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YOUR SPECIAL ATTENTION PLEASE 

CONCERNING LUBRICATION 

l. Check .• the oil level 1n the tanks and oil pockets listed below: 

a) Oil Sump in the tray 

b) 'Cyclic' Oil pump tank mounted above the ma1n motor. 

c) Drip tray in top of main drive housing; the level is maintained by 
drip from its adjacent oil pipe. 

d) Reduction gearbox, and slippi~g clutch housing on the swarf 
conveyor 

Sump (a) and tank (b) are supply tanks for the "Cyclic" and "Continuous" oil 
supplies the oil levels must be maintained on the sight glasses. 

2. Check that the cyclic system is operating correctly by seeing that with each 
pulse (approx. every 10 mins) the gauge on the end brackets shows at least 30 
P.S.I. (2.10 kg/sq. cm.) and falls between pulses to not lower than 2 P.S.I. 
(0.14 kg/sq.cm.). 

3. Check the drip points and regulators through-out the machine regularly. 

4. Turn the "·Purolator" knob daily and apply gT.'ease gun to all nipples and use 
the oil can liberally. 

CONCERNING CONTROLS 

I. Whenever the machine·is stopped for adjustment, ensure, as a safety measure, 
the Front-Rear Selector Switch is set for the side at which the operator is 
working. 

2. Ensure the Feed Clutch is disengaged before starting the machine. When 
starting from cold, use the Jog button several times to allow the oil to 
circulate before running the machine. For normal starting press Start button 
(on Star-Delta equipment, allow control gear to change from "star" to "delta" 
i.e. machine running at full speed) before engaging the clutch. 

3. Should it be necessary to engage the clutch bef01:·e starting the motor, start 
the motor on the Jog button. 

4. Ensure that tools are clear of work before us1ng the fast motion lever. 

5. If a slipping clutch disengages, locate the cause of overload before re
engaging the clutch and restarting the machine. Additional plungers and· 
springs can be fitted to the slipping clutch to increase torque, and spares are 
included in the machine equipment kit for this purpose. They should only be 
applied in exeptional circumstances. 

o. Do not handwind the machine through the feed part of the cycle when 
threading attachments are in use, unless the diehead LS opened. 

7. Regularly check adjustment of all multiple plate clutches by hand. They 
should be neither so slack as to cause slip, nor so tight that excessive 
pressure is required to engage them. Clutches should just "bite" when engaged. 

WICKMAN 5/8"- 6 
Operator's Handbook 
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CONCERNING TOOL SLIDES 

1. Remember to release the slide stop before changing stroke or slide 
adjustments and to reset afterwards. 

2. After adjusting cross slides be means of the micrometer kn.ob, remember to 
clamp the locking screw. 

3. Gib strip adjustment needs great care. Strips should not be so tight as to 
bind, or allowed to become too slack. 

CONCERNING COOLANT 

1. Avoid whenever possible the use of soluble oils which cause rust. 

2. Keep- the coolant level as high as possible. 

3. Clean the tray of s~arf and sediment at regular intervals. 

4, Keep the strainer over the coolant intake. If a swarf conveyor is 1n use 
the additional strainer in place below the coolant discharge from the conveyor 
coolant overflow chute. 

WICKMAN 5/8"-6 
Operator's Handbook 
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INSTALLATION 

Continuous machined surfaces are provided on the underside of the machine tray 
so that the machine may be rolled into position. Fi~. 1, shows the oositionof 
bolts and of levelling screws and wedges used to level the ~achine accurately. 
Longitudinal and lateral levels can be checked by use of a precision level 
placed on facings. provided on the lips at both ends of the tray __ and on the top 
of the drum housing. 

When wedged, bolted and levelled, the machine base should be cemented to retain 
the wedges and prevent movement. 

The stock carriage stand should be placed roughly in position and the carr4age 
then connected to the machine. Initial alignment can be carried out by 
sighting through the tubes and spindles and then more accurately by using a 
level. Steel plates should be placed under the levelling screws in the stock 
carriage stand and the holding-down bolts should be cemented in. 

All protective grease should then be removed from both external and internal 
parts with paraffin or white spirit. 

Coolant strainers, work baskets, chutes and slide, upper and lower splash 
guards should then be placed in position. 

If a swarf conveyor is supplied, this can now be fitted. Fig. 2, shows the 
arrangement and position of all sheet steel parts. 

Key to Fig.l 
1. Allow 12ft 6in (3810 mm) for feeding bar 
2. Wedges 
3. Over bar feed covers 
4. Over splash guards 
5. Over splash guards 
6.· Cable entry 
7. Lifting bar holes· 
8. 4 .Jack screws 5/8 in. BSF 
9. 4 holes 3/4" 09mm) diameter for 5/8" (16mm) 

holding down bolts (to be supplied by customer) 
10. Weight of machine including motor: 

panel and guards 6389lb (2898 kg) 
stock carriage and stand 336lb (152 kg) 
coolant capacity 100-120 GAL (455-545 litres) 

11. Lifting bar (suggested dimensions) 
2 required (supplied by customer) 
2 collars each end 6 in. (152mm) diameter 

secured by set screws; or 2 pins 1/2 in. 
(13mm) diameter x 6 in. long, both pins at 
one end of bar to be drive fit and both at 
other end to be push fit. 

12. Level the machine with screws provided. It 
is recommended that plates (to be supplied by 
customer) be fitted under levelling screws. 
Use wedges where shown. Grout and bolt _in 
pos4t4on. Levelling surfaces are provided on 
top of tray shown thus*. Machine should rest 
on concrete of not less than 6 in.(l52mm) thickness 

13. 4 holes 3/4 in. (19mm) diameter for 5/R in.(l6mm) 
holding down bolts (to be supplied by customer) 

14. 4 jack screws 5/8 in. BSF. 
15. Swarf conveyor (optional extra) motor 0.25kW 
16. Stock carriage cover (optional) 

WICKMAN 5/ 8"-6 
Operator's Handbook 
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SWARF CONVEYOR 

The Swarf Conveyor (See Fig. 2) is fitted as an optional extr4, but conduit and 
wiring is normally fitted in the standard machine to simplify installation: 
The conveyor is of the screw type, driven by a 1/4 h.p. motor and reduction 
gearbox controlled by pushbuttons. 

A slipping clutch is provided, adjacent to the gearbox, to provide overload 
protection. Before resetting the clutch with the plunger provided, the cause 
of the overload should be found and removed. .The torque capacity of the 
slipping clutch can be adjusted by varying the number of spring plungers ln use 

TO HANDWIND THE CONVEYOR the motor must be switched off, then the hinged cover 
in front of the handwind crank can be lifted up and the dog clutch pulled '' 
back. The conveyor can now be hand wound by using the machine handcrank. To [ .i' 
returnto motorised operation the above procedure lS reversed. 

Ouickly detachable sheet steel chutes are fit·ted in the tray between the maJ.n 
housing to guide the swarf into the conveyor. A sheet steel channel is closely 
fitted into the conveyor trough and serves to prevent coolant washing swarf out 
of the conveyor before it is packed into the screw. The coolant overflows from r! 
the lip of the channel at a relatively high level and falls into a strainer IJ 
placed below it; ·This strainer removes small swarf carried in suspension in 
the coolant. A broad chute below the conveyor outlet collets swarf and allows r·i 
it to drain before removal, coolant flowing back to the machine tray through a ) j 
perforated barrier. 

Key to Fig.2 1. Handwind crank 
2. Dog clutch 
3. Reduction gearbox 
4. Motor 
5. 6 taps each side. 
6. Section "A-A" 7. Strainer basket· 
8. Coolant pump 
9. 3 taps each side 

10. Strainer box (coolant) 
11. Slipping clutch 
12. Reset plunger for ·slipping clutch 

ELECTRICAL EOUIPMENT 

Fig. 2 shows the position of the incoming conduit. The standard control 
panelincludes an isolator and main fuses. It is only necessary to connect the 
lineand earth. Direction of main motor rotation should be clockwise looking at 

the pulley, as indicated by the instruction plate on the belt guard. 

Careful attention should be given to see that all main and control fuses, 
overload heater.s and transformer primary and secondary (work li!!hting) tappings 
are correct for the customer's electrical supply. These details are checked 
before despatch by Wickman, but should be rechecked in case of any change in 
the customer's supply. Wiring diagram, spare parts and instruction sheets are 
included in the pocket inside the control panel door. The wiring diagram 
includes a list of fuses and overload heaters for the main and auxiliary motor. 

On star-delta, equipment operation of the timer should be checked for a time
lag of approximately 15 seconds and all starters should be checked for freedom 
of operation. 

On standard equipment the control circuit for all motor control and auxiliary 
circuits is at 11QV.50Hz (120V, 60Hz). Work lighting voltage is at llOV, SOV, 
or 25V, according to transformer tappings or to customer's. order. 

WICKMAN 5/8"-6 
Operator's Handbook 
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LUBRICATION 

Lubrication Diagrams Fig. 3, 3a-3b) gives full details of all points requiring 
attention. Special attention is drawn to the following when installing a new 
machine. 

1. When removing protective grease, pay particular attention to cleaning oil 
holes and drip and spray pipes. 
2. Fill the oil sump in the tray by pouring oil into the main drive housing. ~-i 
Check the level in the sump by means of the sight glass. Ensure oil baths , j 
below the main and upper camshaft wormwheels are full. Fill the drip tray 
above the mechanism operating the end-working slides. Use Wickman Oil Grade 4. 
3. Fill the "Cyclic" system tank, situated above the main. motor, with oil. 
Use Wickman Oil Grade 4. 
4. Apply the. oil gun to all nipples as shown on Fig. 3, Use Wickman Oil Grade 
7. See that stock carriage tubes are well greased. •'1 

Key to Fig.3 
1. Cyclic headers 
2. Continuous header 
3. Cyclic headers 
4. Cyclic pressure gauge 
5. Continuous 3 point sight block 
6. Pressure Gauge 
7. Continuous header 
8. Drip tray 
9. Cart;idge type oil filter 

10. Relief valve 
11. Self cleaning oil filter 
12. Cyclic header 
13. Relief valve 
14. Continuous pump 
15. Cyclic header 8 point 
16 •. Cyclic pump 6 pint capacity 
17. Continuous header 
18. Strainer 
19. Oil sump 4 gallons (18 litres) windows show 

high through attachment compartment in housing 
20. Lubrication diagram21. Cyclic headers 
22. Self cleaning oil filter turn daily 
23. Cartridge type oil filter 
24. Drilling drive 
25. Reaming attachment 
26. Drilling attachment 
27. Front upper cross slide 
28. Rear upper cross slide 
29. Chasing attachment 
30. Front cut-off slide 

WICKMAN 5/8"-6 
Operator's Handbook 
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31. Front slide base 
32. Front lower cross slide 
33. Rear lower cross slide 
34. Rear slide base 
35. Rear forming slide 
36. Oil level windows 
37. Cyclic pressure gauge 
38. Threading attachment and drive 
39. Pressure gauge 
40. Stroke setting blocks 
41. A. Grease nipples - twice weekly use heavy oil 

B. Grease nipples - twice monthly use heavy oil 
C. Grease nipples - twice weekly use mineral oil as D 
D. Mineral oil should have a viscosity of 400/500 

redwood at 70'F (Engler 15.5/20.5 at 20'C)42. See 
instruction plate on unit 
43. Swarf conveyor 
44. Cyclic lubrication pump 
45. Motor grease every six months 

