
0 
." 
I'TI 
~ 

Z ~ 2 .... 
I'T1 Z 
~ .., .... 
(") J>o 

~ Z 
<::I 

-I r- (") 

-< -< 0 ~ :z ." 3: 
0 I'T1 (") ." :a: .... 
< 0 c: E; ." Z 

c: z .;:;:1 0 -I 
>< ;a :>'< ~ I'T1 

00 ..... ~ .... $! w (") 0 .... z z r- V> z 
(") r- I'TI (") 
N I'T1 <::I I'TI 

<::I .... 
~ z 
0 V> 
c: .~ -I 
I'T1 
~ (") 

-I .... 
0 z 
V> www.D

alt
on

sW
ad

kin
.co

m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



c 
o 
[ 

[l 

o 
D 
[1 

D 
Q 

D 
o 
-0-
D 
o 
i-I I J 

IJ 

o 
fJ 

[l 

[] 
,J 

Whilst every effort has been made to 
ensure that the information contained 
in this publication is accurate and 
up-to-date, Wadkin plc cannot accept 
any responsibility for any damage 
that may'be caused as a result of 
omissions or errors contained herein. 
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Always use guards. 

~~~p~I~(;lr _ Qtth~ _§pincJl~llntU 
- rotation has ceased. 

Always operate as instructed and in 

accordance with good practice. 

Read the instruction manual. 
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HEALTH & SAFETY 

SAFETY OF WOODWORKING MACHINES 

Woodworking machines can be dangerous if improperly used. The wide range 
of work of which they are capable, requires adequate safeguarding 
arrangements against possible hazards. 

Many injuries to machinists· are caused by carelessness or failure to use 
the guards provided or to adjust them correctly. 

WADKIN PLC supply machinery designed for maximum safety which they 
believe, as a result of thorough testing, minimizes the risks inevitable 
in their use. It is the user's responsibility to see that the following 
rules are complied with to ensure safety at work: 

1. The operation of the machine should conform to the 
requirements of the Woodworking Machines Regulations 1974. 
All. g.uards . should be usedaIlc! .adjllstec!correctJy. 

2. Only safe methods of working should be adopted as given in 
the Health & Safety Work Booklet No. 41, "Safety in the Use 
of Woodworking Machines", (obtained from Her Majesty's 
Stationery Office) and as advised by Wadkin plc: 

3. Only personnel trained in the safe use of a machine should 
operate it. 

4. Before making adjustments or clearing chips, etc. the 
machines should be stopped and all movement should have 
ceased. 

5. All tools and cutters must be securely fixed and the speed 
selected must be appropriate for the tooling. 

SAFETY IS OUR WATCH1WRD BUT 
RULES IN HIS OHN INTEREST. 
SAFE USE OF OUR PRODUCTS. 

THE USER MUST COMPLY WITH THE ABOVE 
HE HOULD BE PLEASED TO ADVISE ON THE 
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UX/CNC 

SPECIFICATION 

BASIC MACHINE 

Longitudi nal t rave rse (X axi s) 1300mm 51 inch 
Cross traverse (Y axis) 815mm 32 inch 
Vertical traverse (Z axis) 250mm 10 inch 
Head rise and fall pneumatic 100mm 4 inch 

screw 150mm 6 inch 

Table area 1385mmx890mm 54! inch x 35 inch 
Table height 915mm 36 inch 

Throat capacity 915mm 36 inch 

Spindle nose to table distance 
max 250mm 10 inch 

. ··iTiiil zero zero 

Table feedrates (X and Y axes) 0-10m/mi n 400 inch/min 
Table rapid traverse rate 12m/mi n 472 inch/min 

Repeatabil i ty 0.05mm 0.002 inch 

Floor space 268Ommx2525mm 106 inch x 100 inch 

Overall height 2170mm 86 inch 

Sect.1 Noy. '83 Page 1 
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FOIR-SPEED HEAD 
Type LC 

Spi ndl e speeds 
Spindle power 
(conti nuous) 

Spindle taper 

Air supply 

---- - ---

HIGH SPEED HEAD 
Type F 

Spi ndl e speeds 
Spi ndl e power 
(continuous) 

standard 
al ternatives 

Spindle power (intermittent) 

Spindle taper standard 
alternative 

Air supply 
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HEAD DETAILS 

6,000; 
3 

9,000; 12,000; 
4.5;' 6 

18,000 rev/min 
9 kW 

4 6 S 

Wadkin 20° Inclusive 
No. 2 Morse Taper 
No. 3 Morse Taper 

12 hp 

0.788 to 0.S45 m3/min free air 
at 5.6 kgf /cm2 

(2S to 30ft3/min 
at SO lbf/inch2 ) 

lS,OOO ; 24,000 
2.35; 3 

3 ; 4 
6kW 

rev/min 
kW 
hp 
Shp 

Wadkin 20° Inclusive 
No. 2 Morse Taper 

0.113 to 0.169 m3/min free air 
at 5.6 kgf /cm2 

(4 to 6ft3/min at 
SO 1 bf /i nCh 2) 
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UX/CNC 

SECTION 2 

DESCRIPTION 

INTRODUCTION 

The Wadkin UX/CNC routing machine is designed for accurate, high-speed, 
continuous contouring operations on wood and plastic. The machine operates 
under computeri sed numerical control (CNC) gi vi ng optimum performance with 
a hi gh 1 evel of rel i abil ity. 

The machine comprises a robust base unit, which supports the head-slide and 
high-speed router head. The machine table/saddle assembly is mounted'on a 
separate base unit rigidly attached to the main base. The table has two 
axes of movement; front to rear - Y axis, and left to right - X axis. 

'The -ma-ihtbjjjponeiitsof the madifne are more fully described overleaf, and 
separately illustrated in Section 7. 

Sect .2 Nov.'83 Page 1 
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ELECTRICAL 
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ELECTRICAL 
PANEL 
(Under cover) 
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o 
o 
D 
o 

..[] 

!J 

'~ 
_ ~c.-=l 

c 
[J VACUUM 

EOU I PMENT (Inside bose 
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MAIN BASE 

The main base is a heavy iron casting which is rigidly bolted to the 
machine foundations. The pase supports the headslide and has the 
electrical cabinet bolted to its rear face. 

HEADSllDE 

The headslide is mounted on the front face of the main base upper 
extension. The assembly comprises two dovetail slideways giving two 
independant methods of controlling the head vertical movement. 

UX/CNC 

The rear slide is used to set the spindle height in relation to the 
workpiece and is raised and lowered by means of a handwheel mounted on the 
right-hand side of the main base. The handwheel drives a screw via the 
worm and wheel arrangement mounted at the rear of the headslide assembly. 

A manually operated slide lock prevents rear slide movement once the 
correct height has been set. 

The front slide is automatically raised and lowered by means of a pneumatic 
cylinder. A manually adjustable six-position turret stop mounted at the 
right-hand side of the front slide is used to set the head depth. 

(Note: This is the standard method of depth control. A description of 
optional depth control methods is given later in this section.) 

R OUTER HEADS 

Two types of router head are available with this machine. 
by a fl oor-mounted frequency changer, the requi red speeds 
means of switches on the machine control panel. 

Both are dri.ven 
being selected by 

The heads are built to standard \iadkin designs. The spindle of the router 
is also the rotor unit of the routerhead motor assembly and is supported in 
high-precision ball bearings. 

Four-speed Head - Type LC 

The type Le routerhead has speeds of 6,000, 9,000, 12,000 and 18,000 
rev/min. 

A forced air cooling system ensures that the router head is relatively 
quiet in operation and assists in maintaining low running temperatures over 
long periods of machining. An air pressure switch in the air supply line 
protects the router in the event of insufficient ai r flow. A solenoid 
valve controls the air supply such that the air flow is provided only when 
the router motor is switched on. 

Sect.2 Nov.'83 Page 3 
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UX/CNC 

The standard head has a Wadkin 20° taper bore, cutters or tool adaptors 
being retained in the spindle by means of a drawbolt. Parallel bore 
collets and special cutters as supplied by Wadkin Limited, can also be 
used. A spindle lock is provided to prevent spindle rotation whilst 
changing cutters, and a microswitch inside the router head top cover 
inhibits spindle operation whilst the cover is removed for tool changing 
purposes. 

A hand-operated brake is provided enabling the spindle to be quickly 
brought to rest after being switched off. 

High-Speed Head - Type F 

The type F fan-cooled routerhead has speeds of 18,000 and 24,000 rev/min. 

The standard routerhead has a Wadkin 20° taper bore, cutters or tool 
adaptors being retained in the spindle by means of a chuck nut and 
collets. A spindle lock is provided to prevent spindle rotation whilst 
changing cutters and a microswitch provides an electrical interlock, 
switching off the frequency changer when the lock is operated. 

A hand-operated brake is provided enabling the spindle to be quickly 
brought to rest after being switched off. 

T AIlI..E/SJIllDLE 

The table/saddle· assembly· is mounted-ona·substanti al·fabf"icatedsteel­
base, which is rigidly attached to the main base and bolted to the machine 
foundations. 

The base carries the hardened preclslon ground steel bars on which the 
saddle moves and also supports-the X-axis ballscrew. 

Saddl e 

The saddle is fitted on its underside with two pairs of anti-friction 
recirculating ball bushings which ride on the bars fitted to the base. The 
upper surface of the saddle carries similar bars on which the table moves, 
and also supports the Y axis ballscrew and drive motor. 

Table 

The cast-iron table is similarly fitted with ball bushings on its underside 
which ride on the bars of the saddle. The upper surface of the table is 
fitted with a substantial plywood sheet which can-be drilled to accept 
workho-l di n9 fixtures. 

Page 4 Nov. '83 Sect.2 
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UX/CNC 

HYDRAULIC CIRCUIT (FLOATING HEAD ONLY) 

CONTROL VALVE 

SOV Tn B HEAD 
pMA RISE/FALL 

CYLINDER 
D P 

~=:::) TO ACTUATOR 
LINKAGE 

1 , 
I --' 

t..!....J L.:...J 

PNEUMATIC CIRCUIT 

FILTER/REGULATOR _ 

AIR SUPPLY. PIPE 

, , 
L __ .J 

, 

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

(HALF INCH BORE MINIMUM) 

Sect.2 

RLTER IREGULATOR 

, 
I 

l.. __ -' 

HEAD 
RISE/FALL 

SOV 1 CYLINDER 

'------0-. TO VACUUM VALVES 
(WHERE FITTED) 

TO DRILL HEAD 
(WHERE FITTED) 

PRESSURE 
SWITCH (SET AT 40 PSI) 

SOV2 

Nov. '83 

ROUTER HEAD 
AIR MOVERS 

(LC HEAD ONLY) 
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UX/CNC 

AXIS DRIVES 

Both the X and Y axes are priven in a similar manner, by a pre-loaded 
high-precision reci rculating ballscrew. Each ballscrew is driven by a 
d.c. servo motor under full control of the CNC system. A ballnut attached 
to the axis, moves the axis linearly along its slideways as the ballscrew 
rotates. 

PNEUMATIC SYSTEM 

The headslide rise and fall cylinder is pneumatically operated. 
Pressurised air is routed from the connection pOint on the left-hand side 
of the main base, via a filter, regulator and lubricator unit to a solenoid 
operated val ve (SOV1), located under the mai n base top cover. With the 
solenoid energised, air is routed to the upper chamber of the cylinder and 
the head is lClflered. With the solenoid de-energised, air is routed to the 
lower chamber of the cylinder, and the head is raised. (Fail-safe 
condition: the head will automatically rise away fran the workpiece in the 
event of a power failure.) 

lC Head Air Supply 

Where the lC type head is fitted, a further air supply connection point is 
provided for the forced air cooling system. Pressurised air is routed fran 
tneairconMction-poi nt via- afHte r /regul ator -unit-to-valve_SOV2.The_ 
solenoid is energised to provide an air supply to the router head whenever 
the head is running. A pressure switch provides an electrical interlock to 
switch off the routerhead shoul d the ai r supply fail, or fall bel CIfI 
2.8 kgf/cm2 (40 lbf/in2). A feedhold condition is caused if this occurs. 

ELECTRICAl EQUIPMENT 

The machine's electrical equipment comprises the CNC System, axis servo 
drive units, router motor and frequency changer and associated power 
supplies, relays and contactors. 

The power supply units, axis servo drive unit, fuses and control relays are 
mounted in the electrical cabinet attached to the rear of the main base. 

Cables to the pendant control panel and CNC System (mounted within the 
control panel) are routed from the top of the electrical cabinet. 

The frequency changer and routerhead control contactors and overloads are 
mounted on a separate panel housed within the right-hand side of the main 
base. 
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UX/CNC 

WARNING: This panel is not isolated when the door is opened. Always 
isolate the ma~ne using the main isolator on the electrical 
cabinet before opening the side panel door. 

The electrical circuit diagrams for the machine are included in Section 6 -
Faul t Fi ndi ng. 

OPTIONAL EQUIPMENT 

The optional equipment described below may not be fitted to all machines. 

Drilling Head(s) 

One or two drilling heads may be fitted enabling components to be drilled 
as well as profiled on the same machine. The maximum size of drill shank 
that can be used is 13mm dia. 

The drill head is a self-contained, pneumatically-operated unit controlled 
by a single solenoid valve. When a 'Drill' command is programmed, the 
solenoid is energised to start the automatic drill cycle. The drill starts 
up and feeds into the work until it reaches a pre-set depth. It then 
retracts (upwards) and operates a micro-switch to signal that the cycle is 
compl ete. (Refer to the programmi ng format at the end of Section 4 for the 
'Drill' commands.) 

.... -DRilL HEAD pNEUMATIC CiRCUiT ....... _ .. 

Sect.2 

FR 
MA 

CIR 
IN 
;UIT 

SOY 

~ 

HAUST AIR (CAN 
PIPED AWAY TO 

EX 
BE 
PR 
ON 

EVENT OIL DRIPPING 
TO TABLE) ~ 

L-.J 

DRILL 
HEAD 

NOTE CIRCUIT FOR SECOND DRILL HEAD (WHERE 
FITTED) IS IDENTICAL, 
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VACUUM CIRCUIT 

AIR SUPPLY 
FROM PNEUMATIC CIRCUIT-.... '-;:LL, SOLENOID VALVE 

VACUUM 

PUMP UNIT 
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UX/CNC 

The drill heads are fitted at the left-hand side of the routerhead, with 
the drill spindle centrelines co-incident with the router spindle 
centreline in the Yaxis. The first drill head is 210mm from the 
routerhead, and the second. drill head (where fitted) is l05mm from the 
first (in X axis). 

Note: The drill heads cannot be fitted if the floating head option is 
suppl i ed. 

Vacuum Pump 

The vacuum pump provides suction for component clarrping. The vacuum system 
is separately piped to the right and left-hand halves of the table allowing 
work to be clamped over either half or over the whole area. 

The vacuum system is controlled by means of push buttons on the pendant 
