 
be used until the fault has been rectified. 

6.2 PERIODIC MAINTENANCE 

The following maintenance tasks are those required to help prevent premature failure of the 
equipment. It is recommended that all the tasks should be carried out when specified. 

PERIOD TASK 

Daily when in use or on 
completion of a job 

Clean the equipment. 

Check all components are present (refer to packing list in 
(Section 5.2) and in good working order. 

Check for correct operation of all the control devices. 

Check all fasteners are properly tight. 

Check and adjust gib strips, (toolpost and carriage). Nil 
play but free moving. 

Wipe all components with a small amount of light machine 
oil 

Weekly when in use Complete the daily tasks. 

Check bearings. Grease and adjust. Adjust or renew as 
required. 

Grease with general purpose molybdenum grease. 

Check the drive motor, bearings, gears and vanes for 
wear/damage, see manufacturer’s literature in  
APPENDIX B 
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Periodic maintenance chart continued… 

PERIOD TASK 

Returning to storage Complete the daily and weekly tasks. 

Protect all the exposed areas of the machine from 
corrosion. 

Annually when in 
storage 

Un-pack the equipment and check for signs of corrosion or 
other deterioration. 

Check that all the components are present and in good 
working order. 

6.3 RECOMMENDED LUBRICANTS 

These are the recommended lubricants for the FM Milling Machine Assemblies 

 

 

 

 

 

 

WARNINGS: 

WHEN OILING AIR MOTORS WEAR FACE MASK TO AVOID INHALATION OF OIL MIST 
AND FUMES. 

DO NOT USE FLAMMABLE LIQUIDS TO LUBRICATE OR FLUSH THROUGH THE AIR 
MOTOR. ONLY USE A RECOMMENDED AIR MOTOR LUBRICANT. 

  

Component Lubricant type Product name or specification 

Air motors Oil Light machine oil 

Bearings Grease Molybdenum-based general 
purpose grease 
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6.4 CORRECTIVE MAINTENANCE 

Drive motor removing and refitting  

Before attempting to remove a drive motor ensure that the air supply has been disconnected. 
To remove the drive motor, proceed as follows:  

1. Remove the screws which secure the motor to the motor mounting base  

2. Supporting the motor, carefully withdraw the motor from its location and place it in a 
safe location.  

The procedure for fitting the drive motor to the motor mounting base is the reverse of the removal 
procedure.  
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SECTION 7 PARTS LISTS 

7.1 MAIN ASSEMBLY 

 

ITEM 
No. PART No. QTY DESCRIPTION 

    

1 UKE06804-00-01-000 1 GEARBOX ASSEMBLY  

2 UKE06804-00-02-000 1 MILLING RAIL ASSEMBLY 

3 FM 6000 1 10 SPEED GEARBOX 

4  4 M10 x 30mm LONG HEX SOCKET SHCS 

ABOVE QUANTITIES FOR ONE FULL ASSEMBLY (REGARDLESS OF SIZE) 
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7.2 LEADSCREW GEARBOX 
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ITEM 
No. PART No. QTY DESCRIPTION 

    

1 FM 6101 1 GEARBOX 

2 UKE06804-00-01-002 1 GEARBOX COVER 
3 FM 6024 1 LEADSCREW 44” 

4 FM 6025 1 LEADSCREW 66” 

5 UKE06804-00-01-001 1 LEADSCREW 88" 
6 FM 6103 1 WORM 

7 FM 6104 1 LEADSCREW SPIGOT 

8 FM 6106 1 16T CHANGE GEAR 
9 FM 6107 1 26T CHANGE GEAR 

10 FM 6108 1 36T CHANGE GEAR 

11 FM 6109 1 40T CHANGE GEAR 
12 FM 6110 1 50T CHANGE GEAR 

13 FM 6111 1 60T CHANGE GEAR 

14 FM 6112 1 STOP LOCATOR 
15 FM 6113 1 F/R TUMBLE LEVER 

16 FM 6114 1 WORM WHEEL GEAR 

17 FM 6115 2 18T GEAR 
18 FM 6116 2 SPINDLE 

19 UKE06804-00-01-007 1 CHANGE WHEEL STUB SHAFT 

20 FM 6118 1 STUB SHAFT 
21 FM 6119 1 16T DRIVE GEAR 

22 FM 6122 1 WORMWHEEL 

23 FM 6124 1 RETAINING COVER 
24 FM 6125 1 SPACER 

25 UKE06804-00-01-008 2 SPACER 

26 UKE06804-00-01-003 1 LEADSCREW DRIVE SLEEVE 
27 FM 6129 1 WORM GEAR WASHER 

28 FM 6130 2 ECCENTRIC STOP PIN 

29 FM 6218 1 SELECTOR KNOB 
30 FM 6219 1 KNOB GUARD 

31 FM 6220 1 IDENT PLATE 

32 UKE06804-00-01-004 6 CHANGE GEAR BUSH 
33 UKE06804-00-01-005 2 HEX DRIVE KEY 

34 UKE06804-00-01-006 2 HEX DRIVE KEY LOCK PLATE 

35 CP 0124 1 PLUNGER INDEX CARTRIDGE 
36 CP 0825 1 FORWARD AND REVERSE LABEL 

37 CP 0830 1 CE MARK PLATE - PNEUMATIC 
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38 CP 0831 1 EAR DEFENDERS WARNING BADGE 
39 CP 0832 1 EYE PROTECTION WARNING BADGE 