Key to Fig.3a Sequence of Flow 

1. Lubricant is drawn from a 4 gallon (18 litre) 
reservoir AA through strainer AB and check valve 
AC by means of a fixed displacement gear pump AE 
at 45 gallons/hour (204 litres/hour) 

2. Pressure relief valve AD between pump and check 
valve returns lubricant to reservoir if action 
of pump is reversed, ie. if electrical connections 
to main drive or panel are incorrect 

3. A continuous flow of lubricant is pumped through 
scraper type filter AF to a four-way connector 

4. From one branch of this connector lubricant flows 
through a micronic filter AG to supply feed block AH 
and sight feed blocks AL and AM. The points served 
by these blocks taking priority 

5. From another branch of the four-way connector lubricant 
flows through pressure relief valve AN to supply 
remaining feed blocks AS and AR 

6. Pressure relief valve AW between pump and scraper 
filter supplies lubricant to point 29 
(Relief valves AN and AW are adjusted to give 30lb/in 
(2.lkg/cm ) reading at pressure gauge AP) 

7. Pressure switch AX stops machine on completion of 
one cycle if pressure falls below that set 
(Pressure switch range setting indicator is set 
to 15lb/in. -(l.OSkg/cm ) approximately 

8. Float switch AY stops the machine on completion of 
cycle if lubricant in reservoir falls below required level 

WICKMAN 5/8"-6 
Operator's Handbook 
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Key to Fig.3b Settin~ Procedure 

1. Set cam dial on gear pump AC to number 5 positon 
and screw down stem of by-pass valve AF to close 
valve. Ensure that Reservosir AA is full of lubricant 

2. Set timer on main control panel to 15 minutes 
3. Fill bellows of ptessure switch AR with lubr.icant 

ensuring that ail air is expelled. Screw in 
adaptor. and exclude air by connrecting tubing 
while pump is running and instant feed button to 
cyclic valve AG is depressed 

4. Keeping instant feed button depressed, bleed-off any 
air at pressure gauge AP and if air is apparent ln 
any flexible lines, bleed at adajcent points 

5. Adjust by pass valve screw to give a 30lb/in 
(2.1kg/cm ) minimum reading at pressure gauge under 
normal running conditions. Check over three 10 
minute pulses of pump 

6. Adjust pressure switch range setting indicator to 
7lb/in (0.5kg/cm ) approximately and ensure that 
differential screw under switch cover is set to minimum 

7. With machine running establish that "trip-in" occu·r.s 
when pump pulses and that "trip-out" occurs within 
about 2 minutes 

WICKMAN 5/8"-6 
Operator's Handbook 
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CONTROLS 

PRINCIPAL CONTROLS are the A/B front/rear station selector switches, main motor 
pushbuttons, feed clutch lever, fast-slow clutch shaft, handwind crank, collet 
shoe lever, hand col.let lever, bar feed shoe knob and bar stop lever, 

SUBSIDIARY CONTROLS are auto-stop selector switch, reset pushbuttons and 
conveyor pushbuttons. 
A/B Front-Rear Selector Switches and Main Mot.or Pushbuttons (Fig.4,4a,4b) 

The A/B Front-Rear Selector switch, main motor Stop and Start-Jog Button are 
duplicated on the front and rear of the machine. 

The A/B Front-Rear Selectors are two position switches and both front and rear 
must be at the same setting, either "A" (front) or "B" (rear), before the 
appropriate Start-Jog Button can be used to start the main motor. Either Stop 
button can, however, be used to stop the main motor. 

The Start-Jog Buttons are dual purpose switches. 

To set the button for "Jog", turn the knurled ring to the right. When one 
Start-Jog Button is set to "Jog" the other can only Jog the motor. 

Therefore, before leaving one side of _the machine to work at the other side, 
the A/B Front-Rear Selector should be set to side reouired and the Start-Jog 
Selector set to Start. 

The machine is arranged so that the main motor will stop when bar stock is 
exhausted. If this occurs, the motor cannot be restarted until the Front or 
Rear reset button is pressed. 

The stop button on either sde of the 
of the setting of any other switch. 
Selector switch .should always be set 
operator is makin·g adjustments. 

machine, will stop all motors irrespective 
As a safety precaution·a Front-Rear 
to the side of the machine on which the 

Feed Clutch Levers are fitted at the front and rear of the machine. Each has 
three positions - towards the spindles to engage the feed clutch, away from the 
spindles to engage the feed brake, and a neutral position in which the handwind 
gear can be engaged. 

Fast Slow Clutch shaft •s fitted at the front of the machine for use when 
setting up. A bar can be fitted in the hole in the shaft but should be used 
with great care, and only when all tools are clear of the work. There are two 
positions; to engage slow feed and the other to engage fast motion. There is 
no effective neutral because a freewheel or roller over-running clutch is in 
the feed dr{ve. 
The Randwind Crank can be fitted to engage the dogs on the handwind pinion 
shaft at either front or rear. Randwind can only be engaged with the feed 
clutch lever in neutral, as an interlock prevents the pinion being slid into 
mesh. Randwind is engaged by pulling the shaft towards the front of the 
machine. 

The Collet Shoe Lever is a small lever fitted on the collet slide and is used 
to disengage the collet shoe from the collet bobbins on the spindle, for 
setting-up purposes by means of an eccentric which either holds the shoe 
disengaged or allows it to engage by means of its spr•ng. 

WICKMAN 5/8"-6 
Operator's Handbook 
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The Hand Col lee Lever is loose and is fined inca ics bass far checking· collet 
adjustment. It is preferable that this lever should be removed after use. The 
callec can be operated by hand only during a limited period of che cycle where 
a space is provided in the cam track.. The "auto-stop" mechanism timing cam 
should be sec to Crip che machine at this paint, automatically when bar stock 
is exhausced or when the ~anual trip swicch is aperaced. 

The Bar Feed Shoe Knob operates che Bar Feed Shoe and allows the bar feed to be 
disengaged far setting up or bar loading purposes. 

The Bar Scop Lever is used to retract the bar stop against its operating spr1ng 
ea allow the removal of bar ends from the collet. 

The Auto-Stop Selector Switch SS3 with three posicions on front Pushbutta~ 
panel operates: 

(a) (left) far continuous cycle until stopped manually 

(b) (middl~) for concinuaus cycle until bar expires 

(c) (right) for one complete cycle only. 

The Auto-Stop Selector Switch SS4 with cwo positions an rear Pushbuccon panel 
operates: 

(a) (left) to g1ve condition depending an setting of front auto-stop selector 
switch 

(b) (right) for one complete cycle only 

Conveyor Pushbuttans are mounced in the front and rear pushbucton panel and. 
control che conveyor independently of the main motor.For safety the conveyor 
stops whenever the main motor stops, but the conveyor can be run independently 
to evacuate swarf. · 

Key to Fig. 4 
l. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 
9. 

10. 
11. 

Collet shoe lever 
Bar s tap lever 
Pressure gauge for continuous lubricating system 
Front control panel 
Timing dial 
Fast-slow clutch shaft 
Handwind crank 
Feed clutch lever 
Collet lever hand operation 
Bar feed shoe lever. 
Pressure gauge for cyclic lubricati-ng system 

WICKMAN 5/8"-6 
Operator's Handbook 
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STARTING UP 

It is desirable to check the functioning of the lubrication systems, and also 
to see that all moving parts are free before running spindles and en~aging 
power feed. 

1. See that instructions under Lubrication Fig.3 have been carried out. 

2. Remove one of the speed pick-off gears Fig. 7 and engage the feed 
brakeFig .16. 

3. Check the .direction of rotation of the motor (clockwise looking at end of 
machine, see in.struction plate). 

4. Run the motor to check that the lubrication system is working. Observe the 
pressure gauges, sight feeds for the spindle drum, and all drip points by 
remov•ng covers. Re~ulate the oil feed where necessary. 

5. The Cyclic system should be flooded by pressing the button on top of the 
pump unit, while observin~ the pressure gauges, for long enough to bring the 
pressure up to 30 psi (2.1 kg/cm ) so that all points receive an initial· shot 
of oil. 

6. Handwind the machine through a complete cycle into the slow feed period of 
the cycle to check that all parts operate freely. 

7. Disengage the collet operating shoe, and handwind through the index part of 
the cycle. If excessive pressure is required on the handcrank, locate and 
correct the cause. 

8. Replace the speed pick-off gear and run the machine. 

9. Engage the feed drive clutch and run the machine under power feed. 
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MAIN DRIVE 

The motor (Fig.S) is mounted on a platform which is bolted to the end of the 
tray. Belt tension mu~t be set at 11/32 in. (9mm) deflection when a load of 4 
to 6 lbs (1.8 to 2.7 kilograms) per belt is applied in the position shown. The 
belt is adjusted by loosening the bolts holding the platform, adjusting the 
belt tension adjusting screw, and re-tightening the platform 
bolts. 

The constant speed pulley shaft (Fig.7) drives the second shaft and then the 
centre drive shaft by ~eans of speed pick-of£ gears. These gears are 
accessible through covers on the main drive housing, and are mounted on taper 
shafts. An extractor for removing the gears is provided in the tool kit. Gears 
and shaft should be cleaned before fitting. The speed and feed chart 
(Fig.9)shows speeds and pick-off gears available. 

The centre shaft drive passes through a coupling in the attachment drive 
compartment then through the centre guide to the spindle drum. 

Various spacers are fitted as standard on the centre shaft in the attachment 
drive compartment and drive gears for standard attachments can be fitted as 
required according to the type of attachments in use. 

Key to Fig.S 
1. Constant Feed Shaft 
2. Lubtronic Oil Pump 
3. Assembly Instructions 

1. Set motor pulley to 1.1/32" dimension shown 
2. Check that driven pulley is in 1ine with 

motor pulley and adjust if necessary 
4. Oil Filler/Breather 
5. 11/32" (8. 7 mm) deflection with 4 to 6lbs' load 

at right angles to belt. Belt tensioning dimensions 
6 .. Set pump timer.: 10 mins "off", 5 secs "on" 

Set pressure regulator to consistenly register 
25/40lbs/in when cycling. 
Consumption check: depress override for 4 mins. 
Oil pressure should read 130lbs/in and oil level 
should not drop by more than .1/8" (3min) 
NOTE: On starting machine it may be necessary to 
start twice in order to establish the correct 
running pressure. 

7. Brook motor: totally enclosed fan cooled. 
Frame sizes - D132M 10 HP 1480 RPM 

- L215T 10 HP 1800 RPM 
8. Belt Tension Adjusting Screw 
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Key to Fig.6 
l. 

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. 
2s·. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 

Work spindles· 
Coo 1 ant pump 
-Fast and slow cams 
Timing dial 
Upper camshaft 
Cams for longitudinal slides 
Continuous system lubrication pump 
Cyclic system motorised luhrication pump 
Speed pick off gears 
Feed pick off gears· 
Motor 
Feed slipping clutch 
Fast motion clutch 
Drive slipping clutch 
Chain wheels on J & H shafts to suit fast 
motion time 
Feed clutch 
Brake clutch 
Drive clutch 
Hand wind gears 
Drum for auxiliary longitudinal motions 
Main camshaft 
Cross slide feed cams 
Bar stop cam 
Drum locking cam 
Collet operation cams 
Cam operated timing switch 
Bar feed cams 
Index gears 
Geneva wheel 
Centre gear 
Driver 
Driven 
Spindle drum 
Auxiliary cam discs36. Cross slide approach cam 
Chasing attachment Sec.492 
Chasing pick off gears 
High Speed Drill Sec.490 
Full threading attachment 
Coupling 
Plain threading attachment Sec.486 
Speed· pick-off gears 
Off 
On 
Threading clutch Sec.481 
Chasing drive Sec. 492 
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Key to Fig.7 
1. Coupling 
2. Feed drive gear 
3. Speed pick-off gears 
4. Constant speed pulley shaft "A" 
5. Eccentric sleeve 
6. Lubrication pump 
7. 