control panel. When clamping is selected, a vacuum sensing switch inhibits 
axis movement until sufficient vacuum is generated to hold the components 
securely in place. Control panel lamps indicate the current state of the 
system. 

The vacuum pump and controlling solenoid valves are located inside the 
ri ght-hand end of the table base. (Remove cove r at rear fo r access.) Full 
details of the pump are given in the manufacturer's literature at the end 
of thi s manual. 

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

Vacuum Table 

A matrix patterned vacuum table can be fitted in place of the standard 
plywood table allowing components to be vacuum clamped without using 
special fixtures. The upper surface of the table has a pattern of grooves 
into which a rubber sealing strip (optional) may be fitted to provide an 
efficient seal between the table and component. 

Note: The table must be used in conjunction with the vacuum pump 
option. 

CNC Controlled Depth Stops 

An automatically controlled six-position depth stop arrangement can be 
fitted in place of the standard manually controlled stops. The required 
stop is programmed using an M code, and a small motor rotates the stop 
turret to the correct position. Magnetically operated reed s\~itches (one 
for each stop position) indicate that the required position has been 
attained. 
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Floating Head 

The height of the cutter in relation to the upper surface of the workpiece 
can be kept constant by me.ans of a floating head arrangement. The unit 
comprises a probe which controls a hydraulic servo valve, in turn 
controlling the head rise and fall cylinder. The standard pneumatic 
cylinder is replaced by a hydraulic cylinder when this option is fitted. A 
small hydraul i c powe r pack, compri sing a reservoi r, pump and associ ated 
filter and pressure gauge provides the motive power for the unit. 

Note: The floating head option is mounted on the left-hand side of the 
routerhead, and cannot be fitted if drill heads are supplied, or 
with the Le head. 

Hydro-check Unit 

The hydro-check unit is a self-contained hydraulic cylinder mounted on the 
right hand side of the routerhead. The piston of the cylinder bears on the 
selected turret stop and acts as a damper on head vertical movement giving 
preCise control over the last 25mm or 50mm of the head down stroke. The 
rate of descent may be adjusted by means of the slotted brass adjuster on 
top of the cylinder. 

Routex Hood 

The routex hood is designed for use with an extraction system, and helps 
keep the work area free from dust and chippings. The hood is bolted to the 

-under-side-of-thel'outer -head dust cap -- and. complete l.y .. encl.oses. thesJdes _of 
the cutter. The front half is hinged and may be lifted clear to enable 
cutter changing. 
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SECTION 3 

INSTAlLATION 

INTRODUCTION 

In nearly all instances machine installation is performed at the customer's 
site by an experienced member of Wadkin's installation and commissioning 
team. It is normal practi ce however for the customer to prepare the 
machine site, and provide the required electrical and air supplies. A 
foundation plan for the particular machine is provided well in advance of 
ma ch i ne del i ve ry • 

Normally, the machine will be delivered in an almost fully assembled and 
prealigned state. However, certain items forming part of the machine will 
have been di sconnected and stored separately to simpl i fy transit. 
Typically, the general state of the machine when delivered, will be as 
follows: 

(1) Frequency changer di sconnected and stored separately. 

(2) The table will be positioned centrally. 

(3) The head is fully lowered and is packed to the table which provides 
support for the head during transit. 

Sect.3 Nov.'83 Page 1 
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UX/CNC 

FOUNDATION AND INSTALLATION NOTES 

Foundation (refer to foundation plan supplied separately). 

The machine should be sited on a solid concrete floor at least 150mm 
thick. The positions of the rawlbolt holes and jacking points are given on 
the foundation drawing specific to the particular machine. 

Lifting and Positioning 

To lift the machine use suitable slings as shown on the foundation plan 
supplied for the machine. 

Locate the machine over the foundation bolt holes and gently lower the 
machine into position. Remove the lifting bars and chains. Check that the 
machine is approximately level ensuring that the jacking screws are not 
fully ti ghtened down so that further adjustment can be made when 
re-assembly is completed. 

REASSEMBLY AND CONNECTION OF SERVICES 

The machine should now be fully re-assembled and brought into an 
operational state as follows:-

(I) Locate the frequency changer in a convenient position to ensure a 
good ai r flow and bolt to the fl oor if requi red. Connect up the 
sUp[:5ly wrres~ 

Note: 00 not position the frequency changer immediately to the 
rear of the machine as this will restrict access to the electrical 
cabinet. 

(2) Ensure that all superfl uous packi ng is removed from the machi ne. 

(3) Connect the electrical supply to the main isolator in the 
electrical cabinet. (Cable entry is via a removable plate at the 
lower right-hand side of the cabinet.) Ensure that the machine is 
properly ea rthed. 

(4) To check that the phase connections are correct, start up the 
machine and spindle and observe the direction of rotation. If this 
is incorrect, change over any two of the three-phase input wires. 

Page 2 

Note: Remove any cutting tools, collets, drawbar or spindle chuck 
nut before starting the spindle. 
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UX/CNC 

FINAL LEVELLING 

(This is normally carried .out by Wadkin engineers.) 

Centralise the table with respect to both its X and Y axes and check the 
levels. 

(1) Using a 250mm precision level, re-check the table along both the X 
and Y axes adjusting the jacking screws as necessary to obtain the 
requi red accuracy. 

(2) When the correct levels are achieved, tighten the foundation bolts 
and re-check the levels to ensure no distortion has taken place. 
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UX/CNC 

SECTION FOUR 

OPERATION 

INTRODUCTION 

The operating instructions given in this manual are intended as a general 
guide for machine operators. Specific instructions for particular 
workpieces should be given on the operator's worksheet normally provided 
with each machining program. Reference should also be made to the Control 
System Operating Manual for further details of system controls and 
operating procedures. 

In accordance with good workshop practice it is important that the machine, 
particularly the worktable and spindle, is kept clean and free from dust 
and chippings. Planned preventive maintenance is also important, in that 
it enables the necessary short periods of dCNIntime. to be predicted, and 
helps avoid the possibility of a major breakdown. 

Simple daily maintenance procedures may be carried out by the operator at a 
~()nvenjentt. ime.(t>egtnning Qrgnd .oLshiJt.),Re:tail.sQf thl'!?l'!and other 
maintenance procedures are given in Section 5. 

This manual will cross refer to the Control System Manual where 
appropriate, but will duplicate information where considered necessary for 
the convenience of the reader. 

The machine is operated from the pendant control panel. The spindle Speed 
Select controls are mounted on the head for operator convenience. 

It shoul d be noted that some of the panel controls described are optional 
and are not fitted to all machines. 

Sect.4 Nov. '83 Page 1 
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UX/CNC 

PENDANT CONTROL PANEL 

The following controls are located on the Pendant Control Panel: 

CRT DISPLAY 
(opt i ona 1 ) 

AXIS POSITION DISPLAY 

ALPHA-NUMERIC DISPLAY 

KEYBOARD 

The CRT (Cathode Ray Tube) is used to display 
information relevant to the currently selected 
operating mode, e.g. tool offsets, current 
program, etc. 

Displays the present axis pOSition relative to 
machine zero. (One line for each axis.) 

NOTE: If the axis position registers have been 
preset (G92) the zero reading will not 
coincide with machine reference zero. 
At reference zero the preset positions 
will be shown. 

Displays the currently selected address (in MOl 
Mode) and any active error codes. The LED 
display on the right of the alpha-numeric 
display lights to indicate that the system is 
operating in the incremental mode. 

The keyboard controls are used to select the operating mode of the machine, 
to enter numerical data and to initiate certain.actions. The two-coloured 
keys have a dual function as foll ows:-

When pressed singly the lower (green) portion is active enabling the input 
of figures (0-9), the decimal point and minus (-) sign. The system assumes 
plus (+) if the minus sign is not pressed. 

With the MODE control held depressed, pressing one of the above keys 
activates the relevant mode (yellOYI). 

The machine 
activated. 
second time 

must be in Automatic 140de before the Single Block Mode can be 
To cancel the Si ngl e 8lock 140de the key must be pressed a 
(~ODE button held depressed) to revert to the Automatic Mode. 

The follQloling Modes (from the top left) are available:-

AUTOMATIC (7) 

Page 2 

Enables continuous operation from the stored 
machining program. 
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CONTROL PANEL 
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UX/CNC 

S DRIVE 
OFF 

EQUENCY CHANGER 
N 

EQUENCY CHANGER 
FF 

PINDLE ON 

PINDLE OFF 

AC ON 

AC OFF 

VAC.CLAMP. 
OFF (LEFT) 
VAC CLAMP 
OFF (RIGHT) 
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SINGLE BLOCK (8) 

MANUAL DATA INPUT (9) 
(I(H) 

REFERENCE POINT (4) 

MANUAL (5) 

TEACH IN (6) 

INSERT (1) 

BLOCK DISPLAY (2) 

MODIFICATION (3) 

PART PROGRAM LOAD (0) 

PART PROGRAM OUTPUT (-) 

TOOL COMPENSATION (.) 

Page 4 

UX/CNC 

Enables operation from the stored machining 
program., One block is executed when Cycle 
Start is pressed twice. 

NOTE: The Si ngl e Block Mode must be entered 
and exited via the Automatic Mode as 
described above. 

Enables manual insertion of data via the 
keyboard. Any data thus inserted is not stored 
and is actioned after two depressions of the 
Cycle Start button. 

Enables the selected axis (or axes) to be 
returned to machine zero. 

Enables the controls on the Manual panel, i.e. 
enables jog operations. 

Enables the controls on the Manual panel. In 
the Teach In Mode the axes are moved to the 
required positions and these positions may 
then be stored. The pa~h between subsequent 
positions may be described as either a straight 
line or an arc, thus enabling a machining 
program to be produced by moving a pointer 
rou n~atemplate,ors ampl ecomiJonent. 

This mode enables the insertion of blocks or 
whole programs into storage using the keyboard 
control s. 

Enables the display of selected blocks or 
programs as described in the Control System 
Operating Manual. 

Enables modification or deletion of stored 
blocks or programs. 

Enabl es 1 oadi ng of p,art programs vi a the data 
interface. 

Enabl es the output of stored part programs vi a 
the data interface. 

Enables input or display of tool length and 
radius compensation values. 
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A+l 

N+l 

CLEAR 

TRANSFER/ENTER 

CONTROL RESET 

CYCLE START 

FEEO HOLD 

MANUAL PANEL 

UX/CNC 

This conteol is used to increment the currently 
selected address. The address sequence is 
G,X,Y,Z,F,S,M,T. 

This control is used to increment the block 
number by 1 (one) in the Block Di spl ay, Insert, 
and Modification Modes. 

Operation of this pushbutton clears data which 
has been entered into the dis~ay store. 

Operation of this pushbutton transfers entered 
data into storage, or initiates the entered 
block modification or deletion. The key also 
acts as an End of Block (EOB) character when 
storing manually inserted data. 

Used to reset the control system. 

NOTE: If used in cycle, feedhold must be 
active. 

Operation of this pushbutton initiates action 
in the selected Mode. 

NOTE: The control must be pressed twice in 
most applications. 

Operation of this pushbutton stops all axis 
movement without loss of position control. 

Machining is resumed on depression of the Cycle 
Start button. 

NOTE: When in cycle, feedhold must be active 
prior to using the Control Reset button. 

The Manual sub-panel contains the axis movement controls used in the Manual 
and Teach In Modes. The controls are inoperative in all other modes. 

HANDWHEEL 

Sect.4 

Turning the handvlheel in the + or - di rection 
moves the sel ected axi s accordi ngly. The 
handwheel can also be used to control 
simultaneous movement of two axes, (one 

Nov.'83 Page 5 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



AXIS SELECTOR 

SUB MODE SELECTOR 

% FEEDRATE 

TRAILING ANGLE 

JOG + 
JOG -

Page 6 
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UX/CNC 0 

leading, one trailing), according to the 
sel ection made. 

This six-position selector switch is used to 
select either a single axis to be controlled by. 
means of the handwheel or jog buttons, or a 
combination of two axes to be controlled by the 
handwheel only. 

This nine-position switch is used to select one 
of the following manual operation modes:-

Handwheel 2 axes - one main and one trailing 
axis moved by means of the handwheel. 

Handilheel 1 axi s - si ngl e axi s moved by means 
of the handwheel. 

Jog Rapid - single axis moved at rapid traverse 
rate by means of the jog buttons. 

Jog Feed - single axis moved at selected 
feed rate by means of the Jog buttons. 

Jog Increment (1 - 10,000 increments)- selected 
axis moves one increment each time Jog + or Jog 
- is pressed. 

This control is used to modify the selected jog 
feedrate. It can also be used to override the 
programmed feed rate or rapid traverse rate in 
Automat i c and Si ngl e Block Modes of ope rat ion. 

This control is used to select the angle 
between the main axis and the trailed axis when 
using the handwheel for two-axis control. 
The control also selects the direction of the 
trailed axis in relation to that of the rmin 
axi s. 

+ = same direction as main axis. 