40 CP 0834 1 AIR WARNING BADGE 

41  1 IDENT SPRING 
42  1 THRUST BEARING 

43  1 THRUST BEARING 

44  1 THRUST BEARING 
45 UKE06804-00-01-009 1 SKF 51105 BEARING DUST COVER 

46  1 OILITE BUSH 

47  1 OILITE BUSH 
48 OB 0112 1 OILITE BUSH 

49 OB 0160 1 BUSH 

50 OB 0100 2 BUSH 
51 OB 0135 1 BUSH 

52 OB 0136 2 BUSH 

53  1 CIRCLIP NI 400-0050 
54  1 KEY 4 x 4 x 50mm LONG 

55  2 KEY 4 x 4 x 25mm LONG 

56  1 M4x10mm LONG HEX SOCKET CSKSHCS 
57  2 M4x16mm LONG HEX SOCKET SHCS 

58  2 M5x10mm LONG HEX SOCKET BHCS 

59  3 M5x12mm LONG HEX SOCKET SHCS 
60  2 M5x16mm LONG HEX SOCKET SHCS 

61  2 M5x20mm LONG HEX SOCKET SHCS 

62  4 M6x10mm LONG HEX SOCKET BHCS 
63  2 M5x16mm LONG HEX SOCKET CSKHCS 

64  7 M6x20mm LONG HEX SOCKET SHCS 

65  2 M6x25mm LONG HEX SOCKET SHCS 
66  3 M8x20mm LONG HEX SOCKET SHCS 

67  2 M8x20mm LONG HEX SOCKET CSKHCS 

68  4 M8x25mm LONG HEX SOCKET SHCS 
69  3 M6 GREASE NIPPLES 

70  1 PNEUMATIC MOTOR 

ONLY ONE LEADSCREW WILL BE SUPPLIED DEPENDING ON MACHINE SIZE 
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7.3 MILLING RAIL ASSEMNLY 
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ITEM 
No. PART No. QTY DESCRIPTION 

    

1 FM 6202 1 44" SUPPORT ARM 
2  FM 6203 1 66” SUPPORT ARM 
3  UKE06804-00-02-001 1 88” SUPPORT ARM 
4 UKE06804-00-02-002 1 MODIFIED DOVETAIL END CAP 
5  UKE06804-00-02-003 2 LEADSCREW STEADY CARRIAGE 
6  UKE06804-00-02-004 2 MODIFIED LEADSCEW NUT 
7 FM 6200 2 PILLAR 
8 FM 6206 1 CROSS SLIDE 
9 FM 6207 1 TOP SLIDE 

10 FM 6208 1 TOP PLATE 
11 FM 6209 1 TOP SLIDE LEADSCREW 
12 FM 6210 1 INDEXING DIAL RETAINER 
13 FM 6212 1 TOPSLIDE INDEXING DIAL 
14 UKE06804-00-02-005 1 SLIDEWAY - GEARBOX END 
15 FM 6217 2 BUSH 
16  CP 0145 2 GIB STRIP 
17 CP 0145 1 GIB STRIP 
18 CP 0145 1 GIB STRIP 
19 CP 0317 1 LEADSCREW NUT 
20 CP 0321 1 SLIDEWAY 
21 CP 0819 1 TEAM BADGE 
22 CP 0840 1 THIS PART WEIGHS BADGE 
23  1 THRUST BEARING 
24  1 OILITE BUSH 
25  2 M16 x 2.0 HEAVY DUTY KEENSERT 
26   4 6mm x 32mm LONG DOWEL PIN 
27  4 0.25" x 1.5" LONG DOWEL PIN 
28  2 M16 COLLAR EYEBOLT 
29  4 M12x120mm LONG HEX BOLT 
30  6 M12x30mm LONG HEX SCREW, FULLY THREADED 
31  4 M12 PLAIN WASHER, FORM A 
32  20 M8x30mm LONG HEX SOCKET SHCS 
33  4 M8x25mm LONG HEX SOCKET BHCS 
34  1 M6x45mm LONG HEX SOCKET SHCS 
35  4 M6x45mm LONG HEX SOCKET SET SCREW 
36  5 M6x35mm LONG HEX SOCKET SET SCREW 
37   4 M6x30mm LONG HEX SOCKET SET SCREW 
38  4 M6x25mm LONG HEX SOCKET SHCS 
39  2 M6x16mm LONG HEX SOCKET SHCS 
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40  10 M6 HEX PLAIN NUT 
41  3 M5x10mm LONG HEX SOCKET SHCS 