LIST OF STANOARD 
SPINOLE SI'!:ED 
PICK • OFF G£AA.S . 
10 OP 20° PA. 

QTY. N° OF O"""ING 
TEETH No 

2 25 417X 161 

I 27 417 X 164 
I 29 417 X 163 
I 33 417 X 164 

I 39 417 X 165 

I 43 417 X 166 
I 45 417 X 167 
2 47 417-x 168 

8. Attachment face 
9. Coolant pump 

10. Centre guide 
11. Centre drive shaft 
12. Second shaft "B" 
13. Speed pick-off gears 
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FEED DRIVE 

The Feed Drive Fig.8 is taken from the centre shaft by gears to the first feed 
pick-off gear shaft and then through the pick-off gear shaft and feed pick-off 
gears to the second pick-off gear shaft. Feed pick-off gears are mounted on 
taper shafts and an extractor is supplied in the tool kit • 

• The second pick-off gear shaft carries the feed slipping clutch which is 
provided to protect the machine from excessive overload during the feed period 
of the cycle. The slipping clutch is arranged to disengage completely and 
operate the adjacent limit switch to trip the feed trip mechanism. Before re
engaging the slipping clutch the cause of overload must be located and 
cor.;.ected. 

Slipping clutches are assembled with the m1n1mum number of springs and plungers 
necessary to transmit the torque. Spare plungers, springs and screwed plugs 
are supplied in the equipment kit and can be fitted if necessary. It is 
strongly recommended that the number of plungers in use is kept at a minimum 
for each set-up, so that the clutch will slip when necessary. 

The gear· on .the slippping clutch drives a gear on the "slow" side of the fast
slow clutch. ·A roller over running clutch is built into the boss of the gear 
to take up the drive when the clutch is in neutral as it shifts from "slow" to 
11 fast". 

Fast motion from a gear on the constant speed pulley shaft. drives the gear on 
the fast side of the fast-slow clutch. 

At one end of the fast motion clutch shaft a gear transmits the fast or feed 
motion to the drive clutch gear. The drive clutch shaft transmits the drive by 
chain to the upper wormshaft and (via bevel gears) to the lower wormshaft. The 
brake .clutch serves to brake the drive to the camshafts when the drive clutch 
is disengaged manually or by. the trip mechanism. 

Oil is fed through the hollow clutch shafts direct to all loose runn1ng 
bearings and clutch plates. 

The fast-slow clutch is operated by cams fitted in the T-slot of the upper 
camshaft wormwheel (Fig.l7). The timing of the cams is set according to 
requirements, normally shifting the clutch at the start of feed period 132• ,and 
at the end of the dwell zaa·' as shown on the timing dials located at front and 
rear of the machine. Hand operation of the clutch, which should be used 
judiciously, is provided at front by the fast-siow clutch shaft "R". 

The feed-brake clutch is operated from front or rear by the feed clutch levers, 
see (Fig.l6). 

Clutch adjustment is made 1n each case by tapping round the serrated disc, a 
serration at a time, with the clutch disengaged. Adjustment should g1ve a good 
"bite" to the feel of the lever. 

The feed-brake should, however, be adjusted fairly slack so that when the trip 
mechanism operates it will be engaged fully, but the shock of braking will not 
be severe. 

The camshaft drive chain tension is adjusted by means of a jockey wheel on an 
eccentric stud. The. wheel should be adjusted to "trail" on the chain. 
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Timing of main and upper camshafts in relation to each other is carried out by 
handwinding the upper camshaft to o• (V notches on the periphery of cam discs 
vertically above the centre of the shaft), disengaging the dog clutch on the 
rear end of the upper worms haft (by slackening the hexagon nut and sliding· the 
dog clutch). Handwind the main camshaft to o• (keyway and V notches in discs 
and drums horizontal to the front of the shaft centre) and re-engage the dogs. 
Either camshaft may be advanced in relation to the other by this means where it 
is possible or desirable for tooling purposes. 

The handwind pinion (Fig.lS) on the handwind shaft can be engaged with an idler 
gear which is in constant mesh with a gear on the main camshaft wormshaft, by 
sliding the handwind shaft end-wise with the feed-br~ke clutch in neutral. An 
interlock lever on the feed-brake lever shaft prevents engagement of the 
handwind pinion if the clutch or brake is engaged and also engagementof the 
clutch or brake if handwind 1s engaged. · 

If the machine is taken out of feed and into neutral and the handwind engaged, 
a free wheel adjacent. to the handwind pinion prevents any drive from the clutch 
bearings or plate drag being transmitted to the handwind shaft while the 
handwind gear is engaged. 

Different fast motion times for different versions of the machine 
obtained by fitting alternative chainwheels on shafts "J" and "H" 
wheels have the same number of teeth) and using a suitable chain. 
and Feed Charts, Figures 9, 10 and 11. 
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Key to Fig.8 
1. Dog Clutch 
2. Shaft "H"' 
3. Upper Wormwheel 
4.. Shaft "T" 

5 • r----:....,~c-=:---, 
.lhM.A8..£ PAIRS OF FUD 
PCX<FF GEARS 120P 2C(PA 

6. Lower Wormwheel 
7. Section through lower wormshaft 

direction of arl."'OW "Rn 
8. Section "A-A11 through free 

shaft "F" 
9. Brake Clutch 

10. Drive Clutch 
11. Feed Clutch 
12. Feed Slipping Clutch 
13. Centre Shaft "C" 
14. Shaft "F" 
15. Shaft "G" 
16. Shaft "J" 
17. Shaft "X" 
18. Drive Slipping Clutch 
19. Fast Motion Clutch 
20. Second Pick-Of£ Gear Shaft 
21. First Pick-Off Gear Shaft 
22. Dog Clutch 
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Key to Fig .10 
This Speed and Feed plate is ~ot standard, but 
where a slower fast motio~ than standard is 
required for special purposes, standard machines 
·ca~ be co~verted by fitting chainwheels 
418 X 161A and 418 X 162 (23 teeth each) and a 
longer chain, i~ lieu of 418 X 207 and 418 X 208 
(19 teeth each,. 
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Key to Fig.12 
1. View on motor end of main drive showing 

position of gears 
2. Example: using 43, 29, 39, 33) spindle gears 
3. Spindle gears 
4. Spindle revolutions during the 148• feed 

cutting time 
5. Spi.ndle revolutions during the 3• of dwell 
6. Feed stroke set on any one slide 
7. Ex~mple: L=l in. or L=lO'mm 
8. Travel of slide in thousandths of an inch 

(or hundredths of a millimetre) during one 
revolution of spindle during 148• of cutting 
time9. o· = start of indexing 

10. Fast motion time (slides return; indexing; 
slides approach) 

11. Return 
12. T seconds 
13. T seconds 
14. Cycle time 360• 
15. Feed 
16. Feed cutting time 
17. a· dwell 
18. Example: Using the gears shown: 

Spindle speed = 2,500 rev./min. 
Cycle time = 2.1 seconds 
Spindle revolutions during 148• feed cutting 
time = 56 
Revolutions during dwell = 3 
As above, with 1in. feed stroke on slide -
feed of slide in one spindle revolution = 
0.18 in. 
As above, with lOmm feed stroke on slide 

·Feed of slide in one spindle revolution = 
O.l8mm 

19. Feed gears 
20~ Example: using SO, 28 feed gears 
21. (n) spindle rev/min. 
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SPINDLE DRUM 

The Spindle D~um ca~~ies the wo~k spindles and the centr' guide on which the 
centre tool block slides. .This arrangement ensures consistent aligomenc of 
work spindles with the centre block. 

The end thrust of the tools and collet operation on the spindle drum is taken 
against the recess in the front face of the drum housing by the stop ring which 
is secured to the front of the spindle drum by six screws which should 
occasionally be checked for tightness. Reverse thrusts on the drum are taken 
by the bronze thrust ring at the rear against the drum housing. This ring is 
adjusted to minimum clearance of .0015" (0.04 mm) by 12 screws which are locked 
by set screws and brass pads. 

The spindle drum is geared to the four-slot Geneva wheel and is indexed by the 
Geneva arm on the main camshaft. At each cycle it is indexed approximately 
.025/ .035" (0.64/0.90 mm) past the final position, to allow the drum latch to 
drop into position, and is then drawn back against the accurately ground 
locators by the toggle operated drum locking mechanism. See Fig. 22. 

A larg·e piston ring in a groove in the stop ring is fitted into a recess at the 
front of the drum housing and prevents coolant swarf entering around the 
periphery of the spindle drum. 

A flanged stem bolted and dowelled to the back of the spindle drum drives the 
stock carriage and carries a disc supported by rollers in the end bracket. The 
stem also ca,ries a support guide €or the feed tubes, which is taper pinned to 
the stem. 
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WORKSPINDLES 

The work spindles are mounted in extra precis~on preloaded angular contact ball 
journal bearings at the front with an extra precision parallel roller ·bearing 
at the rear. 

The front bearings are protected against ~ngress of coolant and swarf by means 
of piston rings and a labyrinth seal. If the front bearing end cap is removed 
to inspect or replace the piston rings, -the greatest care should be taken to 
tighten the screws equally. 

The bearings are lubricated in the two upper (4th and 5th) stations by oil drip 
feeds from the beam casting above the drum housing. Sight feeds are provided 
giving details of the oil flow which should be carefully checked at regular 
intervals. More oil should be supplied to bearings at higher speeds and 
shorter cycle times than for slower speeds and longer cycle times • 

Collets are of drawback type with internal thread and the collet tube is 
screwed left hand up to the shoulder in the collet. Adjustment is made by 
turning the adjusting ring (L.H. thread) at the rear using the special tool 
provided. One pin of the tool should be placed in the groove in the face of 
the nut while the other rests in one of the half-round notches. The tool is 

_ used to "ratchet" the nut in either direction giving very· quick adjustment. 
The ring is locked by allowing the spring plunger to engage in one of the 
notches in the ring. Collets are removed complete with tubes from the front of 
spindle after unscrewing the adjusting ring assembly in the 6th station. 
Spindles and collet _seats should be cleaned each time collets are changed. 

Collets are closed by means of bobbin and toggles which hold the collet in the 
closed position. 

When the bobbin is moved to "collet open" position, the collet ~s free to open 
by its own internal spring tension. 

Feed fingers are screwed into· the feed tube up to the shoulder (L.H. thread).· 

Steady bushes are positioned at the rear end of the feed tube in a sleeve and 
retained by a circlip. 

When all feed tubes are positioned the bar feed shoe sho~ld be released to 
allow the shoe to move the feed tube_ball journal, and the bar feed should be 
set. The stock carriage tubes should now be set so that there is approximately 
3/8" (9.5 !IDll) between the end of the stock carria,ge tube and the end of the 
feed tube when the feed tube is in its back position. 

Feed finger tube assemblies are fitted after sliding back ih turn, each of the 
stock carriage tubes, in the loading (6th) station. 

In standard 5/8"-6 machines (NOT Spindle Stoppers), as the spindle drum 
indexes six stations, i.e. one complete revolution, the work spindles 11t"ollu 
around the centre gear exactly 2.1/2 times. 