- = opposite direction to main axis. 

With Jog Feed or Rapid selected, the sel ected 
axis moves in the appropriate direction whilst 
Jog + or Jog - is held depressed. Movement 
ceases when the button is released. 
~Jith a jog increment selected, the selected 
axis moves one increment each time Jog + or 
Jog - is pressed. 
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MACHINE CONTROLS 

The basic start-up 
lamps, are grouped 
panel. 

CNC ON 
CNC OFF 

AXIS IJUVE ON 
AXIS DRIVE OFF 

FREQUENCY CHANGER 
ON ; OFF 

SPINDLE ON/OFF 

(LC Head only) 

VACUUM PUl~P 
ON/OFF 
(Optional - not 

UX/CNC 

This control is used in the Teach In Mode to 
define an arc between selected pOints. The 
control is activated by holding it depressed 
whilst pressing Cycle Start. 

The transition between linear and circular 
movement must be tangential, (therefore no 
radius need be specified) and the control takes 
the shortest path between the two points, 
therefore determining the di rection of ci rcul ar 
movement. 

and disable controls, together with machine warning 
on a sub-panel on the right-hand side of the pendant 

These two controls are used to switch the main 
power supplies to the control system and 
machine. The integral lamps indicate the 
present status. 

The axis drive contactor is controlled by these 
two pushbuttons. Integral lamps indicate the 
drive state. Shoul d a servo fault occur, the 
-aXfs-tlriveswi lTb-eswittne-d offauto-mati tally; -

These two pushbuttons are used to start and 
. stop the frequency changer. 

The lamp within the On button lights when the 
frequency changer is running. 

These two pushbuttons are used to start and 
stop the spindle. The lamp within the On 
button lights when the spindle is running. 

Note: The spindle \~ill not start unless the 
speed selector switch is set to zero. 

fitted to all machi nes) 

These two pushbuttons are used to s\~itch the 
vacuum pumps on and off. The lamp within the 
On lamp lights when the vacuum pump motor is 
running. 

Sect.4 Nov. '83 Page 7 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



CLAMP ON/OFF 
LEFT ; RIGHT 

EMERGENCY STOP 

HEAD CONTROLS 

UX/CNC 

These two latching pushbuttons control the left 
and right hand table vacuum clamps. The 
integral lamps light when the clamps are on. 

Pressing the buttons a second time (integral 
1 alTps off) switches off the cl amps. 

Note: The lamps light only when sufficient 
vacuum is generated to hold the work 
securely. A feedhol d is generated until 
the above condition is satisfied. 

Operation of this pushbutton switches off the 
mach i ne. The head is ret racted. The va cu um 
pump remains on, however, to maintain a secure 
clamp. 

The spindle speed select controls are mounted on the head for operator 
convenience. 

SPEED SELECT 
(F head only) 

RANGE SELECT 
SPEED SELECT 
(LC head only) 

STARTING-UP THE MACHINE 

This three-position switch is used to select 
the required spindle speed. 

o = off 
1 - = 18;000-revlmi-n-
2 = 24,000 rev/min 

These two three-position switches are used to 
select the required spindle speed. 

0 = off 
1 = low range (6,000 12,000) 
2 = high range (9,000 18,000) 

0 = off 
1 = low speed (6,000 ; 9,000) 
2 = high speed (12,000 ; 18,000) 

Diagrams on the router head indicate the switch 
positions for each speed. 

The machi ne shoul d be started up as foll 0I1S:-

(1) Close the main isolator. The 'CNC Off' and 'Drive Off' lamps light. 
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UX/CNC 

(2) Ensure that the Emergency Stop button is reset. 

(3) Press the CNC On pus.hbutton. 

(4) Press the Axis Drive On push button and hold depressed until the 
integral lamp lights. 

(5) Press Mode and Reference Point. The di sp1 ay reads 'REF X?'. 

Press Enter. The di sp1 ay now reads 'REF Y? X'. 

Press Enter. The di sp1 ay now reads 'REF Z? Xy'. 

( 6) 

(7) 

(8) Press Cycle Start twice. The X and Y axes will now move to their 
reference points. 

Usi ng the above method, the axes may be referenced singly or 
simultaneously, as required. Until the machine has been referenced only 
low jog can be used on X and Y axes. Any attempt at MOl or Auto operation 
of the machine will result in either 'TRAVEL' or 'AXIS???' messages being 
di spl ayed. 

If any axis is already at its reference position it must be moved away 
using the jog controls, prior to carrying out the reference sequence. 

LOADING TOOLS (F-HEAD ONLY) 

Tools are held in the router spindle by means of a chuck nut. 

Before changing tools the spindle must be stopped then locked using the 
mechanical lock provided. With the lock operated, the spindle drive is 
di sabl ed. 

The chuck nut can then be released using the spanner provided. 

NOTE: The spanner provided is designed to give the correct torque for 
tightening the chuck nut. 00 not modify the spanner or use an extension. 

WARNING 

In the interests of operator safety the foll owi ng poi nts shoul d be 
observed. 

1. Always stop the spi ndl e before changi ng a tool. 

2. Always operate the spindle lock before changing a tool. 
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UX/CNC 

3. Never leave the spanner on the chuck nut after changing a tool. 

4. Ensure that sufficient of the cutter shank parallel section is held 
in the collet, i.e. ,that the cutter is secure. 

5. Ensure collets and nut faces are clean. 

LOADING TOOLS (LC HEM ONLY) 

To load a tool proceed as follows: 

(1) Ensure that the spindle is stationary and switched off. 

(2) Engage the spindle lock (pull out, rotating spindle until lock 
engages.) 

(3) Release the routerhead top cover for access to the drawbar. 

(4) Offer the tool collet into the spindle nose. Rotate the tool and 
collet until the collet engages with the spindle dogs and is 
correctly aligned in the spindle nose taper. 

(5) Screw the appropriate drawbar* for the tool in use into the collet 
using the spanner provided. Under no circumstances should a longer 
spanner or extension tube be used to tighten the drawbar. Single­
handed pressure on the spanner provided is sufficient for correct 
drawbar tightening. Ensure that the collet faces and drawbar threads 

.. . ar-eclean l5e-f6-resectiring-tneI1Cin t nespin-dl-e-. 

(6) Replace the routerhead top cover and tighten the holding screws. 
(The spindle cannot be started whilst the cover is released.) 

(7) Unlock the spi ndl e. 

* An extended drawbar may be used with clearance collets. This must not be 
used with standard equipment - DAMAGE TO THE MACHINE OR PERSONAL INJURY 
COULD RESULT. 
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STANDARD 

~ 
EXTRA LDNG .Q, LS 1466 

DRAWBOLT DRAW BOLT 

LS 1466 LS 3572 

~ 
lE MK III COLLET m MK I I I COLLET 

~'"'" eg, LS 1264 WITH CLEARANCE FITTING 

HOLE • eg, LSWB55 
eg, LS 12641 S 

0 STRAIGHT SHANK U 
CUTTERS 

SUITABLE CUTTER SHANK SIZES 1/4"inch (6mm) 

Sect.4 

UP TO 7/8 inch (22'5 mm) DIA 

-~ 

~ 
ADAPTOR TO 'H' TYPE 
COLLETS (protrude from 

spindle) 

LS 2050 

l 
~'; :+ , ' 

ADAPTOR m 
N!2 MORSE TAPER 
LS 918 

C',-)) LOC K NUT 

LS 139 

QdJ DIFFENCIAL NUT 

LS 3009 

CUTTER "FIXINGS LC HEAD 
(see tooling catalogue for 
part N"sto different sizes) 
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CUTTER WITH 
N~2 MORSE TAPER 
SHANK 
eg.LSW 814 

(@ 'H" T V PE COL LET 
ego LS 886 

'-11= 

L 

UX/CNC 

'J' TV PE COLLET 
ego LS 800 

ABOVE COLLETS CAN BE USED WITH CUTTER SHANKS UP TO 9/16inch(14mm)DIA 

BOTH TYPES OF HEAD CAN BE SUPPLIED WITH A N~2 MORSE TAPER 
SP I NDLE AND COMPOUND NUT. 

THE LC HEAD CAN ALSO BE SUPPLIED WITH 
A N~ 3 MORSE TAPER. 
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SETTING VACUUM SYSTEM PRESSURE SWITCHES (Where applicable) 

PRESSURE SWITCH 
(WITH COVER REMOVED) 

)1 1 1 ( 3 

01 10 

CABLE ENTRY 

-- --- -- -- --

Switch PI Switch P2 

Tenninal Cable Colour Tenninal Cabl e Colour 

1 Red/White I Grey /Bl ue 
2 Grey 2 Orange/Bl a ck 
3 Black/White 3 Green/Red 
4 Red/Bl ack 4 Red/Blue 

The vacuum system pressure switches are set to an average value before 
despatch to the customer. If porous materials are to be clamped, it may be 
necessary to adjust the switches as described below. 

The switches are located behind a cover plate on the left-hand side of the 
main base unit. Switch PI controls the left-hand half of the clamping 
system, and P2 the right-hand half. 

To determine I'lhether the switches requi re adjustment, proceed as foll 0\'15: 

(1) 

Sect.4 

Place the ~omponent on the vacuum table or fixture (left- or 
right-hand side as required) and press the Vacuum 'On' button and the 
appropriate Clamp 'On' button. 
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UX/CNC 

(2) If the component is securely held but the Clamp 'On' button is not 
illuminated and a feedhold condition exists, the pressure switch(es) 
should be adjusted as given below. 

If the component is. not securely hel d, it is too porous and shoul d 
be clamped by an alternative method. 

(3) Remove the access plate from the left-hand side of the main base and 
identify the relevant pressure switch PI or P2. Remove the switch 
cover. 

(4) Identify the adjusting screws (A and B on the diagram). 

(5) Slowly rotate screw A anti-clockwise until the lamp within the Clamp 
'On' button lights. 

(6) Slowly rotate screw B anti-clockwise until the 'Feedhold' message is 
cleared from the readout. 

(7) Repeat the above procedure for the other half of the table if 
required. 

SETTING THE FLOATING HEAD FOLLOWER DEPTH (~here applicable) 

3 

5 I t-: ,&; 
I .: . 
I : . 6 

, , 

L·.' t . .. , A r 
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UX/CNC 

The fl oating head fall Oiler shoul d be set- to give the requi red depth of cut 
(A) as fall ows: 

(1) 

(2) 

(3) 

(4 ) 

( 5) 

( 6) 

(7) 

( 8) 

( 9) 

Check that the requi.red tool is securely fixed in the spindl e. 

Attach the fall ower shoe (1) to the block (3) using the cap head 
screws (2) provi ded. 

Slacken cap head screws (4) and (5) and slide the whole assanbly on 
shaft (7) until height A is set approximately at the required depth 
of cut. 

Tighten the upper scre. (4). 

Lower the head and place a block of timber such that it supports the 
fall ower on face (8). 

Use screw (6) to make any further adjustment to the depth of cut. 

Tighten the lower screw (5). 

Raise and lower the follower to check that it does not foul the 
spindle nut. (If fouling does occur - use a longer cutter and reset 
accordi ngly. 

Ensure that the turret stop is set to allow for movement of the 
fl oati ng head. 

STARTING UP THE SPINDLE 

Ensure that the cutters are balanced before carrying out the instructions 
bel O~I • 

F HEN> 

(1) 

( 2) 

(3) 

(4) 

(5) 

") \0 

Sect.4 

Ensure that the Brake/Lock knob is in its free position. 

Ensure that the cutter is securely held. 

Turn the speed selection switch to O. 

Press the Frequency Changer On pushbutton. 

Press the Spindle On pushbutton. 

Select 10;1 speed (1) and allow the head to run up to speed, then 
select high speed (2) if required. 
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UX/CNC 

LC HEAD 

Ensure that the Brake/Lock knob is in its free position. (1 ) 

(2) Ensure that the cutter is securely held, and the drawbolt cover is 
secured in position. 

Turn the speed selection switch to O. 

Press the Frequency Changer On pushbutton. 

Press the Spindle On pushbutton. 

(3) 

(4) 

(5 ) 

(6) Select low speed (1) and allow the head to run up to speed, then 
select high speed (2) if required • 

. 
Select the speeds according to the diameter of the cutter in use. 

IF IN DOUBT - ASK!! 

LOADING A PROffiAM 

The machine cannot be operated directly from a tape program. The program 
must first be stored in the control system memory. 

Programs may be loaded manually vi a the keyboard or automatically from an 
·externa-' cassette-or-papertape- readeT~ _ .. Ful1--details--a re -gi veninthe 

Control System Operating Manual. 

A stored program may be output onto paper tape or cassette provided that 
compatible equipment is available. 

OPERATING PROCEDURES 

The following procedures are intended solely as a guide to basic methods of 
machine operation. Slight variations from these procedures may occur 
depending on the machin-e options chosen. Full details of system operation, 
editing procedures, etc., are given in the system manufacturer's handbook, 
but the simpler procedures are included in this manual for operator 
convenience. If in doubt, consult the worksheet, or tape readout sheets 
supplied with each tape program. 

MANUAL (Jog) 

Manual oreration is used to position the machine axes prior to carrying out 
a program, e.g. the table may be moved to facil itate 110rkpiece 1 oadi ng. 
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UX/CNC 

MANUAL JOG - used to move the machine where exact positioning is not 
required. 

1. Using the handwheel: 

(a) Start-up the machine as previously described. 

(b) Press mode and manual (5). The manual panel controls are now 
operative. 

(c) Select the required axis or axes. 

(d) Select 'Handwheel 1 axis' or 'Handwheel 2 axes' as required. 

(e) Select the required trailing angle if two axes are being 
positioned simultaneously. 

(f) Sel ect the % feedrate requi red. 

(g) Turning the handwheel now causes movement of the selected axis 
(or axes). 

2. Using the Jog buttons:-

3. 

Sect.4 

(a) Start-up the machfne as previ ously described. 

(b) Press Mode and Manual (5). 
.. oper.ati ve •. 

The manual panel controls are now 

(c) Select the requi red axis. 

(d) Select the required Jog feedrate (feed or rapid). 

(e) Select the % feed rate required. 

(f) Press Jog + or Jog -. The selected axis moves in the 
appropriate direction until the button is released. 

Incremental Jog:-

(a) Select Manual Mode. 

(b) Select the required axis. 

(c) Select the required increment. 

(d) Select the required % feedrate. 

(e) Press Jog + or Jog -. The selected axis moves one incre~€nt 
each time Jog + or Jog - is pressed. 
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UX/CNC 

SEMI-AUT()\ATIC 

1. 

2. 

Manual Data Input . , 

(a) Press Mode and MDI (9). The addresses for one block will be 
displayed in sequence, (G,X,Y,Z,F,S,M). 

(b) Key in the required numerical value and sign (if appropriate) 
for the address displayed. 

(c) Press A+1 to obtai n the next address, and key. in the requi red 
values. 