ONLY ONE SUPPORT ARM WILL BE SUPPLIED DEPENDING ON MACHINE SIZE 
ITEMS 5/6/16/26/37 ARE NOT SUPPLIED WITH THE FM44 VARIATION 
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7.4 CUTTING HEAD 
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ITEM 
No. PART No. QTY DESCRIPTION 

    

1 FM 6001 1 GEARBOX HOUSING 
2 FM 6002 1 SPINDLE 
3 FM 6003 1 GEAR SHAFT 
4 FM 6004 2 SPUR GEAR 18T 
5 FM 6005 1 SPUR GEAR 22T 
6 FM 6006 2 SPUR GEAR 27T 
7 FM 6007 1 SPUR GEAR 32T 
8 FM 6008 2 SPUR GEAR 36T 
9 FM 6009 2 END PLATE 

10 FM 6027 1 DIRECT DRIVE KEY 
11 FM 6011 1 COVER PLATE 
12 FM 6012 1 SPACER 
13 FM 6013 2 THRUST WASHER 
14 --- 1 GREASE NIPPLE 
15 FM 6015 1 DIRECT DRIVE SLEEVE 
16 CP 0601 2 DRIVE DOGS 
17 FM 6026 1 AIR MOTOR - MODIFIED IR 4800M 
18 --- 1 RADIAL BEARING 
19 --- 1 RADIAL BEARING 
20 --- 2 NEEDLE BEARING 
21 --- 2 SOC CSK SCREW M6 x 16 LG 
22 --- 6 SOC CAP SCR M6 x 28 LG 
23 --- 4 SOC CAP SCR 5/16"UNF x 1" LG 
24 --- 1 OIL SEAL 
25 --- 1 LOCKNUT M30 
26 --- 1 LOCKING WASHER M30 
27 --- 2 BEARING INNER RING 
28 FM 7003 1 CUTTING ADAPTOR 
29 --- --- --- 
30 --- 1 SOC CAP SCR M16 x 80 LG 
31 FM 6028 4 KEY 
32 CP 0830 1 CE BADGE 
33 FAM 0144 1 MILLING CUTTER GUARD 

 FAM 0145 1 MILLING CUTTER GUARD 
34 --- 2 WASHER M6 
35 --- 2 NYLOCK NUT M6 
36 CP 0837 1 MILLING GUARD WARNING BADGE 
37 CP 0832 1 EYE PROTECTION WARNING BADGE 
38 CP 0831 1 EAR DEFENDER WARNING BADGE 
39 CP 0819 1 TEAM® BADGE 
40 FM6031 1 CUTTER RETAINER 
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APPENDIX A SURFACE METROLOGY 
 
First profile graphs of roughness texture were produced over fifty years ago by a German Engineer, 
Gustav Schmalz. His graphs allowed differential magnification of vertical and horizontal axes so that a 
visual assessment of surface could be made. 
 
 
 
 
 
 
 
 
 
 
 
 
These profile graphs did not provide the direct indications of magnitude required by workshops. Of the 
usual ways of measuring a wave from the deepest individual roughness depth of surface (R Max) was 
too dependent on extremes e.g. dirt or scratches. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conventional statistical terms like RMS present instrumental difficulties: The compromise is to use Ra 
previously known as C.L.A. (Centre Line Average) which can be determined on a purely geometrical 
basis and easily measured on an electrical instrument. 
 
Ra This is the arithmetic mean of the departure of the profile of the surface from the mean line. 
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R.M.A. (Rq) Root Mean Square roughness is defined as: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sampling Lengths (Usually 0.08mrn) 
 
The length over which the mean line is fitted, this allows calculation of some surface parameters. 
 
Assessment Length 
 
Assessment length is the total length of surface to be assessed and is the sum of several sampling 
lengths L. 
 
 
 
 
 
 
 
 
 
Surface Form 
 
Most surfaces are made up of three classes of irregularities. These are indicated firstly as a composite surface 
then as constituent parts. 
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Micro Roughness 
 
Micro roughness (primary surface) is caused by the cutting action which is a combination of cutting, 
tearing, and surface fatigue. 
 
 
Waviness 
 
Waviness (secondary texture) is caused by feed rate of tool, or chatter/vibration. 
 
 
Form Error 
Form error (tertiary texture inaccuracies of machine such as slideway of arm lift. 
 
 
Components of surface finish are like a ploughed field. Roughness, earth and stones; waviness, ruts 
left by the plough; form, curve of the field. 
 
 
The two most common terms now in use are: 
 

Ra, (C.L.A.)  Roughness Average, Centre Line Average 
 
R.M.S. (         )  Root Mean Square 

 
 
The two standards in use today to define these are: 
 

Metric µm  (micro meter) 
 
Imperial    63  (Root Mean Square) 

 
By either multiplying or dividing the value by 40, conversions between Metric and Imperial can be 
made. 

e.g.  60         = 1.5 µm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 FM44/ 66/ 88 Milling Rail  

 

 43 

APPENDIX B AIR MOTOR MANUFACTURERS 
INFORMATION – CUTTING HEAD 
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APPENDIX C AIR MOTOR MANUFACTURERS 
INFORMATION – FEED GEARBOX 
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