All spindles, driving and driven gears in the spindle drum, are keywayed and 
marked so that if correctly assembled, the angular position in any station of 
each collet driving key is successively the same or spaced at 180" 

This is of importance when using the Synchronous Drive (see Page 172) for Pick
Up Attachments; Synchronous Sawing or Milling Attachments, etc. 
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Key to Fig.13 
1. Indexing Gear 
2. Thrust Ring 
3, Centre Shaft "C" 
4. End Cap 
5. Collet (L.H; Thread) 
6. Feed Finger (L.H. Thread) 
7. Thrust Ring 
8. Adjusting Screws 
9. Bobbin 

10. ~oggle 
11. Collet Adjusting Ring (L.H. Thread) 
12. Steady Bush 
13. Stock Tube 

., 

WICKMAN 5/8"-6 
Operator's Handbook 

43 

l ), ... 
·: l 
~-- J 



0 ., "' 
,;::

 
,;

 
H

 

~~
 

.. V
>

 

::<
: 

--


.,
 

0
0

 
p 

: 
0

.
1

 
<T

"' 
0 0 "' 

t 

; 
. ~

 

5
T

O
C

K
 

@
 

flU
SH

 

@
 

C
O

LL
E

T
 

A
D

JU
5T

IN
G

 

(L
H

. 
TH

R
EA

D
) 

®
 

0 IN
D

EX
IN

G
 

._
.,

..
..

.-
-

0 
@

 
0 

FI
JI-

1
l 

40
0 

Z
 6
~ 

. 
!} 

R
IN

G
 

SC
R

EW
5 

0 

! W
O

 R
I<

 S
P

IN
D

L
t:

 A
R

R
A

N
G

E
M

E
N

T
 

. 
J 

0 
A

IN
G

 

fiN
G

ER
 
t:

\ 
(L

.H
 

TH
RE

A
D

) 
\V

 



Key to Fig .14 
1. Constant Speed Pulley Shaft 
2. Enots Lubrication Pump Shaft 
3. Coolant Pump Drive Shaft 
4. Feed Pick-Off Gears are· on Shafts "D" & "E" 
5. Speed Pick-Off Gears are on Shafts "A" "B" & 

"c"· 
6. Adjust Jacket Sprockets in trailing position 

as shown by the arcs arrowed thus 
7. Upper Wormshaft 
8. Centre Drive Shaft 
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Key to Fig.l5 
l. Section AA 
2. Roller Sprag 
3. Handwind Pinion 
4. Interlock Lever 
5. Feed-Brake Shaft 
6, Shaft "U" 
7. Shaft "R" 
8. Idler Gear 
9. Section nyyu 

10. Shaft "K" 
11. Shaft "L" 
!2. Shaft "wn 
13. Handwind Shaft 
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AUTO STOP MECHANISM 

THE AUTO STOP MECHANISM Fig.16 is provided to disengage the feed clutch 
andengage the brake when the trip solenoid is de-energised by switches operated 
by: 

, 
(a) disengagement of the feed slipping clutch. 
(b) hand (auto-stop selector switch) 
(c) the bar feed trip mechanism which operates when bar stock 1s exhausted 

in any spindle 
(d) special tool safety devices 

When the solenoid is de-energised, i.e. when one of the trip devices has 
operated, spring A pulls rod B upwards which in turn pulls lever C with detent 
D clear of plunger E. 

The spring in plunger E pulls lever F, which :hrough driving dogs G, turns 
shaft R to engage the brake in which position it is held by the ratchet and 
pawl J. The feed cannot be engaged until the trip device has been reset 
allowing the solenoid to be energised. Wh_en the solenoid is energised, rod B 
is pulled down, taking with it lever C and detent D. This retracts pawl J and 
spring loads detent D towards the plunger E so that when the feed 'is engaged by 
means of the handlever the plunger E is latched by the detent D. In this 
position the feed and brake can be hand operated normally as there is 
sufficient backlash in the driving dogs G. For handwinding, an intermediate 
latched position of plunger E is provided by an additional latching aotch for 
detent D. 

The Auto Stop Mechanism stops the feed ln three ma1.n ways: 

(1) Non-timed emergency operation. 

( 2) Timed safety operation. 

(3) Timed working operation. 

1. A non-timed emergency operation stops the feed immediately due to 

(a) The feed slipping clutch operating. 
(b) A tooling safety device operating (when fitted) 

2. A timed safety operation stops the feed when:. 

(a) A timed tooling safety device operates. Example: Threading Return 
Check. Switch; this device· stops the feed when the collet opens, 
arid is timed by the timing switch adjacent to the bar feed end of 
the camshaft. 

(b) A special tooling safety device operates to stop the feed at some 
time. other than when the collet opens. (This requires an additionaL cam, 
switches and wiring) 
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3. A timed working operation stops the feed via a control relay when the collet 
opens. The main motor is stopped via the relay and Feed Brake interlock 
switch. The red signal lamp on the control panel is "on" to signal' this 
condition. 

On a double bar feed machine the red signal lamp lS "on" for the bar 
expired in 3rd or 6th station. 

4. Stops operate in two ways: 

(a) The Auto Stop Mechanism operates when the bar stock is exhausted in 
any spindle at nth Station (and 3rd on double bar feed machines). 

(b) The Auto Stop selector switch on the Push Button panel operates when 
set. 

See Fig.l6, for setting Brake Interlock Limit Switch 

.See Fig.20, for setting Timing Switch fitted on the bar feed end of 
the main camshaft. 

Key to Fig.l6 
1 .. Driving Dogs "G" 
2. With handwind engaged set head of screw 

l/l6in. (1.6mm) clear of roller 
3 . Lever ~'F" 
4. §eed handwind brake 
5. Spring "A" 
6. Rod "B" 
7. Solenoid 
8. Lever "C" 
9. l'la~tform "K"lO. Plunger "E" 

11. Screws "L" 
12. Detent "D" 
13. Pawl "J" 
14. Adjusting screw and locknuts 
15. Set adjusting screw to give l/64in. (0.4mm) 

clearance at M when feed clutch is fully 
engaged. Set solenoid so that link rod 
"B" is vertical when solenoid is engaged 
by adjusting platform "Kn at screws "L" 

16. Shaft ''R" 
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FAST MOTION & FEED OPERATION & FEED SLIPPING CLUTCH TRIP DPERATION 

The operation of fast and feed motion is made by the fast and slow cams 
attached to the wormwheel on the upper camshaft. These cams move roller "L" on 
lever M from A to B, and 'through adjustable rod ''N" to lever "P" and shaft "R" 
which carries the clutch operation yoke. Any excessive travel of roller "L" 
from the cams can be lost by adjusting the screw in the top of rod "N". 

The Feed Slipping Clutch takes care of overloads during the feed part of the 
cycle. ln the event of an overload the clutch slips and actuates switch "S" 
which de-energises- a relay in the control panel, this brakes the feed and stops 
the main motor. 

Key to Fig. 17 
1. Adjust screw to obtain correct amount of 

travel to clutch glut 
2. Rotation 
3. Fast motion cam 
4. Position "A11 

5. Position "B" 
6. Roller ''L" 
7. Set limit switch roller 5/32in. (4mm) clear 

of slipping clutch when operating lever lS 

0.005 in (0.13mm) clear of plunger -
8. Shaft ."V" 
9. Section "A-A11 

10. Shaft "R" 
11 .. Lever "P" 
!2. Switch "S" 
13. Feed slipping clutch 
14. Adjustable rt>d "N" 
15. Lever ''M" 
16. Shaft "E" 
17. Shaft "F" 
18. Adjust to obtain correct position of 

clutch glut travel 
19. Feed motion cam 
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MAIN CAMSHAFT 

The Main Camshaft extends from the wormwheel in the main drive housing through 
the drum housing and the end bracket. In the drum housing it carries the front 
and rear cross slide feed cams, cross slide approach stroke cam and the 
auxiliary cam disc for cams used- for special purposes 0 Filling pieces are 
fitted in the slots of certain cam discs. 

Between· the drum housing and end bracket are the bar stop. cam disc, and the cam 
drum carrying s.pindle drum locking, collet operation and bar feed cams and the 
G·eneva arm and roller. 

Two sets of bar feed cams are supplied as standard, as follows: 
• 0 

Short Cams 458 V 173A and 458 V 174A for strokes 0-2in. (n-S0.8mm). 

Long Cams 458 V 171A and 458 V 172A for strokes n-3.1/2in. (0-88.9mm). 

The scale on the bar feed lever is marked on both sides; use the appropriate 
·side. 

Untooled machines are normally supplied with the· Short Cams fitted and the Long 
Cams loose. 

Beyond the end bracket an extension is fitted to the camshaft to carry various 
timing cams. The trio mechanism which stoos the machine with the collet open 
ts timed from one of th_ese cams (Fig. 20). 

In the main drive housing~a cam drum is fitted to carry standard and special 
cams when required. These cams normally operate reaming and threading 
attachments in Stations 1, 2 3 and 6 by means of the Auxiliary Longitudinal 
Motions Sections 489A, B, C and D. Special attachments can be operat~d by the 
same mechanisms. 

A key is also provided tn the camshaft in front of the drive housing for 
mounting special split cam discs or drums. 

End thrusts on the camshaft are taken by angular contact ball bearings tn the 
main drive housing. 

At n• timing (See Timing Dials and Timing Diagram Fig.21) the keyway and 
thenotches in the periphery of cam discs and drums are horizontal to the 
frontof the camshaft centre. 

Key to Fig.18 
1. Timing Cam 
2. Collet Operating Cam 
3. Bar Feed Cams: Short 

Long 
4. Drum Locking Cam 
5. Cross-Slide Cam 
6. Drum Rousing 

458 V 173A and 458 V 174A 
458 V 171A and 458 V 172A 

7. Key for Attachment Cams 
8. Cam Drum for Auxiliary Longitudinal Motions 

Main Drive Housing 9. 
10. 
11. 
12. 
13. 

Auxiliary Cams 
Bar Stop Cam Disc 
Geneva Disc and Roller 
End Bracket 
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UPPER CAMSHAFT 

The upper camshaft is transversly mounted in two brackets on top of the main 
drive housing, the shaft being driven by.the wormwheel at the front. Cams 
operating the fast-slow clutch ara mounted in aT-slot in the wormwheel face, 
The cams are adjustable for .. timing, which should normally agree with the timing 
dials. 

Timing dials are provided externally on covers near each end of the shaft and 
the pointers relating to them are carried on the shaft, and are easily set for 
correct timing. They assist the operator in observing the cycle of operations 
from·either side of the machine. 

V notches in the periphery of the cam discs should be vertically above the j 
centre of the camshaft and the line across the face of the wormwheel should be 
level with the top of the drive housing at 0 time. 

The timing of the main camshaft, can be altered in relation to the upper 
camshaft, by repositioning the dog clutch on the end of the upper camshaft. 

The dog clutch is disengaged after loosening the holding down nut, the machine 
can then be handwound to advance or retard the main camshaft with respect to 
the upper camshaft. 

The upper camshaft carries two permanent disc cams, for the centre block feed 
and approach strokes respectively. The outer face of each of these disc cams 
is provided with a series of tapped holes for mounting the feed cams for the 
longitudinal slides in Stations 4 and 5. These cams can be removed for fitting 
of standard or special cams. 