(d) To skip an address which is not required, press A+1 to obtain 
the next one. 

(e) When all the requi red data has been entered press Cycl e Start 
twice to action the entered commands. 

Single Block (from a stored program) 

(a) Press Mode and Automatic (7). 

(b) 

(c) 

(d) 

(e) 

Press A+1, foll owed by the program number and Enter. 

Press Mode and Single Block (8) 

Press Cycle Start twice to action the selected block. 

Repeat (d) for each block to be executed. 

AUT()\ATIC 

For fully automatic machining proceed as foll O\~s: 

(a) Start up the machine, load the required cutter, position the 
axes of datum and load the program (if not already in storage). 

(b) Consult the worksheet for instructions regarding tool offsets, 
or other particular workpiece requirements. 

(c) Press Mode, and Automati c (7). 

(d) Press A+1 followed by the program number and Enter. 

(e) Press Cyel e Start twi ee. 

Page 18 Nov.'83 Sect.4 

[: 

[ 

l···' -~ 

[; 

[] 

[J 
" L: 

[J 

El 

[J 

o 
D-

O 

o 
o 
o 
o 
o 
[J 

[] 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



o 
o 
[J 
,-; 
-, 

[ 

c 
o 
o 
o 
o 
o 
lJ 

o 
IJ 
o 
o 
o 
[' j 

o 
[] 

UX/CNC 

Fully automatic machining commences and continues until the program is 
stopped by one of the following: 

(a) End of program r~ached. 

(b) Stop code programmed. 

(c) Different mode selected. 

(d) Feedhold pressed. 

(e) End of traverse reached. 

(f) Occurrence of a fault condition. 

TEACH IN 

The leach In Mode is used to generate a program from a drawing, template or 
previously machined component·. A full example is given in the Control 
System Operating Manual. 

Generally, the mode is used to define axis movements as follows: 

Sect.4 

(a) Move the axes to their start points (Pl) using Jog or MDI, as 
previously described. 

(b) Press Mode and MOl (9) then key in G37 and Enter, to access the 
p rog ram memo ry. 

(c) Press Mode and Teach In (6). 

(d) Key in the required block number at which data storage is to be 
started. Entering 999 will automatically select the first 
available block. 

WARNING: If a block number is entered which is lower than the last 
block, the memory \~ill be cleared from that block onwards, 
e.g. selecting block 1 will clear the whole memory. 

(e) Using the manual panel controls (Manual Mode Select, Axis 
Sel ect, ,Jog buttons or Handwheel) move the axes to the next 
designated point (PZ)' 

(f) 

(g) 

(h) 

If the last two points Pl and P2 are to be joined by a straight 
1 i ne, press Cycl e Start to enter the requi red co-ordi nates. 

If the last tVIO points are to be joined by an ar'c, (tangential 
entry) simultaneously press the Arc and Cycle Start buttons. 

Repeat (e), (f) and (g) until the axis movement program is 
compl ete. 
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UX/CNC 

NOTES: 

1. The path actually taken between any two pOints is immaterial, the 
points will be joined by a straight line or an arc as designated. 

2. When using Teach In Mode the control automatically selects the 
foll owi ng as standard: 

G90 Absolute Input. 

G40/44 Cutter radius and length compensation not active. 

Gl7 XY plane circular interpolation (where used). 

GOl Linear interpolation (where used). 

3. Other functions, e.g. F, M, T, etc., may be added to the program 
using A+l as the program is compiled, or these may be added later as 
modifications to the stored program. 

4. The first movement between two points must always be linear. 

STOP AND ERROR CONDITIONS 

PROffiJlM STOP 

Programmed stops are included in the machining program to allow for cutter 
inspection, tool changing, etc. Machining is resumed on depression of the 
Cycle Start Button (twice). 

ERROR CONDITIONS 

Should a machine or program fault occur, an Error Number is displayed and 
machining ceases. Reference should be made to the Control System Operating 
Manual for a full 1 i st and descri pti on of the Error Numbers. 

AXIS LIMITS 

Under normal machining conditions if an axis movement is programmed which 
woul d cause an overtravel condition, movement ceases and a feedhold 
condition is forced when the axis reaches its travel 1 imit. The message 
ERR X+ (or X-, Y+, or Y-) is di spl ayed. 

The reason for the fault condition should be investigated and corrected 
before machining is continued. Possible causes are:-

(a) Incorrect datum setting. 
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(b) 

(c) 

Incorrect positioning of workpiece. 

Programming error. 

UX/CNC 

If during Jog operations any axis reaches its travel 1 imit the appropriate 
Jog control is disabled and movement is enabled at slow feed rate only in 
the opposite direction, (i.e. + if the axis is at a negative travel limit 
and - if the axis is at a positive travel limit). 

If under fault conditions any axi s exceeds its travel 1 imit a 
operates and the system forces the selection of Manual Mode. 
appropri ate axi sand di rect i on are di spl ayed. 

mi c roswi tch 
The 

In this case select 'Jog Slow' and move the axis away from the limit using 
the appropri ate manual control s. (Axi s sel ect, Jog + or Jog -). 

The cause of a travel 1 imit condition shoul d always be ascertained and the 
fault corrected before machining is continued. 

-- ----- ----
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MACHINE CAPACITIES AND AXIS DIRECTIONS 

Table Size 

Axi s Capacities 

Spindle nose to table top: 

Rapid Traverse 

Feedrates 

Axi s Di rect i cns 

+ 

f 
1 

/ 

x - l385mm 

Y - 890mm 

x - l300mm 

Y - 815mm 

mi n imum zero 
maximum 250mm 

12 m/mi n 

o - lOm/min 

Pl an vi ew of 
Machine Table 

X+ 

Nov. '83 
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6 CODES 

600 - Positioning at Rapid Traverse 

601 - Linear Interpolation 
602 - Circular Interpolation - C.W. 

603 - Circular Interpolation - C.C.W. 

604 - Program Dwell 
605 - Circular Interpolation with Tangential Entry 
617 - Plane Selection X/V 
620 - Unconditional Jump 

621 - Conditional Jump 
622 - Sub Program Call Up 
623 - Conditional Sub Program Call Up 
625 - Limitation of the Field of Operation - Minimum Values 
626 - Limitation of the Field of Operation - Maximum Values 

627 - Cancellation of 625 & 626 
640 - C~ncel)ool Radius Compensation 
641 - Radius Compensation - Cutter to Left 
642 - Radius Compensation - Cutter to Right 
674 - Automatic Traverse to Reference Point 

UX/CNC 

678 - Beginning of Main Program, Name End of Main Program (M2, M30) 
690 - Absolute Input 
691 - Incremental Input 

692 - Setting Position Stores 
698 - Beginning of Sub Program 
699 - End of Sub Program 
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*A 
*B 
*C 

o 
F 

G 

H 

L 

M 

N 

S 

*T 
X 

. y 

Z 

Note: 

UX/CNC 

COMPLETE FORMAT 

INCH MET. DESCRIPTION 

Jump Address 3 

2 

2 

3 
2 

2 

Repetition Factor (G22, G23) 

Sub Program No. 

3.4 

3.1 
2 

2 

3.4 

2 

3 

4 

2 

3.3 

3.3 
3.3 

4.3 

4 

2 

2 

4.3 

2 

3 

4 

2 

4.2 
4.2 . 
4.2 

* Al to A999 
BO to B99 
Cl to C90 & C96 - C99 
Tl to T24 

Not used 
Feedrate 
G 'Function 
Dwell in 0.1 Steps (G04) 

Not used 
Miscellaneous Function 
Block No. 
Not used 
Tool & Comp No. 

Axis Positioning 
.. Axis Pos it i oni ng 

Radius 

Whilst all the above functions are available on 
the standard control system, the functions listed 
below are not requi red:-

o (Incremental Peck Feed) 

L (Total cutting depth) 

S (Spindle speeds) 

Z (Axis positioning) 
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M CODES 

MOO - Program Stop 

M02 - End of Program 

M08 - Lower head 
M09 -
Mll -
M12 -
M13 -
MI4 -
MI5 -
MI6 -
M20 -
M2I -
M30 -

Note: 

Page 4 

Raise head 
Turret stop position 1. 

Turret stop position 2. 

Turret stop position 3. 
Turret stop position 4. 
Turret stop position 5. 

Turret stop position 6. 
Start drill cycle - drill head no. l. 

Start drill cycle - drill head no. 2. 
End of Program (used with Jump Address A) 

Codes Mll - MI6 are used with the CNC Turret stop option. 

Codes M20 - M2I are used with the drill head option. 

A further six M codes are optionally available, for use with 
the customer's own equipment, (e.g. to switch clamps on and 
off, etc.). With the appropriate code programmed an 110Vac 
supply is switched on at a socket mounted on the cabinet. 

M22 socket 1 
M23 socket 2 
M24 socket 3 
M25 socket 4 
M26 socket 5 
M27 socket 6 
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ROUTINE SERVICING 

List of Contents 

INTRODUCTION .. .. .. 
DAllY MAINTENANCE •• .. .. .. 
WEEKLY MAINTENANCE. .. .. 
MONTHLY MAINTENANCE . . .. 
HALF YEARLY ·MAINTENANCE .. .. .. .. 
YEARLY MAINTENANCE. .. .. .. 
INSTRUCTIONS FOR FLOATING HEAD SYSTEM .. 
LUBRICATION SCHEDULE .. . . .. .. .. 

Nov. '83 

UX/CNC 

Page 

· . .. •• 1 

.. • • .. .. 2 

.. .. .. • • 2 

· . .. .. . . 2 

.. .. .. . . 2 

.. .. .. .. .. 3 

.. .. .. .. 3 

.. •• .. www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



o 
o 
n 
c 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
01 
I 

o 

UX/CNC 

SECTION 5 

ROUTINE SERVICING 

I NTROOUCTI ON 

The maintenance procedures outlined in this manual are intended as a guide 
to the amount of maintenance required to keep the machine in good working 
order. The periods stated assume single 8-hour shift working, and should 
be reduced accordingly if the machine is being used on a 2 or 3-shift 
system. All maintenance carried out should be recorded as this enables 
future needs to be anticipated and maintenance practises to be modified 
with experience on a particular machine. 

Most of the daily checks may be carried out by the machine operator, but 
all other maintenance shoul d be performed by appropriately skilled 
techni ci ans. 

. When .. carryingout maJ.nt.enance prrepgil's., j:he.f()ll<Mi!JgppiDts shQ.uld be 
observed :-

(1) All exposed pipe or hose ends should be blanked off to prevent dirt 
entering the system. 

(2) When checking for electrical faults ensure that all equipment leads 
and instrument probes are suitably insulated. 

(3) When carrying out major repairs or dismantling ensure that the 
machine is isolated from the electrical supply. If possible, 
remove the main fuses, so that the machine cannot be switched on 
inadvertently. 

(4) Always keep the doors of cabinets containing electrical equipment 
closed to prevent the ingress of chips and dirt. 

Sect.5 Nov. '83 Page 1 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



UX/CNC 

DAILY MAINTENANCE 

(1) 

(2) 

Thoroughly clean the machine using a suitable vacuum cleaner to 
remove all dust and chippings. Pay particular attention to the 
table area and the slideways and head. 

F-Head only 

Apply one shot of Shell Tellus 27 Oil to the head bearing 
lubrication point. 

WEEKLY MAINTENANCE 

(1) Apply two shots of Shell Tonna T68 to the headslide (two points, one 
either side of the headslide, two on the handwheel slide). 

(2) Check the level of oil in the airline lubricator. Top up if 
necessary with Shell Tellus 37. 

(3) Inspect the X and Y axis ball screw covers for damage. Replace if 
necessary • 

(4) Inspect the X and Y axi s sl ideway wipers and check that these are in 
good condition. Replace if worn, or not operating efficiently. 

.. -( 5)-Vacuum System only 

Check the pipework for 1 eaks or damage. 
Empty the intake and exhaust filter jars and check the filters. 
Replace if necessary. 
(The filters can be blown clean using compressed air - but care must 
be taken if this method is used.) 

(6) Floating.head only 

Check the level of oil in the hydraulic system reservoir. Top up as 
necessary with Shell Tellus 37 Oil. 

MONTHLY MAINTENANCE 

(1) Clean the external surfaces of electric motors and frequency 
change r. 

HALF YEARLY MAINTENANCE 

(1) 

( 2) 

Page 2 

Check the X and Y axis ball nut fixings for security. 

Check the routerhead fixing bolts for security. 
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UX/CNC 

Cl ea" the contacts of the motor and frequency changer contactors on 
the electrical panels. Do not file the contacts - this only 
accel erates wear. 

WARNING: Ensure that the machine is i sol ated from the el ectrical 
supply. Do not allow dust and chippings to enter the electrical 
enc1 osures. 

Che'ck the operation of the axis travel limit switches. (Refer to 
Section 6 - Fault Finding for electrical details.) 

Check the frequency changer brush gear and sl i p rings. 

Check the head brake pad for wear. 

Check the axis drive motor belt tension (X and Y axes), The maximum 
deflection allowed at the centre of the belt (thumb pressure only) 
is Smm. If a greater defiection ;s obtained, the belts may be 
tensioned by loosening the four bolts in the slotted holes on the 
motor mounting plate and sliding the plate and motor to obtain the· 
correct tension. Tighten the bolts securely after adjustment has 
been carried out. 

YEARLY MAINTENANCE 

(1) Dismantle the X and Y axis ballscrew end bearings and ballnuts. 
Clean and re-pack with Shell Alvania R3. 

(2) Floating head only 

(3) 

. (4) 

Drain the hydraulic power pack reservoir and refill with Shell 
Tellus 37 Oil. Change the powerpack filter element. 

.Check the frequency changer brushes and repl ace if necessary. 

Vacuum p~ only 

Check the vacuum pump vanes for wear. (Refer to the manufacturer's 
literature provided.) 

GENERAL INSTRUCTIONS FOR HEPWORTH FLOATING HEAD SYSTEM 

The power pack is situated unde.r the machine top cover. The unit 
comprises a pump, motor, filters, tank (reservoir); check valve assembly 
and oil level sight glass. 

For transportation the system is drained of hydrauliC oil and the oil is 
supplied in a separate cannister. Therefore before commissioning, the 
system must be filled and primed. .. 
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UX/CNC 

NOTE: SYSTEM WORKING PRESSURE 350 psi. 

THE OIL USED IN THIS SYSTEM IS TO SPEC: HLP68 AND A REPUTABLE MAKE 
OF THIS GRADE OR EQUIVALENT MUST ALWAYS BE USED - NOTE WHEN TOPPING 
UP SYSTEM OR REFILLING ALWAYS USE NEW OIL, NEVER RETURN USED OR 
RECYCLED FLUID TO THE SYSTEM. 

To prime the system proceed as follows: 

Fill the system to the level on the sight glass then start the pump, first 
checking that the pump motor runs in the correct direction. Leave the pump 
running for several minutes to warm up the system. Operate the head up and 
down stroke several times, which under most circumstances will dispell any 
air from the system. 

~ TOP COVER 

Im~--:t-~HEADuSl;IDE 

~~~~l:tH---- CHECK VALVES 

PUMP MOTOR 

,~'inJ. ((If II !! FILLER BREATHER 

UI {! / RESERVOIR II1 fI 

~!! '. /1/ I I PUMP BODY 

~~ !Ill // , PRESSURE GUAGE 
, 

FLUID LEVEL SIGHT 

f MAIN BODY .' 
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UX/CNC 

IF AIR IS SUSPECTED IN THE SYSTEM IT WILL BE NECESSARY TO BLEED THE UNIT~ 

To bleed the system proceed as follows: 

Move the head to the bottom of the stroke and remove the top plug from the 
'cylinder. Raise the head to the top of the stroke, thus expelling a small 
amount of fluid. Keep the head at the top of the stroke and replace the 
top plug before removing the bottom plug. Lower the head to the bottom of 
the stroke, expelling fluid from the lower hole, then refit the bottom 
plug. 

The system shoul d now be primed and ready to run. 

BLEEDPl;UGS 

=-='::1'" -- _J, 

~~i I' 

Refer to Section 6 - Fault Finding for further instructions. 

,. 
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ITEM 

*F-head 
router beari ngs 

*Fl oat i ng head 
hydrau1 i c 
system reservoi r 

Heads1ide 

Airline 
lubricator 

Ballscrew end 
beari ngs and 
ball nuts 

*Vacuum pump 
Motor beari ngs 

Frequency 
changer 
bearings 

*LC - head 

X and Y axi s 
Ball bushings 

Turret stop 
beari ngs 

Axi s dri ve 
motor beari ngs 

LUBRICANT 

Shell Tellus 27 

Shell Tellus 37 

Shell Tonna T6B 

Shell Tellus 37 

Shell A1 vania R3 

LUBRICATION SCHEDULE 

APPLICATION METHOD 

Oil gun - one shot 

Check level and top up. 

Change oil and filter. 

Oil gun. 

Check 1 eve1 and top up. 

Clean and repack. 

Beari ngs seal ed for life. DO NOT DISMANTLE. 

K1 uber NBU15 

Shell A1vania 3 

Lifetime filling. 

Lifetime filling. 

Lifetime filling. 

Bearings sealed for life. DO NOT DISMANTLE. 

* Where applicable - optional. 

FREQUENCY 

Daily 

Weekly 

Yearly 

Weekly 

Weekly 

Yearly 

Clean and 
repack only 
if di smaht1 ed. 

c: 
>< 
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ROUTER .LUa.R-W-A-r-t(lN .. ~ 
POI NTS ( F- Head only) 

-
~ -

AIRLINE 
LUBRICATOR 

• 

HEADSLIDE LUBRICATION POINTS 
(One either side - two on top of 

h:andwheel 51 ide 1 

." 

LSCREW END 
BEARING (2 on 
each axis) 

(One on each axis) 

MACHINE LUBRICATION POINTS 

~ "-
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llllRfCAHT EQUIVAlENTS 

MOBll B.P. CASTROL 
i 

ESSO GULF SHaL TOTN.. 

. 
Mobll plex 45 Energrease FGOD-EP Impervl. MMO !Esso 11 uld grease Trod< roller gre.se Alvonla R2 Roll s N-O 

Mobll plex 48 Energreose lS3 Spheero I AP3 !Beacon 3 Gul f cr""n Q9.se No 3 AI",nl. R3 Mult Is specl.1 3 

V.ctra 011 Maccurat 68 M.gn. 8068 ;Febl s K68 S IIdeway 68 Tonna T68 Oroser. VG68 
No 2 

OTE 24 Energol HLP 32 Hys pin AWS32 :Nuto H32 H.rmony 32AW Tellus 37 . Axoll. VG32 

OTE BB En~rgo I CS220 Alph. SPI50 : Spart.n EPI50 Harmony 220E MacOlla RI 50 Azo Ila VG220 
, . 

OTE Heavy Energo I· HLP68 Hyspl n AWS68 iNuto H68 Harmony 68 Tellus 68 Azolla VG68 
medl un 

OTE Light Energo I HLP32 Hyspln VG32 :Nuto H32 Harmony 32 Tellus 37 Azolla VG32 

Mobll .rma 522 Energol protective 10 Storage 011 10 jRustban 335 011 co.t TO Ensls 011 L HDl BI CW 

Mobll A 1010 525 Energo I HLP 22 R.O. oil 32 :Nuto H15 Harmony 32AW Tellus RIO Azo lIa VG22 

Mobll gre.se Energrease L21M Spheerol LMM iBa.con Q2 (Mo Iy) Gulflex Moly Alanla grease Mult Is MS2 
Specl al 2+MOS2 

OTE 13 Energo I HLP 22 Hyspl n AWH32 Hyr.sll Mult I Tellus T37 Equlvls VG22 

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

NOTE: The grades listed above ;may not be direct 'Eq ulvalents'. 
If In doubt, consult yoU- Itbrlcant supplier for .dvlce. 

J, lJl'83 
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SECTION 6 

FAULT FINDING 
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Vacuum pump motor fails to start .. .. .. 
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UX/CNC 

SECTION SIX 

FAULT FINDING 

INTRODUCTION 

The procedures outlined in this section are intended as a guide to the 
location of possible machine faults. . 

, 
All fault finding procedures should be carried out by appropriately skilled 
engineers, having due regard for personal safety. The machine must be 
electrically isolated before any item is disconnected. 

Where tests are to be performed on live equipment, all test probes, 
instrument leads etc., must be suitably insulated. 

Note that the machine and control system electronic circuitry can be 
damaged by incorrectly applied high voltages and currents. Suitable 
instruments for use with the machine are an oscilloscope or multimeter 
- NEVER use a battery and buzzer (or bell) or a 'Megger' for checking cable 
continuity. 

.. 
Sect.6 Nov. '83 Page 1 
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UX/CNC 

START FAILIRE CHECK SEQUENCES 

The following sequences should be used in conjunction with the electrical 
circuit diagrams at the end of this section. 

MACHINE FAILS TO START 

Machine fails Is main isolator No Close main isolator. 
to start closed? f--

Yes 

Is CNC 'Off' lamp No If CNC 'On' 1 amp on 
on? go to next step. f--

Check correct oper-
Yes ation of RLI contact. 

Check 24V dc powe r 
supply. 
Check fuses 19RJ, 
16RJ, 17FU, IFU, 2FU, 
3FU and replace if 
necessary • 

- ----

Is CNC On lamp on No If contactor kl ener-
when CNC On button gised (CNC On button -
pressed? held depressed) check 

for correct operation 
of kl 'hold in' con-

Yes tact, relay RLI and 
CNC ready relay. 
Check fuse 18RJ. If 
contactor kl not ener-
gi sed check llOV ac 
powe r supply. If 
supply present repl ace 
kl. If supply absent, 
check fuse 20RJ and 
repl ace if necessary. 
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Sect.6 

I 

Is Axi s Drive Off 
1 amp on? 

Yes 

UX/CNC 

No I IfAxi s Drive On 1 amp 
---1on go to next step. I­

Check correct operation 
of rel ay RL3. 

Is Axis Drive On 
lamp on, when Axis 
Drive On pressed? 

No I If contactors k2 and 
f-----j" k 2A energi sed (Axi s I­

Drive On button held 
depressed) check for 
correct operation of 

Yes 

InnessageAXlS ??? 
present check for 
correct operation 
of RL3 and K2A 
(Drive On) 
contacts, otherwi se 
check axi s drive 
unit power supply 
fuses 1 OFU, llFU, 
12FU and 13FU, 
14FU, 15FU. If 
fuses and K2 
contacts are o.k. 
investigate 
possible servo 
fault. 

I 

Nov. '83 

k2, and k2A 'hold in' 
contacts, relay RL3 and 
Axi s D ri ve ready 
contact. If contactors 
k2 and k2A not 
energi sed, check fo r 
correct operation of kl 
interlock contact, and 
relay RL2 (no servo 
error present - message 
indicates if servo 
error condition 
exi sts). Check that 
Emergency Stop button 
has been reset. 

T 
END OF-SEQUENCE J 
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ROUTER HEAD FAILS TO START 
(F-head only) 

Router head Is speed selector 
fail s to set to 'O'? 
start. 

Yes 

Is spindle lock/ 
brake di sengaged? 

Yes 

Is lock 1 imit 
switch contact 
LSOl closed? 

Yes 

Is Erne rgency Stop 
~ ~ ~ button reset? --

Yes 

I s frequency 
change rove rl oad 

- contact O/Lel 
closed? 

Yes 

Page 4 Nov. '83 

No 

No 

No 

No 

No 

UX/CNC 

Select '0'. 
-

Disengage spindle 
lock /b rake. -

Repl ace faul ty 
switch. t-

! 

1 

Reset Erne rgen<;y Stop ! 

button.- ---- - ~ - ~~~ 

I 

Reset ove rl oad if 
tripped and inves- -l 
tigate reason for 
frequen<;y changer 
overload condition. 
If overload was not 
tripped, repl ace 
faul ty devi ce. 
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Sect.6 

I 

Is vacuum pump 
motor ove rl oad 
contact OIL e2 
closed? (Where 
vacuum pump 
suppl i ed.) 