Key to Fig.l9 
1. Fast Slow Clutch Cams 
2. Wormwheel 
3. 5th Station Longitudinal Feed Cam 
4. Centre Block Feed Cam 
5. Sliding Block Fast Motion Cam 
6. 4th Station Longitudinal Feed Cam 
7. Timing Indicator Rear 
8. Timing Indicator Front 
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Key to Fig.20 
1. Adjusting Nut 
2. Set Limit Switch to this dimension 
3. Set cam to stop machine with collet open 

and collet cam roller in cap between collet 
cams, ie, with no pressure on collet closing 
shoe 
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Key to Fig.21 
1. Movement 
2. Motion 
3 , Drum Index 
4. Drum Locking 
5. Longitudinal Slide actual slide movement 
6. Longitudinal Slide Feed Cam 
7. Longitudinal Slide Fast Motion Cam 
8. Threading Stations 4 & 5 actual slide movement 
9. Threading Stations 4 & 5 Feed Cam 

10. Cross Slides 
11. Collet 
12. Bar Feed 
13. Bar Stop 
14. Auto-Stop 
15. Camshaft Interlock 
16. Reaming Stations 2 & 3 Standard Timing 
17. Reaming Stations 2 & 3 Accelerated Timing 
18. Reaming Stations 1 & 6 Standard Timing 
19. Reaming Stations 1& 6 Accelerated Timing 
20. Threading Stations 2 & 3 
21. Threading Stations 1 & 6 
22. Transfer Arm Longitudinal Motion Station 6 
23. Transfer Arm Rotary Motion Station 6 
24. Synchronous Pick-Up & Back Burring Longitudinal 

Motion Station 6 & 3 
25. Synchronous Plain Pick-llo Longitudinal Motion 

Station 6 & 3 
26. Bar Stop with P.U. & B.B. 
27. Fast 204' 
28. Indexing 
29. Unlocked 
30. Closes 
31. Test 
32. Feed 59' 
33. Feed 156' 
34. Locked 
35. Overtravel 
36. Feed 
37. Closed 
38. Withdrawn 
39. Eject 
40. Pick-Up 
41. Down to Pick-Up 
42. Coarse Feed 
43. Fine Feed 
44. Eject 
45. Out 
46. Fast 
47. Snaps Open 
48. Rand Operated 
49. Bar Feed· 
SO. Advance 
51. Trip 
52. Feed 
53. Up to Saw 
54. Eject 
55. Inwards 
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DRUM INDEXING & LOCKING 

The spindle drum is indexed anti-clockwise, looking towards the collets, by 
gearing from the 4-slot Geneva wheel. The wheel is driven·by the Geneva arm 
bolted and dowelled to the face of the cam drum on the main camshaft. The 
timing of the gears and the length of the Geneva arm are so arranged, that as 
the roller leaves the Geneva slot, the spindle drum is "over indexed" past the 
true pos~t~on. This allows the spring-loaded latch to drop into position 
before the drum locking mechanism draws the drum into position against the 
hardened and ground locators. 

The latch also serves to accurately locate the spindle drum and resist the 
torque of the centre shaft required to drive the spindles against the cut. 

THE DRUM LOCKING MECHANISM at the rear of the machine is essentially a toggle 
mechanism arranged to lock the spindle drum very near the dead centre position 
of the toggle, and to hold it locked by means of a preloaded spring box. 

The toggle mechanism should be adjusted with the machine cold so that the heel 
of the toggle link just touches the stop screw and the locking pad just locks 
the spindle drum when light hand pressure is applied to a tommy bar in the 
upper lever. To adjust the toggle mechanism the eccentric pin is adjusted and 
is locked by the pad bolt. The mechanism is so designed that during locking 
there is minimum sliding contact between the locking pad and the drum 
locators. With the toggle mechanism in the locked condition and the cam roller 
of the drum locking lever on the "locked" portion of the cam, the spring box 
should be adjusted to have 1/8" (3.2mm) clearance as shown. 

Key to Fig.22 
1. Pad Bolt 
2. Drum Unlocked 
3. Upper Lever 
4. Stop Screw 
5. Eccentric Pin, approximate position of the 

mark indicating the eccentric 
6. Toggle Mechanism 
7. Locking Pad 
8. Drum Locator 
9. Latch 

10. Indexing 
11. Camshaft Rotation 
12. Drum Locked 
13. Drum Locking Lever 
14. Adjust Rod to maintain this dimension 
15. Spring Box 
16. Tommy bar in upper lever for testing 

clamping pressure 
17. View on ar"t"ow 11 A" 
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CENTRE BLOCK & LONGITUDINAL SLIDES 

CENTRE BLOCK (Fig.23) 

The centre block, fitted with bushes and swarf scraper rings, slides on the 
centre guide, which indexes with t·he spindle drum. Torque loads on the block 
are taken against the guide faces in the beam by the guide block on the top of 
the guide arm, adjustment for wear being provided by a gib strip. Care should 
be taken, when adjusting the gib strip, to check adjustment throughout the 
travel, as wear will tend to occur mainly on the portion covered by the strokes 
in use over long periods. 

Oil is fed from drip points in the beam through a strainer on the guide block 
and down a pipe to the reservoir between the bushes in the centre block. Drain 
and filler plugs are provided for periodical draining and flushing out.· 

The block is pushed by the· lower link of the longitudinal mechanism and no 
endwise adjustment is provided. The stop rod is provided to control length 
accurately. Stop nuts should be slackened off well clear before adjusting 
theslide stroke, as the final positian of the block is not constant for all 
strokes. 

The faces and tenon slots are ground to close tolerances and the block 
rositioned angularly so that stock tool holders and attachments may be fitted 
to any face without selection for height or centrality and without requiring n 
boring in position. U 
LONGITUDINAL SLIDES 

The longitidinal slides are mounted on parallel guides fitted on the beam, 
whic~ are accurately adjusted for alignment and centrality by the tenon 
blocks. The tool slides are accurately adjusted for height and gib strips are 
provided. 

Each slide is pushed by a rod screwed 
position by means of. nuts on the rod. 
wider than the bracket on the side of 
misalignment of the push rod. 

into the pusher bar and is adjustable for 
A spacer between the nuts is slightly 

the slide, thereby allowing for slight 

A stop rod is provided to control accurate length from each slide and is necked 
so that it will break in the event of overload. The stop nuts should be ,.,1 
slackened well clear before adjusting slide stroke as the final position of the 1 f 
slide is not constant for all strokes. U 

Key to Fig.23 
1. Adjusting Screws 
2. Gib Strip 
3. Locking Screws 
4. Screwed Push Rod 
5. Stop Rod 
6. Alternative positions of slide base 
7. Pusher Bar 
8. Guide Arm 
9. Centre Guide 

10. Centre Block Stop 
11. Centre Block 
12. Enlarged view of scraper rings 
13. Longitudinal Slide, Station 5 
14. Longitudinal Slide, Station 4 
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CENTRE BLOCK & LONGITUDINAL SLIDES MECHANISM 

The centre block link and the longitudinal slide pusher bars are operated by 
lever-s carried on fulcrum pins in the fast motion sliding block. The ·top ends 
of these levers are connected by links to stroke setting blocks in the feed 
operating levers which are each operated by a feed cam on the cam discs on the 
upper camshaft. 

The fast motion sliding biock is guided in a narrow guide in the top of the 
main drive housing with a gib strip at one side and i:s restrained verticallyby 
keep strips at each side. It is roller operated from the fast motion cam and 
at the end of the fast approach stroke is locked against the transverse spring 
stop bar "A" so that it is held rigid during the slow feed cycle. The head of 
the stop screw is adjusted on assembly so _that the spring bar is bent .035" 
(.90mm). The fast motion cam gives approach strokes shown on Fig.25. Two 
different ranges of feed strokes may be obtained for the longitudinal slides, 
by positioning the top links in either hole "A" or "B". 

The feed stroke for each slide is set by sliding the stroke setting block up or 
down the slot in the feed operating lever to the position required, as 
indicated on the adjacent scale. Dead stops for the centre block and 
longitudinal slides must be slackened off before altering the scroke adjustment 
setting, as the fully forward position of the slides is not constant for all 
strokes. 
The timing of the different movements 1s shown on the Timing Diagram 

Fig.2land is as follows: 

1. From 15• to 65• ie. mainly during indexing, the mechanism 1s 1n the position 
shown in Fig.24a. 

2. As drum indexing and locking is completed, the fast motion cam moves the 
fast motion sliding block forward rapidly from 65' to 139• against the 

spring bar "A". During this time the feed operating levers mo.ve from mid 
position downwards to the start of feed stroke. 

3. On completion of the fast approach stroke at 139•, the mechanism is in the 
position shown in Fig.24a. and the feed motion clutch is engaged. The 
feed operating· levers commence their slow feed movement from 132° to 280°. 

The position of the strokes setting blocks determine the feed stroke which 
results. 

4. At the end of slow feed the mechanism is in. the position shown in Fig.24c 
and there is a "dwell" to 288• at the end of which the fast motion 
clutch is engaged. 

5. From 288• to 15• the fast motion sliding block returns to the fully returned 
position while the feed levers return to the mid-position bringing the 
slides to their fulty returned position. 
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When threading in Station 4 or 5, the feed cams are changed for standard 
threading cams, which have different timing and give different strokes. 

When special cams are required for the operation of the 4th and/or 5th Station 
Longitudinal Slides the mechanism for either or both can be arranged as shown 
in Fig.24A For this purpose the Fulcrum Pin 424 X 120 secured in the Sliding 
Block 423 Z 101 is withdrawn through the adjacent hole in the beam casting, and 
replaced by the flanged Fulcrum Pivot 242 X 152 which is normally fitted in a 
stowage position, for use only when required. The flanged fulcrum stud is 
arranged to carry the Side Lever 424 V 119, and is bolted to the beam casting 
as shown; Fig.24A, gives full details required for design of special cams 
using this method of operation. Special care should be taken when designing 
special cams, to ensure that movements which occur during the fast motion of 
the machine are as smooth as possible SQ as to avoid shocks and jerky movements 
due to unneaessary accelerations. 

Key to Fig.24 
1. Fast return stroke completed - 15° Fast approach stroke 

connnences - 65° 
2: Figure A 
3. Fast approach stroke completed- 139• 

Feed stroke commences - 132° 
4. Stop bolt to deflect the spring bar 0.030in. -

0.035in. (0.76 - 0.9mm) when fully forward 
5. Figure B 
6. Feed stroke completed - 280• (8° dwell) 

Fast return stroke connnences - 288• 
7. Fast motion sliding block 
8. Operating link 
9. Feed operating lever 

10. Stroke setting block 
11. Upper camshaft 
12. Figure C 
13. Stop bar 
14. Link to centre block 
15. Spring bar A 
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CROSS SLIDES 

Four main cross slides and the 6th station cut-off slides are fitted as 
standard, with the auxiliary 3rd Forming Slide available as optional equipment. 

The two lower cross slides in Station 1 (front) and 2 (rear) are used 
principally for fanning operations. They slide in dovetail ways in detachable 
guideways bolted and dowelled "i:o the drum housing. The slideways are at an l 

angle of 15" to the horizontal plane to give ample clearance for the work chute j 
below the 6th (Cut-Off) station and to enable the toolholders to be clear when 
indexing takes place. 

The two upper cross slides in Station 4 (rear) and 5 (front) are used for all 
kinds of finish forming, chamfering, undercutting, skiving and shaving 
operations. They can also be useq ·to hold the pusher brackers for use with 
recessing slides. They slide in dovetail ways in detachable guideways bolted 
and dowelled to the beam at an angle of 30" to the vertical plane. 

The cut-off slide in 6th Station and the optional 3rd Station Forming Slide, 
slide in brackets spigoted and dowelled to the drum housing. 

All cross slides are fitted with micrometer knobs and locking screws. 

All cross slides except the cut-off slide are fitted with dead-stops bearing on 
selective stop screws in the stop ring on the spindle drum. At each indexed 
position of the spindle drum, each slide· dead-stop operates against a different 
stop screw so that such small errors as may exist in the position of spindles 
in the drum and in the accuracy of drum locators and locking can be cancelled 
out. During initial running these stop& are accurately adjusted and should not 
normally require further. adjustment for some time. 

Cross Slide Stop Barrels are clamped in the stop brackets by pad bOlts. If 
excessive stop pressure is used the pad bolts will slip. E~ch time cross 
slides are adjusted by the mi_cr.ometer. knob, the dead-stop should be reset. 
With an adjustable stroke mechanism of the type used it is impossibLe to 
arrange that the final position of each slide on the dwell portion of the cam 
is absolutely constant for all strokes in the range. 

The position is, however., substantially constant apart from the micrometer 
adjustment, so that, with a particular type of toolholder in use on any slide, 
the micrometer needs only slight adjustment for a change in the slide stroke 
and a compensating adjustment of the stop should be made. 

Each· cross slide is fitted with a taper gib strip with an adjusting screw at 
each end. Both screws should be locked against the gib strip. 

The front and rear lower. slides are identical and the gib_ strips are, 
therefore, on opposite sides relative to the spindle nose. The same applies to 
the upper cross slides.· 

The lower slide guideways are protected from swarf by a short metal apron. 

The top surface of slides are adjusted on assembly to bring the height of the 
spindle from the slide within the limits given on the Capacity Chart. 
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The capacity dimensions are so arranged that, from the nominal dimensions 
~iven, there is considerable backward adjustment and a limited amount of 
forward adjustment. Special toolholders designed to these nominal dimensions 
should .then have adequate. adiustment from .the cross slide micrometer knob. 

When Double Bar Feed arrangement is fitted, the cut-off slide then fitted in 
Station 3 is similar to the 6th station cut-off slide, i.e. narrower than the 
normal 3rd Forming Slide. 

The Upper and Lower cross slides can be removed for cleaning by disconnecting rJ 
the slide link and moving the slide forward until the forked lever under the ! 1 

slide, can be swung out of the way, the slide can then be drawn back from its 
guideway. The metal apron on the lower cross slide must be taken off before n 
the slide can be removed. )/ 

To remove the intermediate cross slide, loosen and remove the centre holding 
bolt. Unscrew the micrometer adjusting knob from· its thread and remove the 
slide. 

Key to Fig. 24A 
1. 48 l/4in.BSF holes 3/8in. (9.5mm) deep equally 

spaced 
2. Rotation 
3. Upper camshaft at o• timing angle 
4. Cam rise 
5. 1.1/Sin. (28.6mm) dia. roller 
6. "Fu radius 
7. 1.15/16 in. (49.2mm) maximum 
8. Scale 
9. Radius "F" at maximum scale setting 

10. Motion for station 5 
11. Auxiliary cams 
~2. Motion for station 4 
13. Cap screws 1/4 in. BSF x l/2 in.(12.7mm) 

long 
14. Section "BB" 
15. View showing motion disconnected from 

fast motion blcok and connected to 
.auxiliary motion pivot pin 

16. Section "AA" 
17. Sliding block 423 Z 101 
18 •. Pivot 424 X 152 stowage position 
19. Side lever 429 V 119 
20. "Y" fully back position 
21. Scale "B" no le "B" 

stroke nxn with maximum cam r~se 
22. "Y" fully back position 
23. Scale "A" hole "A" 

stroke "X" with maximum cam r1.se 
24. Scale setting 
25. Main drive housing attachment face 
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CROSS SLIDE OPERATING MECHANISM 

The feed stroke for each cross slide is adju.sted by sliding the appropriate 
stroke setting block along its.slot to the position indicated by the scale and 
clamping it, As explained later, this should be done with the timing pointer 
at "dwell" on the dial. 

Upper or lower slide stroke setting blocks are in T-slots, intermediate slide 
stroke setting blocks slide in a central slot and the adjustment is clamped by 
means of a ring spanner on the hexagon nuts on the four keep-strip studs. 

The feed and fast motion of each rocking lever is derived 
appropriate cross slide feed cam and the fast motion cam, 
arranged to give a substantially constant fast motion and 
During indexing the mechanism is: in the position shown by 

from two ~ams - the 
This mechanism ~s 

a slow feed motion. 
Fig.26a. 

The Fast Approach stroke occurs from 66" to 132" by the fast motion c~ operat
ing the toggle mechanism, so that the upper toggle lever and the toggle linkare 
almost straight and the toggle lever stop screws come into contact with 
thespring stop bar which is deflected .030" (.76mm). The feed rocking lever 
camroller moves only a short distance in the feed cam track, so that at the 
endof the fast approach stroke the mechanism is in the position shown by 
Fig.26b. 

The feed stroke is obtained from 132" to 280" by the feed rocking lever being 
swung about its pivot on the toggle control lever by the feed cam. The toggle 
mechanism meanwhi).e remains stationary and extremely rigid in the locked 
position. At .:he end of the 8" "dwell" which follows the feed stroke, the 
mechanism is in the position shown in Fig.26c at 288" in which the T-slots in 
the feed rocking lever are approximately arcuate about the upper joint pins of 
the appropriate links. 

Therefore, irrespective of the stroke adjustment, the cross slide position ~• 
substantially constant for a particular micrometer knob setting, For this 
reason it is easier to adjust the stroke in the "dwell" position, as indicated 
by the timing dial pointer, as the slides are not moved by adjusting the 
stroke.Access to the nuts locking the adjustments is also better in this 
position. 

The fast return stroke is obtained from 288" to 366" during which time the 
mechanism returns to the position shown ~n Fig.26a. 

Key to Fig.26 
1. Link to rear upper cross slide station 4 
2. Rocking lever for rear ci:·oss slide operation 
3. Toggle levers 
4. Fig. C 
5. Feed stroke completed at 280• (8" dwell) 

fast return stroke commences at 288" 
6. Stop screw 
7. Stop shaft 
8. Adjust stop screw to give a stop shaft 

deflection of 0.030in. (0.76mm) 
9. Fast approach stroke completed and feed 

stroke commences at 132"10. Fig, B 
11. Fig. A 
12. Fast return stroke completed at 336" (90' 

dwell), fast approach stroke commences 
at 66" 

13. Link to rear lower cross slide, station 2 
14. Link to rear intermediate cross slide, station 3 
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AUXILIARY CROSS SLIDE OPERATION 

For special purposes, where the timing of standard cross slide cams and 
operating mechanism is unsuitable, the cross slides can be operated from 
auxi~iary cross slide mechanisms but with limitations as shown. 

Auxiliary cams can be mounted on the auxiliary cam disc and on the front cross 
slide cam disc. Therefore, at any one time two auxiliary cross slide cams can 
be used. 

A standard cam lever is available for operation by these cams and operates 
links which .are used in place of the standard connections to the feed rocker 
levers. The identification of all parts required for conversions is s~own. 

The standard cam lever assembly has a split cap for the fulcrum boss and fits 
on the upper toggle lever pin between bosses on either side of the machine. A 
limited amount of adjustment of the ratio of the cam throw and the actual slide 
travel is provided, and gives a ratio of slide travel/cam throw according to 
the station scale setting. This scale cannot be calibrated in ac.tual travel 
because of variatio~s in the type of the cam used. 

The link connecting to Stations 1, 2, 3 and 6 is out of line with the standard 
position of the lever on the side operating shaft or tube, so the lever must be 
moved along to bring it into line with the cam lever. 

Information for desig~ of Auxiliary Cross Slide cams is given on Fig.27 and 
should be used in conjunction with the Timing Diagram Fig.21. 

Key to Fig.27 
1. Station 4 or 5 l~nk assembly section 493A 

493 V 120 assembly 
2. Nominal fully forward slide position 2.1/2in. 

(54mm) from spindle centre 
3. Stroke setting stations 4 & 5 
4. Absolute maximum 
5. Slide stroke (l.l/2in.· [28.6mm] .cam rise) 
6. 5th station 493A 
7. Reverse side of scale used for station 1 & 2 

operation 
8. lst section 493C 
9. 6th section 493B 

10. Section 493 
11. Section 493 
12. Cam block 493 X 111 
13. 4th section 493A 
14. 2nd section 493C 

3rd section 493B 
15. Section 493 
16. Cam blank 493 X 111 width 0.440/0.435in.(l1.18/ 

ll.OSmm) · 
17. Plan view of drum housing showing application 

us1ng the standard cam lever 
Note: cam levers cannot be used operating on 

the same cam disc 
18. Application used when station 5 and any one 

rear station operation is required 
19. Cam lever assembly section 493 

WICKMAN 5/ 8"-6 
Operator's Handbook 



20. 4th section 493A 
21. 2nd section 493C 

3rd section 493B 
22. Slide fully forward posttton 
23. 1.1/8in. (28.6mm) cam stroke 
24. Cams are interchangeable for front or rear 

operation by mo .. ving the cams around one set by 
moving the cams around one set of securing holes, 
if the error in timing shown on the diagram is 
permissable 

25. 15° between holes 
26. 
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27. Special cam lever assembly 493D 
28. 1st section 493C 

6th section 493B 
29. 5th section 493A 
30. Cam lever assembly ssection 493-493V1 or. special 

cam lever assembly section 493D - 493V2 (see plan 
view diagrams for application) 

31. lin. (25.4mm) diameter roller 
32. l.l/8in. (28.6mm) maximum cam stroke 
33. Main camshaft 
34. Keyway shown at o• timing angle 
35. 4.1/2 die. - 0.001-0.003 in. 

114.3 die. - 0.025-0.076 mm. 
36. Cam blank 493 X 111 
37. Station 1 or 2 link assembly section 493C 

493 X 118 assembly 
38. 
39. 

40. 
41. 
42. 

43. 
44. 
45. 

46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 

Rotation 
Nominal fully forward slide position 2.1/8in. 
(54rnm) from spindle centre 
Stroke setting ratio, stations 1 & 2 
Slide stroke (1.1/Rin; [28.6mm] cam rise) 
6th or 3rd link assembly section 493B 
493 X 119 assembly 
Stroke setting ratio 
2.1/8in. (54mm) nominal 
Movement of "first tee slot" from the 2.1/8in. 
(54mm) position due to adjustment 
Stroke setting ratio stations 6 & 3 
Absolute maximum 
Slide stroke (1.1/8in [28,6mm] cam rise) 
2.1/8in. (54mm) nominal 
6th (& 3rd) 
Stroke setting ratio 
Absolute maximum 
5th (& 4th) 
2.1/8in. (54mm) nominal 
-~ ~-r_o_~=._s et,E in~-- _-r_~E__i o 
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COLLET OPERATING MECHANISM 

After the workpiece is cut off in 6th station, the collet is opened, bar stock 
is fed out to the bar stop which controls the length of bar fed out and the 
collet is closed as indexing commences (see Timing ·Diagrams Fig.21). 

The Collet Operating Mechanism consists of a cam-operated lever carried on a 
fulcrum pin in the bracket suspended from the two guide bars and connected at 
its upper end to the collet slide by a link. The link pin in the upper end of 
the lever is eccentric and is clamped in the lever so that the position of the 
collet slide and bobbins have·overtravel beyond ·the point where the collet is 
fully closed. 

THE COLLET SLIDE slides on two round bars and carr1es the collet shoe, wh~ch 1s 
spring loaded to engage each collet bobbin in turn. 

The shoe is spring loaded so, should a bobbin index out ·of position, the finger 
will be depressed, preventing da;na:ge. A stop rod and lock nuts are proved to 
prevent the slide being moved further than is required. 