Yes 

Is contactor Cl 
energi sed? (Head 
start button 
pressed. ) 

Yes 

Does Cl remain 
energi sed when 
START button 
released? 

. Yes -- - --

Is frequency 
changer runn; ng? 

Yes 

Nov. '83 

UX/CNC 

No Reset overload if 
tripped and inves- -
tigate reason for 
vacuum pump motor 
overload conditi on. 
If ove rl oad was not 
tripped, replace 
faul ty dev; ce. 

No If ll0V ac present 
across Cl, replace I--
faulty contactor. If 
supply absent, check 
fuse 21FU and replace 
if necessa ry • 

No Repl ace Cl (faul ty 
'hol din' contact). f--

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

No Check for 4l5V ac 
supply at frequency f--
changer motor 
termi nal s. If supply 
absent check correct 
operation of Cl 
contacts. Check , 

fuses 7FU, 8FU and 
9FU and repl ace if 
necessary • 
Check brush gear and 
51 ip rings and 
repl ace as necessary. 
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I 
If all contactors 
and speed 
sel ection swi tch 
are correctly 
ope rated consul t 
Wadk in L td. , 
before attempting 
to identify a 
router fault. As 
the router supply 
voltage and 
frequency are 
both variable, 
standa rd 50Hz 
instruments 
shoul d not be 
used to check the 
frequency changer 
output. 

UX/CNC 

---------;1 END OF SEQUENCE I--

Router Head Fails to Start 
(Le-Head only) 

Router head Is speed selector 
fail s to set to 'O'? 
start. 

Yes 

Is Emergency Stop 
button reset? 

. 
Yes 

Page 6 Nov. '83 

No Select '0'. 

! 

No Reset Emergency stop 
I 

button. -

Sec.t.6 

~ 
[i 
L. 

(' 
I 
( .~, 

r: 
[] 

o 
o 
[1 

B 
o 
o 
n 
o 
o 
fJ 

o 
o 
o 
[J 

o 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



o 
f1 

o 
o 
[I 

o 
D 

o 
E 
o 
D 

-0 

o 
o 
[] 

[1 

c: 

o 
u 
IJ 

Sect.6 

Is freq uency 
changer overload 
contact OIL elO 
closed? 

Yes 

Is vacuum pump 
motor ove rl oad 
contact OIL e2 
closed? (Where 
vacuum pump 
suppl ied.) 

Yes 

Have star/delta 
start-up 
contactors (C14, 
d3, C13, C12) 
oper a ted-- -- - --- - - - -- -

correctl y in 
sequence? 

Yes 

Is frequency 
changer running? 

Yes 

Nov. '83 

UX/CNC 

No Reset ove r load if 
tripped and f--
investigate reason 
for frequency changer 
ove rl oad condi t ion. 
If ove rl oad wa s not 
tripped, replace 
faul ty devi ce. 

No Reset ove rl oad if 
tripped and f--
investigate reason 
for vacuum pump motor 
overload condition. 
If overload was not 
tripped, repl ace 
fau] ty devi ce. 

No If llOV ac supply 
present across C14 -
when frequency 
changer start button 

-- - - pressed-,--check-and- - -----

rep] ace faulty 
contactor or timer 
d3. If supply 
absent, check fuse 
21FU and replace if 
necessary • 

I No Check for correct 
~ operation of C12, 

C13, C14 contacts. 
Check fuses 7FU, 8FU 
and 9FU and repl ace 
if necessary. 
Check brush bear and 
s1 i p rings and 
repl ace as necessary. 
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Are router motor No 
ove rl oad contacts 
OIL el and OIL e3 
closed? 

Yes 

Is air supply No 
pressure switch 
contact P6 
closed? 

Yes 

Is contact C13 No 
closed? 

Yes 

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

Is spindle No 
un locked and 
routerhead top 
cover securely in 
pl ace? 

Yes 

Are mi cro swi tch No 
contacts LSOl 
and LS02 closed? 

Yes 

Page 8 Nov. '83 

UX/CNC 

Reset overload(s) if 
tripped and inves- I--
tigate reason for 
router ove rl oad 
condition. If 
ove r load ( s) not 
tripped repl ace 
faul ty devi ce. 

If air supply o.k. 
repl ace P6, otherwi se I--
check fault in air 
supply system. 

Replace C13. 
-

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

Unlock spindle and/or 
repl ace routerhead -
top cove r. 

Repl ace faul ty 
devi ce. -
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Sect.6 

[! 

I 
Is contactor Cl 
energi sed when 
Router Start 
button pressed? 

Yes 

Does Cl remain 
energi sed when 
Router Sta rt 
button rel eased? 

Yes 

If all contactors 
and speed 
sel ect i on swi tch 
are correctly 
operated consul t 
Wadki n Ltd., 
before attempting 
.1~i<le-"j:_if.}'~ ___ _ 
router faul t. As 
the router supply 
voltage and 
frequency are 
both variable 
standa rd 50Hz 
instruments 
shoul d not be 
used to check the 
frequency changer 
output. 

Nov. '83 

No I If llOVac supply 
---iprsent across Cl 

repl ace faulty 
contactor. 

UX/CNC 

f--

No IRepl ace Cl (faulty 
---I' hol din' contact). I-

J 
END OF SEQUENCE 
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Vacuum pump Is vaccuum pump No 
motor fail s motor ove rl oad 
to start. contact OIL e2 

closed? 

Yes 

Is contactor C2 No 
energi sed? 
(Vacuum On button 
pressed. ) 

Yes 

Does C2 rema i n No 
energi sed when 
Vacuum On button 
rel eased? 

Yes 

-- -Is41SVac-sapply- -- - --- No 
available at pump 
motor termi nal s? 

Yes 

Isolate the 
machine and 
di sconnect the 
vacuum pump 
motor. Check the 
motor wi ndi ng. 

I 

Page 10 Nov.'83 
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Reset ove rl oad if 
tripped and inves- t--
tigate reason for 
vacuum pump motor 
ove rl oad condi ti on. 
If overload was not 
tripped repl ace 

! 

faul ty devi ce. 
! 

i 

I If 110V ac supply 
1 present across C2 n repl ace faul ty con-

tactor. If supply 
absent investigate 
reason for supply , 

fail ure. 

Repl ace C2 (faul ty 
'Hold In' contact). t--

If-C2-contacts-op-en; ... 
repl ace C2. Check I--
fuses 4FU, SFU, 6FU 
and repl a ce if 
necessary • If C2 and 
fuses are o.k. inves-
tigate reason for 
supply fail ure. 

I 
I END OF SEQUENCE 
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VACUUM CLAMP FAILURE 

If the vacuum pump runs but the cl amps do not operate check the foll owi ng: 

Vacuum 
cl amps do 
not operate. 

Sect.6 

Has Clamp On/Off 
1---Ilbutton been 

ope rated (1 eft 
or right as 
requi red? 

Yes 

Di sconnect the 
vacuum pi pes at 
the rear of the 
base. I s there 
suction at the 
vacuum pump 
output? 

Yes 

Check for obstruc­
tions in pipework 
to tabl e. Check 
for leakage at 
joi nts. Check 
efficiency of 
seal s to tabl e 
and fixtures. 

I 

No Ipress Clamp On/Off 
1---"". button. (Integral 

lamp On.) 
I--

No IIf weak suction 
~----lpresent, check for I-­

leaks. Clean air 
filt ers; adju st 
relief valve. Check 
for obstruct ions in 
pi pewo rk. Check pipes 
for damage. 
If no suction present, 
check that va cu um 
solenoid valve is de­
energi sed. If 110Vac 
present acros s valve, 
check that Cl amp 'On' 
contact opens when 

"' ·'-'OnJ-button-depressed., 
If supply absent check 
val ve for correct 
operation, repair or 
repl ace as necessary. 

"1 I END OF SEQUENCE 
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Vacuum does UHas Clamp On/Off 
not release. button been 

pressed? 

Yes 

Is compressed air 
supply present at 
vacuum solenoid 
va1 ves? 

Yes 

I s contactor C5 
energi sed? 

Yes 

UX/CNC 

No !press Clamp On/off 
~----I.button. (Integral 

1 amp ext i ngu i shed.) 
I--

No ICheck main air supply. 
1-----i.Check pipework for f--

No 

damage. 

If ll0Vac present 
lacross C5 - rep1 ace 
faulty contactor. 
If supply absent 
check correct ope r­
ation of pressure 
switch P6 (where 
fitted). Check that 
there is not an 

I--

. .... .. . ... .... .. .... .. ... Emergency· S t o·p· . .. . . ..... 

Page 12 

Is C5 contact 
closed? 

Yes 

condit ion (fa i1 
safe - clamps stay 
ON in E-stop con­
dition). 
Check overloads el 
(F-head) or el, e3 
and elO (LC head), 
and reset if tripped. 

No !Rep1ace faulty 
/-----1. contactor. I--
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UX/CNC 

c 
[] I 

Is 830 or 831 No Check for correct 
(pushbutton) operation of clamp ~ 

[1 
J 

contact closed? on/off.pushbutton. 
Repl ace faul ty 
devi ce. 

Yes 

0 
0 Is nOVac supply No Investigate reason 

present at for supply failure •. .1--
solenoid? 

0 
Yes 

G Check vacuum 
sol enoid val ve 

0 for correct 
ope rati on. 
Repai r or re-

0 
pl ace as 
necessary. 

-u - --- ---- ----

I 
0 I END OF SEQUENCE I 

0 
[ j 

[] 

[] 

0 
Sect.6 Nov. '83 Page 13 
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INSTRUCTIONS FOR FlOATING HEAD UNIT 

FAULT CAUSE 

EXCESSIVE PUMP WRONG DIRECTION OF 
NOISE. PUMP ROTATION , 

LOW OIL LEVEL 

RESTRICTED STRAINER 

RESERVOIR BREATHER 
BLOCKED 

SYSTEM EXCESSIVELY PUMP OPERATED AT 
HOT HIGHER PRESSURE 

THAN REQUIRED. 

EXCESSIVE PUMP 
SLIPPAGE. 
(INABILITY TO 

-- - - - - --- .MAI NTAI N~R ESSUR E) . . ___ 

SLUGGISH OPERATION EXTERNAL EQUIPMENT 
NOT ADJUSTED PROPERLY 

DIRT PARTICLES IN 
OIL 

ELECTRIC MOTOR LOW VOLTAGE OR ONE 
OVERLOAD PHASE F AU L TV 

MOTOR WIRED FOR 
WRONG VOLTAGE 

Page 14 Nov. '83 

UX/CNC 

REMEDY 

OBSERVE ARROW ON PUMP 
MOTOR CASE -
DIRECTION OF ROTATION 
MUST CORRESPOND. 

FILL TANK TO LEVEL ON 
SIGHT. 

CLEAN STRAI NER. 

CLEAN BREATHER. 

SET TO 350 PSI. 

REPLACE PUMP. 

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

NB* WHEN STARTING 
FROM COLD OPERATION 
WILL BE SLUGGISH. 
RUN PUMP FOR 20 MINS 
TO WARM UP. 

FLUSH OUT AND REPLACE 
FLUID. 

QUALIFIED ELECTRICIAN 
TO CHECK. 

CHECK FOR CORRECT 
CONNECTION. 

Sect.6 
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UX/CNC 

MACHINE FAULT MESSAGES 

The control system gives two types of fault message. One appears in clear 
text and describes machine or operator errors. The second type of fault 
message comprises an error· number relating to a programming error. Full 
.detail s of the fault messages are given in the Control System Manual. The 
messages and causes are listed below for operator convenience. 

Messages fn Clear Text 

ERROR M-ADDR 

PARITY 

ERR+X+Y+Z 

SERVO XYZ 

TRANSMIT 

RECEIPT 

BREAICCY 

FEED HOLD 

ERR SBLOC 

TRAVEL 

Sect.6 

N-address is incorrect, for instance N-address is lower 
than the lowest block to be output. 

Parity error in the part program store, or operati.ng error 
during reading in. 

Limit switch or limit of field of operation has been 
reached in the di spl ayed axi 5 and di rect ion. 

Servo error in the di spl ayed axes. 

Transfer error from the sequencer to the axis card 
(hardware fault). 

Transfer error from the axis card to the sequencer 
(hardware fault). 

I t . 1 'T fAll ,. . . th f t np_u _slgna___rans _er .OW_ls.mlSslng, ._ . ereor.esop_ 
at the end of the block. 

Input signal 'Axis Allow' is miSSing, therefore immediate 
stop. 

Porgrammed S-or M-output is al ready being used (M or 
S-functions are programmed in two consecutive blocks and 
the output of the M or S-function programmed first has not 

. yet been compl eted). 

No traverse to reference pOint has been carried out after 
mains ON, when limit switch has been programmed or 

software limit switch or limitation of field of operation 
activated, with the actual position being outside the 
permitted ran~e or 

30 interpolation has been programmed on a 2!0 version or 
no traverse to reference point has been carried out after 
inch/metric switching or 

the maximum travel range has been exceeded. 
~ 
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ERR HEM 

AXIS??? 

FRJlMING 

UNO BLOCK 

NOT OK 

Error Codes 

ERROR 1 

ERROR 2 

ERROR 3 

ERROR 4 

ERROR 5 

ERROR 6 

. ERROR 7 

ERROR 8 

ERROR 9 

ERROR 10 

ERRIR 11 

ERROR 12 

Page 16 

UX/CNC 

Fault in part program store (e.g. battery fault). 