THE COLLET OPERATING SHOE LEVER engages and disengages the collet opening and 
closing operation. In the position shown on the drawing the collet operation 
is engaged •. When the lever is moved to the position shown dotted, the collet 
operating shoe is disengaged from the collet bobbin, rendering the collet 
operating mechanism inoperative for setting purposes. 

HAND OPERATION of the collet is provided by inserting the hand lever in its 
boss on the cam lever. The collet can be operated by hand only while the cam 
roller is in the gap provided in the cam track. 
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.Key to Fig.28 
l. Indexing 
2. Collet operat~ng shoe lever 
3. With the cam roller on top of the collet 

cam adjust eccentric pin to give l/l6in. (l.6mm) 
between the spindl"i• bobbin and toggle carrier 
as shown. Check all spindles. Set nuts on 
stop rod l/32in. (0,8mm) clear of the slide at 
the beginning of the stroke given by the cams. 
Adjust stop screw l/32in. (0,8mm) clear of slide 
as shown 

4. Eccentric pin 
5. Spindle bobbin 
6. Stop rod 
7. Stop screw 
8. Stroke 
9. Operating shaft for double bar feed machines 

10. Collet hand lever 
11. Cam drum rotation 

WICKMAN 5/ 8"-6 
Operator's Handbook 

85 

fj' 
' L 

.,-' ,, l 

LJ 

,r ) 



. r-. 

r~·-. 

··:: 

•. _; 

.... 
:·.i 

,. .. 

c·· 

I.,· 

i ... · 

WICKMAN 5/8"-6 
Operator's Handbook 

/ 
I 
' '' 

-- u 

86 



BAR fEED MECHANISM 

The bar feed is operated in the forward direction by a spring-loaded, cam
controlled iever, carried on a fulcrum pin in the bracket suspended from the 
two guide bars and having an arcuate T-slot i~ it~ upper part. The return 
movement is positive by cam. Stop screws in the T-slot limit the range of 
adj~stment of the slidable stroke-setting block which is clamped by a T-bolt 
and hexagon nut. A safety link connects the cam lever to the bar feed slide, 
which slides on the same guide rods as the collet slide. 

· THE BAR FEED SPRING TENSION may be adjusted by means of the two nuts on either 
side of the spring plate on the screwed rod. The spring load should always be 
kept at the maximum possible for consistent bar feeding length. 

INCREASING LENGTH OF BAR FEED STROKE 

The forward position of the bar feed slide is constant irrespective of stroke •. 
Before increasing the stroke with bars in the machine, open all collets, 
otherwise undue pressure is put on the Aligning Ring which will have to return 
all the feed tubes together over the increase in stroke and may cause the 
safety link to collapse. The guide ring must be loosened and pulled well back 
before the stroke is increased. With the bar feed mechanism in the forward 
position, the stroke can now be adjusted by moving the stroke setting block to 
the appropriate position on the scale. With the bar feed slide in its fully 
back position and preferably with the spindle drum locked, the Guide Ring 
should be reset so that there is about 1/32" (0.8mm) clearance between the feed 
tube ball bearings and the spring loaded guide ring segments. 

DECREASING LENGTH OF BAR FEED STROKE 

With the bar feed slide mechanism in the fully for"O<ard position, the stroke can 
be adjusted by moving the setting block to the appropriate position on the 
scale. The Guide Ring should be reset so that all the feed tube ball ·bearings 
are in line with the 1/32" (0.8mm) clearance between the feed tube ball 
bearings and the spring ioaded guide ring segments. 

THE SAFETY LINK between the bar feed stroke lever and the bar feed slide is 
hinged in the middle and provided with a spring plunger and suitable abutments, 
so that during the forward stroke it is rigid and during the return stroke it 
will collapse if there is an overload above the value determined by the plunger 
spring. Thus, with spring operation in the forward direction and the spring 
loaded safety link for protection in the return direction, the bar feed 
mechanism is protected fr·om damage. Should the safety link collapse, the cause 
of overload should be found and corrected. The link can then be reset by 
tapping it into place with a mallet. 

THE BAR FEED SLIDE has the feed tube Aligning Ring bolted to it and this serves 
to pull the feed tube in the 6th Station back after the collet is ~losed, 
during the first half of the index of the spindle from 6th to 1st station. The 
Aligning Ring also serves to keep all the other feed tubes in the back 
position. 
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THE BAR FEED SHOE is carried in the bar feed slide and pushes the feed finger 
forward. The shoe is spring loaded against the bar feed shoe stop so that tn 
the event of a feed tube indexing out of endwise position the shoe wiU be 
depressed without damage, but the tube will not be fed forward. 

THE BAR FEED SHOE KNOB engages or disengages the bar feed and is mounted on a 
square shaft passing through the machine end bracket, into the bar feed shoe 
stop in the bar feed slide. The machine normally operates the bar feed spring 
loaded against its stop. However, when the bar feed shoe knob is turned to 
disengage the bar feed the shoe stop pushes the bar feed shoe out of engagement 
against its spring. 

THE GUIDE RING (See Fig.30) is carried on two bars, is adjustable along 
them,and is clamped in position by pad bolts. The guide ring is cut away in 
6thstation to clear the bar feed slide. It guides the feed tube ball bearings 
during their progress from station to station between the aligning ring and 
several spring loaded ring segments which are provided to avoid damage in the 
event of faulty setting. The position of the guide ring should be set with the 
machine wound by hand to the position where the bar feed slide has been fully 
returned, and preferably with the spindle drum locked, so that there is about 
l/32" (O.Rmm) clearance between the feed tube ball bearings and the spring 
loaded guide ring segments. 

Key to Fig.29 
l. Safety link shown tn disengaged position2. Centre 
stop 
3. Aligning ring 
4. Scale 
5. Stroke setting block 
6. Guide ring 
7. Safety link 
8. Bar feed springs 
9. Bar feed shoe disengaging knob 

10. Operating shaft for double bar feed machines 
11. End view bar feed mechanism · 
12. Rotation cam drum 
13. 6th station 
14. Bar feed shoe 
15. Indexing 
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BAR FEED TRIP MECHANISM 

THE BAR FEED TRIP MECHANISM (Fig.30) (note setting instructions) is used to 
feel if the feed finger has been drawn off the end of the bar stock, and when 
this occurs to release a limit switch to prepare a circuit to an electrical 
control relay in the control panel. When the cam operate timing switch opens, 
the relay will be de-energised to open the circuit to the feed trip solenoid 
and light the signal lamp. 

The Sensing Finger is mounted on sliding trip shaft A, spring loaded towards 
the stock carriage by the Spring B. The Finger is set in position (after 
setting the Guide Ring and with the spindle drum fully locked) so that it sits 
in the cut-aut on the rear face of the Aligning Ring. When the boss of the 
sensing finger. lever. is pushed forwards into contact with Key L, the setting is 
correct. The spring load is adjusted by means of the cam sleeve nut c. The 
spring load is controlled by a cam roller D running on the cam E on the inside 
face of the stock carriage driving disc F. The sliding shaft is free to rotate 
within the cam roller bracket, for the purpose described later, and the cam 
roller bracket is prevented from twisting about the shaft by the torque pin. 

The cam E is so timed that it will allow the sensing finger and its shaft to 
slide 5/32" (4mm) towards the stock carriage, if there is insufficient 
resistance, during the period when each spind1e in turn is indexing towards the 
bar feeding station. 

If the feed finger has already been drawn back off the end of the bar stock, 
the spring load of the sens~ng finger will te sufficient to draw it towards 
the stock carriage. 

If the feed finger is still gnpp~ng the bar stock, the spring lo·ad of the 
sensing finger should be insufficient to move it. 

When the feed tube, sensing finger, shaft and disc move endwise, the disc G 
releases the limit switch H, so that its contacts are opened. Opening of the 
limit switch contacts prepares the trip and signal relay circuit, which is 
completed when the cam operated timing switch closes at the point in the cycle 
when the collet is open ready for the next bar to be inserted. The feed clutch 
is tripped to brake, the signal lamp is illuminated and the main motor stops. 

After a new bar has been loaded and the collet closed by hand, the reset button 
is depressed, opening the -signal lamp circuit and energising the solenoid so 
that the feed clutch may again be engaged after starting the machine. 

For setting up and test purposes, when it may be necessary to run the machine 
with only one or even no bars in the machine, the sensing mechanism may be made 
inoperative by turning the auto-stop selector switch to the position for 
continuous cycle. 

An additional lever J is pivoted in the sensing mechanism bracket and is keyed 
to the sliding shaft which slides through it. The lever J has a spring and 
plunger attached to it and an adjustable stop is used to set the angular 
position of the sliding shaft and the sensing finger, so that the latter is set 
correctly in relation to the index circle and engages the feed tube ball 
bearing equally all round, but will be swung out of the way without damage in 
the event of a feed tube indexing out of alignment. 
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Key to Fig.30 
1. Section "AA11 

2. With roller "D" at bottom of cam track E 
on face of disc, trip disc to be set 0.002 tn. 
(O.OStt~m) clear of the trip switch plunger. 

3. Plan view 
4. Key "L" 
5. Set head of screw to obtain this clearance 
6. Aligning ring 
7. Guide ring 
8. Cam "E" on face of disc 
9. Roller "D"10 •. Shaft "A" 

11. Lever "J" 
12. Spring "B" 
13. Disc "F" 
14. Lower pad bolt 
15. Sensing finger 
16. Nut "C" 
17. Disc "G" 
18. I.:imit switch "R" 
19. Torque pin 
20. Upper pad bolt 
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BAR STOP NORMAL AND REVERSE OPERATION 

THE BAR STOP (Fig.31) 

The Bar Stop Arm is mounted and keyed to a shaft which passes through the Drum 
Housing and the Cut-of£ Slide base in 6th station. The arm is clamped to the 
shaft with a pad bolt which is an extension of the Bar Stop Hand Lever. To 
accommodate different lengths of component the bar stop arm can be adjusted 
along its shaft, and the projecting stop can be reversed in its Vee. 

NORMAL OPERATION OF BAR STOP 

The Bar Stop normally swings upwarqs away from its operative position. When 
required to clear attachments the operating mechanism can be arranged to swing 
the stop downwards away from its operative position, but this is not normally 
recoUDIIended as it tends to interfere with the work chute (see Reverse o·peration 
of Bar Stop). 

Operation of the stop is by a tension spring with a cam return through a pre
loaded spring box on a link rod "A" to a daub le lever "D" mounted on the end of 
the Bar Stop Shaft. 

During the working cycle of the machine, the bar stop is held against the 
concentric portion of the cam, by the tension spring, and the stop is away from 
the workpiece. After parting-off the workpiece and during the fast motion 
return, the cam allows the tension spring to bring the stop into its operative 
position at 337". The spring holds the double lever against a positive stop 
"B", After bar feeding, the cam operates the mechanism withdrawing the stop 
and the newly fed out bar indexes to Station 1 •. 

Modifications to the angular position of the bar stop with. respect to the 
spindle, ~an be made by turning the stop screw "C" i'nd by adjusting the lockout 
on link rod "A" to maintain adequate spring tension. 

When the automatic trip mechanism trips the feed clutch with the collet open 
r.eady for insertion of a new bar, the old bar end should first be taken out of 
the collet by holding the bar stop upwards out of its position by means of the 
Bar Stop Hand Lever which momentarily compresses the spring on the link rod. 