Interface signal 'Drive On' missing. 

Character' format incorrect (during reading in) or no 
device connected for formatted output. 

The entered character is not permitted with the control. 

Parameter number) 26, or incorrect editing of parameters. 

G5 has been programmed with radius. 

G4 has been programmed without an H-value (externally). 

Gl, G2, G3, G5, G61, G62, G63, G65, G81-85 have been 
programmed with axis address, but without F-value. 

G25, 26, 27, 74 or 92 has been programmed without axis 
address. 

A subprogram has been called up which is not in store. 

More than 5-fol d subprogram nesti ng has been programmed. 

After a. jump back from the subprogrami ntothemain 
program no M2, M30 has been found at the end of the main 
program. 

A G-code has been programmed which is not defined. 

Max. i nterpol ati on di stance is being exceeded, 'or 

G2, 3, 62 or 63 are being used in MDI without radius 
val ue, or 

not both interpolating axes have been moved before G5, 65 
or G2, 3, 62, 63 without radius value. 

A change in radius compensation (G40, 641, 642) has been 
programmed although the next movement is circular. 

While cutter radius compensation was active (641, G42) a 
new radius compensation was called up during a circular 
movement. 

640 'Cancelling Cutter Radius Compensation' has been 
programmed although the next movement is circular. 

Nov. '83 Sect.6 
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ERROR 13 

ERROR 14 

ERROR 15 

ERROR 16 

ERROR 17 

ERROR 18 

ERROR 21 

ERROR 22 

ERROR 23 

ERROR 24 

ERROR 25 

ERROR 26 

ERROR 27 

ERROR 28 

ERROR 29 

ERROR 30 

Sect .6 

UX/CNC 

Tool number 'TO' or 1 arger than 24 (1 a rger than 16) has 
been programmed. 

'FO' has been programmed as feed rate value (F-word) 
(external. programmi ng). 

Subprogram call-up (G22, G23) has been programmed with A = 
o or without a number (external programmi ng). 

A jump instruction (G20, G21, M30) has been programmed 
with address '0' or without address. 

The first movement after switching planes (GI7, GI8,'GI9) 
is a circular one. 

A tool compensation (G41, G42, G43) has been called up 
without a tool number (T). 

With G41, G42 being active, one of the axes in the active 
plane (GI7, G18, G19) has been programmed together with 
G74 (automatic traverse to reference point). 

With G41, G42 bein9 active, a conditional subprogram 
call-up (G23) has been programmed. 

With G41, G42 being active, a change of plane has been 
programmed with 'G17', 'G18' or 'G19'. 

With-G41, G42 Dei ng -active, M2,M3b(encforprograiiij-Fias -
been programmed. 

With G41, G42 being active, a conditional jump (G21) has 
been programmed. 

The next block number is larger than 999 or negative or 
not stored in the memory. 

With G41, G42 being active, the control cannot find anY 
programmed axi s movements in order to ca1 cu1 ate the cutter 
path. 

Within a selected subprogram a jump has been programmed 
with G20, G21, which wou1 d result in endless repetition of 
this subprogram. 

There has been no 'M2' or 'M30' programmed at the end of 
the active main program, or the program memory is empty. 

The tool radius is too large for the programmed contour· 
angle, or incorrect programming of G40. 
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ERROR 31 

ERROR 40 

ERROR 41 

ERROR 42 

ERROR 43 

ERROR 45 

ERROR 46 

ERROR 47 

ERROR 50 

ERROR 51 

ERROR 61 

ERROR 62 

UX/CNC 

The programmed radius is too small. 

'641' or '642' has been entered in MDI mode. 

'62', '63', '662' or '663' has been entered in MD I mode 
without specifying the radius. 

In 'Teach In' mode an arc has been stored as the first 
movement (no tangent). 

A modification of the effective compensation R or L has 
been programmed (%60) with path compensation being active. 

The used parameter is '0', for instance division by O. 

The used parameter is negative, for instance square root 
from a negative number. 

A non-defined %-code has been programmed. 

M30 has been programmed without address word (ext. 
programmi ng) • 

Parametric function cannot be carried out with given data. 

Port number larger than 15 has been programmed. 
--- ---------------- ---- --- - - ----- ----- ----- ------ - --------

M-function 
defined as 
M-Fcns'). 

is to cancel another M-function (which is not 
a decoded (function) (error with 'Edit 

CHECKING TRAVEL LIMIT SWITCH OPERATION 

The ultimate overtravel 1 imits shoul d not normally operate during 
machining, but must be operative under fault conditions,. For this reason 
it is recommended that the axis travel limit switches are checked for 
correct operation every six months. 

Manually operate the X axis positive overtravel limit switch and check that 
the message 'ERR +X' is displayed. Press 'Control On' and repeat for each 
axis (two switches per axis). 

" Page 18 Nov. '83 Sect.6 
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Sect.6 

UX/CNC 

FUSE LIST 

NO. RATING TYPE 

1FU 50A HRC 
2FU 50A 11 

3FU 50A " 

4FU lOA SAKS3 11- inch 
5FU lOA " 
6FU lOA " 

7FU 35A SAKS5 Kl i ppon 
8FU 35A " 
9FU 35A " 

lOFU 20A SAKS5 Kl i ppon 
llFU 20A " 
12FU 20A " 

16FU lOA SAKS3 11- inch 
17FU lOA " 

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

18FU 5A SASK3 11- inch 
19FU 5A " 
20FU 5A " 

21FU 2A SAKS3 11- inch 

,. 
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......-.-. L::":":! ;---"\ ... --. .,,~ 
....--., 
~_~ .. _,J L~ ,,,.j [,-.J L, __ J c::::J 

Item Description 

1. Frame sl i de 
2. Intermediate slide 
3. Motor head slide 
4. Hose bracket 
5. Turret stop swivel pin , 

6. Turret stop bracket 
7. Turret stop 
8. Turret stop screw bracket 
9. Slide trapping strip 

10. Head cylinder adaptor piece 

11. Sli de lock i ng stri p 
12. Slide locking collar 
13. Lock i ng hand1 e 
14. Head cylinder support bracket 
15. Head cylinder 

16. Slide trapping strip 
17. Head raising nut 
18. Head raising nut bracket 
19. Head raising screw 
20. Hand1 e 

l __ ,J c:::J c:::::J en 

HEAD SLIDE 

,Key to 11 lustration 

Part ,No. Item 

UX lqOl 21. 
UX 10.02 22. 
UX 1(j03 23. 
UX 10:93 24. 
UX 1.018 25. 

, 

UX 1.020 26. 
UX 1.0:19 27. 
UX 1q87 28. 
UX 1011 29. 

30. 

UX 13:38 31. 
UX 13:37 32. 

33. 
UX 13$9 34. 

~~ ig6~ * 
UX 10'05 
UX lOp 

Nov. '83 

C._, .. J L_~J L_J l.J '---:J ~ 

Description 

Bearing retaining washer 
Head rise and fall handwhee1 
Handwhee1 shaft bearing 
Head raising worm shaft 
Bearing (4 off) 

Worms haft bracket L.H. 
Wormshaft bracket R.H. 
Pin 
Head ri se and fall block 
Oil He bush 

Locking collar 
Worm wheel 
12mm washer 
12mm stud 

Oiling points. 

.---' 
,,;I 

Part No 

UX 1112 
UX 1045 
UX 1040 
UX 1010 

UX 1088 
UX 1008 

UX 1007 

UX 1262 ' 
UX 1009 

c::-::J 
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Item 

l. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

11. 
12. 

.. -13.-· 
14. 
15. 

MAIN BASE 

Key to Illustration 

Descri pti on Part No. 

Main base UX 1000 
Tabl e base key UX 3171 
Coyer UX 1038 
Electrical box door UX 1350 
Hinge (Base) UX 1396 

Hi nge (Hood) UX 1395 
Guard clamp bracket UX 1051 
Top guard UX 1381 
Panel coyer UX 1042 
Electrical cabinet UX 3151/1 

Spacer (not shown - 8 off) UX 3195 
Top guard strap (not shown) UX 3278 
Gable-chai n ........ --(not shown )-
Cable chain bracket (not shown) UX 3167 
16mm jacking bolts and 
locknuts - 4 off (not shown) 

.. 
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[~ L.-"" .. ..; 

Item 

l. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

1l. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

l.._..' (;..-_~._J -:.~ .. __ .. j L ... _J 

Descdptjon 

Saddl e 
Linear bearing housing 
Bearing (Barden 20-20mm) 
Linear bearing retainer 
Linear bearing shaft 

Beari ng locknut 
Locknut washer (MB 5) 
Thru st cap I Y I 
Bearing (ARN B 2512) 
Grease retainer 

Motor mounting plate 
Bearing housing (O.E.) 
Ballscrew and nut 
Nut hous i ng 
Packing plate 

Table (wood) 
Table (casting) 

".-. 
\... - ' 

Grease reta i ner (2 off) 
Bearing SKF 6304 
Oustcap 

r-"I ..... _. _.-.J L-'J L_.~ c--::. l_ .. ,J 

TABLE & SMDLE ASSEMBLY 

K~ to l11ustratjon 

Part No. Item 

, 

UX 3160 2l. 
UX 3166 22. 

23. 
UX 3113 24. 
UX 3199 25. 

UX 31~1 26. 
27. 

UX 3123 28. 
29. 

UX 3120 30. 
! 

UX 3125 3l. 
UX 3105 32. 
UX 3104 33. 
UX 31~1 34. 
UX 3115 35. 

UX 3158 36. 
UX 3100 37. 
UX 3118 38. 

UX 3119 

Aug. '83 

L .... .J ....--. 
l... _J 

r----, 
l.. .J 

,--, .-. ---, 
~ _ .. _ . ..J 

Descdptjon Part No 

Locknut (SKF KM4) 
Locknut washer (MB 4) 
Pack i ng pl ate UX 3107 
Bearing housing (N.D.E.) UX 3106 
Limit switch mounting plate UX 3169 

Timing belt (KenYon 330 H100) 
Timing belt pull ey (2 off) UX 3148 
Taper lock bush 
Motor 
Taper lock bush 

Bell ows UX 3117 
70-90 Jubilee clip 
Belt gua rd UX 3163 
Be 1 t guard cover UX 3164 
Limit switch BNS 519 C4 R12 62-11 

Limit switch stop pl ate (Y axi s) UX 3170 
Rails UX 3173 
Cams 520 - UB25 

-
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Item 

l. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

1l. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

:;"'.~'--..<' r---"' ~ 
1..'-",.--..' 

.--
,--,~--.' ;.., ... _,. .. 1 C=:l C+J C....J L.--.J C.l:J 

Desc ri pt ion 

Base 
Dustcap 
Locknut 
Locknut washer 
Bearing 

Grease retainer 
Linear bearing shaft 
Bearing housing 
Ballscrew and nut 
Nut hou sing 

Pack i ng pl ate 
Bearing housing 
Grease retainer 

(KM4) 
(MB4) 
(SKF 6304) 

(2 off) 

Bearing (NANOELLA ARNB 2572) 
Locknut washer (MB5) 

Locknut 
Thrust cap 
Taper lock bush 
Belt pulley (2 off) 

(KENYON 330H100) Timi ng belt 

TAillE BASE 

~ey to Illustration 

, 

Part No. 

UX 3102/2 
UX 3119 

UX 3118 
UX 3108 
UX 3106 
UX 3103 
UX 3161 

UX 3115 
UX 3105 
UX 3120 

UX'3122 

Nov. '83 

Item 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 

3l. 
32. 
33. 

.--., 
l..-_ .. J L"-,.,,J eu,.) .--::J 

Desc ri pt ion 

Taper lock bush 
Motor mounting plate 

,----, ,-

Motor Bosch (444, 3, 20, 99) 
Jacki ng screw 
Jack i ng sc rew locknut 

Seati(l9 pl ate 
Cover 
Packi ng pl ate 
Bell ows 
70-90 Jubilee clip 

r-:-:-J ~ ___ J 

Part No 

UX 3124 

UX 3132 
UX 3133 

UX 3134 
UX 3130 
UX 3107 
UX 3116 

Belt guard UX 3126 
Belt guard cover UX 3127 
Limit switch BNS 519 C4 R12 62-11 

r---1 
.... '- ... .J 
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Item 

l. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

ll. 
12. 
13. 
14. 
15. 

ROUTER HEAD (MK.16) 

Key to Illustration 

Description 

Stator frame 
Top end shiel d 
Spring 
Top bearing sleeve 
'0' ring 

Beari ng 
Upper bearing grease retainer 
Locknut 
Cowl for router 
Cover for drawbolt 

Brake 1 i ni ng 
Brake shoe 
Brake plunger housing 
Brake spring 
Brake pl unger 

16.- . --- --- -- --Gover-plate-(blank-) 
17. Bottom bearing locknut 
18. Inner bearing spacer 
19. Bearing 
20. Bottom bearing housing 

21. Air deflector 
22. Spindle locking pin 
23. Bottom bearing cap 
24. Motor backpl ate 
25. Rotor spindle 

26. Drawbolt 
27. Stud for drawbolt cover 
28. Spring for spindle 
29. Steel ball 
30. Circlip 

Part No. 

LS 1499/A 
LS 1667 
LS 1098 
LS 1648 
K30-69-163 

K06-18-141 
LS 1631 
K05-19-162 
LS 1681 
LS 1671 

LS 1092 
LS 1033 
LS 1665 
LS 1094 
LS 1093 

~S1483 
LS 1460 
LS 1673 
K06-18-144 
LS 1668 

LS 1684 
LS 1031/A 
LS 1647 
UX 1384 
LS 1455/A 

LS 1466 
LS 1526 
LS 1038 
K30-05-501 
K30-09-189 
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Item 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 

............ 16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28 •. 
29. 
30. 

31. 
32. 

FREQUENCY HEAD 

Key to Illustration 

Description 

Stator frame 
Chuck nut assembly 
Bearing retaining plate 
Felt ri ng 
Bearing housing 

Bearing 
Spaci ng sl eeve 
Locknut 
Rotor shaft 
Felt ri ng 

Beari ng oil seal 
Beari ng 
Bearing spacing sleeve 

Part No. 

UR 401 
LS 6893 
UR 213 
LS 881 
UR 212 

K06-01-299 
UR 215 
LS 399 
LS 948 
LS 880 

LS 872 
K06-01-293 
UR 209 

Felt ring housing labyrinth 
Felt 

UR 118 
K30-21-101 

..Brake.drum ._ 
Beari ng locknut 
Baffl e 
Fan 
Cover 

Brake shoe 
Arm carrying locking pin 
Brake operating lever 
Knob 
Brake shoe pivot pin 

Top bearing housing 
Brake lining 
Spring 
Plunger 
Spring 

Retaining cap 
Head fastening plate 

.. .... ...UIL2.0.6 
UR 221 
UR 224 
UR 119 
UR 116 

UR 114 
UR 117A 
UR 219 
K05-21-464 
UR 218 

UR 121 
UR 232 
LS 863 
EQ 181 
LS 1038 

UR 220jA 
UX 1714 
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Sect.8 

Quantity 

2 
2 
1 
1 
1 

1 
4 
1 
1 
1 set 

1 

RECOMMENDED MECHANICAl SPARES 

Description 

X-axi s bellows 
Y-axis bellows 
X-axi s timi ng belt (Kenyon) 
Y-axis timing belt 
Ballscrew drive end bearing 
(Nadell a) 

Ball screw tail end beari ng (SKF) 
Linear bearings (Barden) 
Sol enoi d va1 ve 
61 ass fi1 ter ja r 
Pneumatic cylinder '0' rings 
and seals 

Vacuum pump service kit 
(Comprises 4 vanes 

1 ma i n body ga sket 
--- -- -- - --I-deflector-

2 bearings 
2 filters) 

UX/CNC 

Part No. 

UX 3116 
UX 3117 
330HI00 

* 
ARN B2572 

6304 
LO-20-MM 
M/1742/152 
AA401 

* 
K 350 

* Quote the machine number when ordering these items. 

Nov.'83 Page 1 
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UX/CNC 

RECOMMENDED ELECTRICAL SPARES 

Quantity Description Part No. 

6 35 Amp fuses 3615.0 
3 20 Amp fuses 3613.0 
2 2 Amp fuses 412.273 
6 Indicator 1 alT\ls CM 334 
1 Contactor K19 

1 8-pin relay llOV ac 103-104 
1 8-pin relay 24V dc 
1 set Frequency changer brushes * 
1 set Servo motor brushes * 

* Quote the macbj ne_oumb_er whe"-onLel'tngth_e~&ij;E!I11~_. 
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UX/CNC 

SECTION 9 

CUSTOMER OPTIONS 

The following lists the optional equipment supplied with the machine for 
which this manual is issued. 

CUSTOMER 

MACHINE NlJIBER 
-------------- - - -----

MAl NS SU PPL Y 

OPTIONAL EQUIPMENT SUPPLIED 

Sect.9 Nov.'83 Page 1 
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CUSTOMER SPECIFIC PARAMETERS 

Company: 

Machine: 

x 
, BAUD GA 

FMAN BAK 

RATIO DIV 

O.OlMM COM 

60HZ SEN 

LAG REF 

ACT. POS SO 

INCH FGO 

VCRT FMA 

MFO & GO LI+ 

T CODE OUT LI-

PRE 

DECODED OUTPUTS Return E.Block Decod. 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
--- -

Page 2 Nov.'83 
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Date: 

Rapid = 7.5V 
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I 

Sect.9 

D 
[ 
i 
( 

r , 
l 

o 
o 
I' 
! 

U 

8 
lJ 
o 

._-[1 

o 
o 
o 
o 
n 
o 
Ll 
U 

www.D
alt

on
sW

ad
kin

.co
m

www.DaltonsWadkin.com

www.DaltonsWadkin.com



o 
o 

C·~GAST MANUFACIURING CORPORATION 
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PARTS LIST and OPERATING 
and MAINTENANCE INSTRUCTIONS 

. FOR10671 2067, and 2567 
. 

OIL LESS 
VACUUM PUMPS 

and 
corJl PRESSORS 

.. 
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-, '----' -------' '----' l---J L---J' L-.J co .1.[ J c:--] .• C=J c:::J 

• 

• 

• 

• 

REF. 
NO. 

Body 

r:. 

DESCRIPTION 

2 I Rotor AlSombly 

3 

• 
• 
6 

7 

• 
9 

10 

11 

Vane 

Body G.sket 

Foot Bracket 

Deflector 

Ba" Bearing (DrIve & Quad) 

En(rCap:Orlv.---·-------·----~· ----.-----.---

Fan Couplln~ A ... mbly 

Fan Guard 

End Plate Dead 
-. __ ._-'---- --- ---.----------_._---------

12 Ballovllle SprIngs 

13 
..... - --------------------1'---.- -----.. -----

Washer 

,. Snap Ring 

15 F.n 
. ' _.----. -_. __ .---------_._-----. .:--_ .. -.. __ .. __ . -' '-'-,-

16 I Fan Guard 

17 Intake Filter A,lembly ,. Cover 

I Ga$kat .....t:c:... •.. . ___ •• ______ _ 19 ____ _ 
. " .. _-- ---_. -------.- . 

PART 
QNTY, 

• 

2 

2 

2 

2 

'.~. 

1061·-Vl03 1067-Pl02 2067-Vl03 

AH345 AH345 iAH191 

AH42B AH428 ~!AI-I192 

AH43Q AH430 iAH195 

0330 0330 ',0330 

AH20B AH208 :A1-I20B 

AH193 AI-I193 ~H193 

.. -- --------1------·-- --- -1-'-'--' --------
ACB94 AC894 AC894 

AB339A A6339A A8339A 
, 

AH198 AH198 ~H'98 

AH194 AH194 .0.1;194 

AH205 AH205 AH205 

AB337 AB337 ~B337 

A0330 AU338 ~8338 

AB335 AB335 .048335 

AC326B AC326B A'C326B 
.. --.. - .-_.-._----.-.- .. :-- ...... 

AC102B AC1028 

AA800C AA906F 

AV80, 

AA405 __ ~f'~.~ ....... _ .. 

c=.:J 

2067·P102 

AH191 

AH192 

AH195 

0330 

AH20B 

AH193 

ACB94 

A8339A 

AH198 

AH194 

AH205 

AB337 

AB3J8 

A0335 

AC326B 

AC102B 

20 J., 2 AA401 AA401 
, -.. -- ------ -1--------------

21 Fllte, Allambfy AC433-1 AC4J5" 

• 22 Cartridge . I 2 I AC393 
.-- .. -._ .• _-"-_I~ '::..-~ __ -:--___ .... ___ ...:.:.. __ . __ .• ___ ........... _ _ ____ . __ ... _____ . ____ . ___ .' 

AC393 AC39J 
_.-'--

• 23 Filter-Felt<- . .. ~. , D344B 0344B 
... -.... _-_._ .. ,-_.- ._-_ .. --_._.---_ .• ,,- -----------" -~--.---,----.. -.---------- .. 

24 I Muffler AA8000 A.J900F ______ , __ ._._ . __ ._--------_._ .. _--------1 __ . _____ ·1 ____ ·_· _______ -___ ... ... _'"_ .. _------·1.·-----,. _. ___ . ___ _ 
25 Cover Ave03 AV903 --- ------ ._-----_._--- ------------
25 Muffler Assembly AC434·1 AC~36-1 

To rebuild. order service kit: KJS6 K356 K350 K357 

Denotos part, In sorvlce kit. 
Wllen corresponding or ordQrlng sj:mro PllrI" plea so glvo completa model and SDrill1 numbers. 

t=J ,----J c::::J c:J r -1 r-] 

2567-V103 2667·Pl02 

AH355 AH355 

AH192 AH192 

AH195 A 1-1 195 

0330 0330 

A 1-1208 AH20B 

AI-I193 AI-I193 
----I 

AC894 AC[l94 

ABJ39A AB339A 

AH198 AUl9S 

AH194 Al-lt94 

AH205 AI-I205 

A8337 AB3J7 

ABJ3B AB338 

A8335 AB3;)5 

AC3268 AC326B 

AC1028 AC1028 

AA9000 AA905G 

AV901 

AA4QS 

AA40t 

AC435-1 

AC393 

03448 

AA9QOF 

AV9QJ 

AC436'1 

K350 K357 
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CAUTION: Running this pump in ~e wrong rotation will cause severe internal damage. Check totation arrow on pump. 
NEVER LUBRICATE THIS 'DRY "OIL-LESS" AIR PUMP. The carbon vanes and grease packed bearings require no oil .. 

This unit may be equipped with an automatic thennal protector. The unit may restart automatically. Disconnect power source 
before performing any maint~hance operations on the unit. 

!~ 

CONSTRUCTION: Your Ro!arY pump is a,·;>recision product. There is only .0015" top clearance and .0025" total end clear- . 
ance between the Totor and the body. (This' will vary on special models). The vanes take up their own wear. This unit is built 
of steel and cast iron and is qesigned to pump only clean air. With proper care and preventative maintenance-yoll.will r~ceive 
yea~ of trouble free service. 

INSTALLATION: LOCATION should be on a solid plate, preferably of metal, which in turn should be an·chored to a shelf, 
the floor, a foundation, or to. other machinery. To save time and inconvenience place the pump where easy access can be' both 
the oil reservoir (item #16) and exhaust muffler (item #43). '\ 

CONNECTiONS are standard pipe thread, and be sure to use lines the same size or lC!.rger if the distance is great. Avoid ext!"'d 
elbows. Give the line a unifonn slope away from unit and place a drain cock at the loW point. For ease of servicing use a union 
or hose with "clamps near the pump. A hose helps eliminate noise and vibration. If a vacuum/pressure supply tank is used, 
slope the line to it, provide a drain at the bottom and place a check valve between the tank and pump so the pump will nO* 
run backward when shut off. 

EXTRAS such as gauges and relief valves can be very useful. A gauge shows any loss in efficiency and helps test for leaks. \ 
WL~t: moderate vacuum/press.ure is required, a relief valve will unload the pump so that it will run cooler. 

CLEANING: If foreign particles are present in pump chamber, an experienced mechanic may remove the end plate opposite to 
the drive shaft end. This will ;permit the removal of the 4 sliding vanes for a thorough cleaning in a solvent* and also provide 
accessibility to any particles which must be removed. The original body gaskets are only .001 "~.OOS" truck therefore replace 
accordingly. If thicker gaskets;are used, the pump efficiency will be greatly reduced. 

FLUSHING: With the pump ~topped, remove the feIts from the intake and exhaust filtern and wash them in a solvent. When 
clean and dry, replace them. Flushing of the pump is accomplished by removing the filter assemblies and while pump is run~ 
nings. add several teaspoons df solvent. Recommended solvents are: Loctite Safety Solvent,lnhibisol Safety Solvent, and Dow 
Chemi.::a'l Chlorothane. Do not use Kerosene. After the solvent has passed thru the pump, replace the filter assembJies. Fre~ 
quent flushing. is recommended. , 
WARNING.: The motor may' be thermally protected and can automatically restart when the protector resets. Always dis­

-connect power source before servicing. 

INSPECTION: Regular inspeCtion may prevent expensive repairs. Do not be alarmed if pump temperature reaches 150°-200°F 
when running continuously. If pump shows evidence of ovemeating or excessive nOise, stop immediately for repairs. It is 
quickest and cheapest to remove pump from base and return it for guaranteed rebuilding. 

DANGER: To prevent explosive hazard Do NOT pump combustible liquids or vapors with these units. 

It-is usually-quickest -:.Iller-re'1st -eKpeh-sive-tu seni:rfhe-fl~lotor in for -~epair. Authorized service facilities are located at: 

Gast Manufarturing Co., Lld. 
Halifax Road, Cressex Estate 
High Wycorn be, Bucks HP 12 3SN 
England 
High Wycombe 23571 

BH"nr.·: .-Fiedler & As.;u.:. 
16"10 Gundry Ave. 
Paramount, CA 90723 
213j636·3206 

Gast Manufacturing Corp. 
2550 Meadowbrook Road 
Benton Harbor MI 49022 
616/~26-617l 

\' 

. ~ 
Wam~ee.Ltd. 
1'2! C'ity Vit'\'\: Drh'e 
Rexlfdle, Ontario. Canada M9W 5A9 
416/243-1900 

Gast ManufactUring Corp. 
505 Washington Ave. 
Carlstadt NJ 07072 
201/933-8484 

Wainbee, LTD. 
215 Bru nswiLk Blvd. 
Pointe CJaire, Montreal, 
Canada H9R 4R7 
514/697-8810 

( 
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