REVERSE OPERATION OF THE BAR STOP 

The stop can be arranged to swing downwards by connecting the link rod "A" to 
the second arm of the double lever "D". When used in this position, the stop 
"B" must be placed in the second hole and the stop screw "C" reversed. The 
links on the link rod may need re-adjustment after changing over. 

With this arrangement the. Hand Lever is used t.o depress the bar stop while 
removing bar ends. 

DOUBLE BAR FEED MACHINES are equipped with bar stops in 3rd and 6th stations 
and the arrangement is similar in each case, both link rods and spring boxes 
being connected to the common cam lever. 
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Key to Fig.31 
1. Lever. "D" 
2. Spindle 
3. Bar stop shown 1n max1um length position 
4, Part-off slide 
5. Bar stop swinging "up" 
6. Bar stop swinging "down" 
7. Bar stop hand lever 
8. View on station 6 showing bar stop in pos1t1on 
9. Arrangement of rod and stop for reverse 

operation of bar stop 
10. To set the bar stop to swing down change 

posit ion of rod "A" in lever "D" and the 
position of stop ped "B", and adjust screw 
"A" 

11. Ajust rod "A" to give 1/16 in. (l.6mm) 
operation of sprin~ box 

12. ·operate bar stop in 3rd station on 
double bar feed machines 

13. Camshaft 
14. Rod "A" 
15. Stop "B". 
16. Stop screw "C" 
17. Lever "D" 
18. Plan view 
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STOCK CARRIAGE 

THE STOCK CARRIAGE (Fig.32) comorises two principal parts, the stand and the 
tube assembly. 

THE STAND is in one· piece and should be bolted to. the floor in line with the 
machine, to dimensions given on the Foundation Drawing. Alignment in both 
vertical and horizontal planes is made by adjusting the appropriate levelling 
screws which should bear on s tee 1 plates. The tube assembly rotat.es on extra 
wide ball bearings. 

Cavities in the stand may be used for storing loose equipment and tools. 

THE TUBE ASSEMBLY has a central tube to which are welded three discs to space 
and guide the stock tubes. The rear disc is carried on the bearings in the 
stand. 

At the machine end the central tube is connected to its driving disc (which lS 

driven by the stem bolted to the back of the spindle drum) by a coupling 
designed to have a limited amount of both torsional and longitudinal 
flexibility. A ring which is bolted and tenoned to the driving disc is 
provided with a cross pin and nylon plastic bushes which give the necessary 
flexibility. 

When mounting the tube assembly, it is not necessary to detach the ring or 
cross pin as the complete assembly is secured by the six cap screws. 

THE STOCK TUBES are each located by a flanged sleeve clamped ~o the tube and 
positioned against the Driving Disc by a headed peg and spring plunger. This 
arrangement, combined with slots in the flange of the sleeve, forms a bayonet 
type lock. Rapid release of the lock is by pushing the tube towards the 
driving disc, turning the tube clockwise approximately 15• and pulling back, 
bring the slot in the flange past the headed peg. 

The stock tubes may be adjusted closer to the spindle by releasing the flanged 
sleeve on the tube and reclamping in the desi;ed position, This is useful when 
using bars of small diameter, in order to give· maximum support to the bar. 

Before increasing the bar feed stroke, the tubes should be moved back, and then 
re-set after completing the change. 

Key to Fig.32 
1. Tube Assembly 2. End Bracket Face 
3. Driving Disc 
4. Section "A-A" 
5. Stand 
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LUBRICATION SYSTEM 

THE LUBRICATION OF THE MACHINE (See Figs.3,3a,3b) is by two separate systems, 
arranged to consume a minimum of oil. A low pressure splash system supplies 
oilto the spindles, ball bearings, clutches, gears etc, in the main drive 
housing,whilst a higher pressure cyclic system supplies metered amounts of oil 
to thecross slides, longitudinal slides, camshaft, collet and bar feed 
mechanismetc., in regular pulses determined by the pump drive ratio. 

SPLASH SYSTEM. The oil reservoir for the low pressure system is situated 1n 
the tray below the main drive housing. The oil level should be inspected 
regularly and must be maintained on the sight glass. The tank is filled by 
removing an attachment drive compartment cover and pouring oil into the drive 
housing, it then drains into the tank. Mineral oil of viscosity 400/500 
Redwood seconds at 70"F (Engler 15.5/20.5 at 20"C) should be used. The 
reservoir contains approximately 4 gallons (18 litres). 

The lubrication pump is a gear pump chain driven from the constant speed 
shaft. The pump is mounted in an eccentric bush for chain adjustment. 
Oil is drawn through a stainer with an adjacent check valve to avoid priming. 
A relief valve is also fitted in the intake pipe to release pressure should the 
pump be removed and replaced the wrong way. 

The oil is pumped through a "Purolator" scraper type filter to a further relief 
valve set at 20 PSI (1.4 kg/sq.cm) which does not normally require adjustment. 

The "Purolator" knob (at the back of th~ machine) should be tu·~ned daily and 
the element removed and cleaned periodically. 
The oil flow is then divided, some going to an oil tray at the top of the main. 

drive housing, to drip on to gears and the longitudinal mechanism. The rest of 
the oil is passed through a ''Micronic" filter* to the spindle housing to 
lubricate the spindle bearings and drive gears. Oil flow to the spindle 
bearings should be observed in the sight glasses provided, to see that the rate 
of feed is steady and in accordance with the instruction plate. Th·e actual 
rate of feed should be adjusted according to spindle speed, but should be kept 
on the generous side while the machine is new. 

A gauge to indicate the pressure in the lubrication system 1s titted 1n the 
front of the machine above the main drive housing. 

The lubrication system is adjusted correctly before despatch but should be 
checked on installation and at regular intervals. 

CYCLIC SYSTEM. The combined pump and tank unit for the cyclic system is 
mounted at the back of the machine above the main motor (See Fig.5). The pump 
is driven by its own integral motor. The tank should be inspected and 
refilledregularly with mineral oil of viscocity 400/500 Redwood at 70'F(Engler 

~ .; 

,__ __ 

15.5/20.5 at 20"C). '~ 

The oil is pumped in regular pulses, approximately every 10 minutes direct to 
combined filter-meter fittings at the various lubrication points. The ·fitting 
are calibrated for flow and are non-adjustable. The oil supply pipe is also 
taken along the beam of the machine to lubricate points in the spindle housing 
and end bracket. A pressure gauge is mounted on the end bracket to indicate 
pressure in the system. During each pulse the pressure should rise to a 
minimum of 30 P.S.I. (2.10 kg/sq.cm.) and the sink slowly to not less than 2 
P.S.I. (0.14 kg/sq,cm.). 

The system can be checked for satisfactory operation by periodically setting 
the moveable pointed on the pressure gauge to zero. Operation of the pump will 
then move the pointer to indicate the maximum pressure in the system. 
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PRIMING THE CYCLIC SYSTEM 

At the start of each day or night shift the system should be flooded by 
pressing the button on top of the pump unit, while observing ,the pressuregauge, 
for long en~ugh to bring the pressure up, to 30 P.S.I. (2.1 kg/sq.cm.)so that 
all points receive an initial sho~ of oil. 

SWARF CONVEYOR (Fig.2) Oil levels in the swarf conveyor must be kept up. A dip 
stick is proved in the reduction unit and a sight glass in the drive box. 

COOL}~T SYSTEM. The coolant pump is a gear pump attached to the main drive 
housing at the rear of the machine, chain driven from the main drive shaft. 
The coolant is drawn from the tray through a strainer box which should be kept 
fitted over the intake pipe whi'le the pump is in use. The strainer should be 
turned for cleaning and dismantled occasionally. 

A coupling fitted with a shear pin is fitted in the drive shaft to the pump. 

Coolant taps are proved on the main drive housing and beam and alternative 
plugged tapped holes ~re proved for different tap positions or extra taps when 
necessary. A presure relief valve is provided in the delivery pipe from the 
pump. Spare coolant hoses are provided in the machine tool kit. 

*(the filter element of which should be renewed every 2,000 hours) 

• 
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BAR LOADING 

BAR STOCK should be in good condition and considerable los.s in output time can 
be avoided if bars are of the correct size, clean, straight, free from burrs, 
scale, corrosion and paint. Bar loading is the operation performed most 
frequently, and can account for a large proportion of down time, particularly 
on longer components of short cycle time. To remove an unsatisfactory bar in a 
machine loses valuable working time; bars with a large variation in diameter 
are also disadvantageous. Grading of bars to approximately the same overall 
length is recommended. 

BAR SHOULD BE CHAMFERED A~ BOTH ENDS, and in certain cases an end squared to 
prevent drill breakage. 

LOADING BARS. (Motor should normally be stopped after operation of the trip 
mechanism). Move the Bar Feed Shoe Lever to the disengaged position; operate 
the bar stop arm and remove the bar end; (do not· drop bar end in conveyor); 
andwithdraw stock carriage tube from the bayonet tock. Enter the new bar into 
the feeder tube until the feeder grips it (care is necessary on hexagon and 
formed section bar). Grip the bar by hand and withdraw tube and bar together. 
Return feeder tube and bar smartly against the aligning ring. Repeat until the 
bar protrudes slightly beyond the part-off blade. Close collet by hand,"return 
the bar feed shoe lever to the engaged position, re-·engage stock tube bayonet 
lock press reset button and start the machine. 

Alternatively bars can be tapped lightly. into the feed fingers from the rear 
end of the stock tubes. This procedure is not sat is factory for bars of 
insufficient stiffness • 

.. 
In all cases a new set of bars should be inserted into the stock tubes in ample 
time before the set in use is consumed. The time at. which bars can be inserted 
in ·the tubes can be readily timed on the first production run of a set-up. 

Key to Fig.33 
1. Diameter in inches2. Spindle revolutions per m1nute 
3. Cutting speed feed per minute 
4. Cutting speed metres per minute 
5. Diameter in millimetres 
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SPINDLE STOPPING MACHINE 5/8"-6S 

When very large quantities of components are to be 'produced, requ1r1ng one or 
more secondary cross cperations such as cross drilling, reaming, milling, 
sawing, tapping etc., the 5/8"-6 machine can be supplied with Spindle Stopping 
Mechanism. Provision for fitting this mechanism is not made in normal machines 
and must be provided at an early stage of manufacture. The gear ratio from the 
centre shaft to the spindles is different from the standard machine, so that 
all attachment drive ratios are different. 

An entirely special spindle drum is used, each spindle running on a pair of 
precision pre-loaded "Face to Face" angular contact ball jou.rnals at the rear 
and a precision parallel roller journal at the front. The range of spindle 
speeds available is lower than on the standard machine (see Fig.ll) 

Each spindle gear is driven from the central gear and runs loosely on ball and 
roller bearings when the multi-plate clutch is disengaged and the multi-plate 
brake is engaged. 

The multi-plate clutch on each spindle .is engaged by the axial thrust developed 
by a row of balls, squeezed inwards against conical and flat faces by the 
clutch bobbin, when it is shifted by the cam operated clutch glut. The clutch 
is adjusted by turning the slotted locknut from serration to serration on its 
right hand thread, the serrations being maintained in engagement by the clutch 
plate separating springs. 

The clutch is accessible for adjustment in 6th Station and an adjustment of one 
serration at a time can easily be made by a sharp hammer blow on a suitable 
punch. After each adjustment each clutch must be checked by levering the glut 
rod into and out of engagement by means of the tool pro.vided in !:he tool kit, 
ensuring that the adjustment is not too tight and that the glut pressure is not 
so excessive as to cause overheating or a jam. 

The brake is non-adjustable, as a series of preloaded cushion springs are 
provided to limit and maintain the torque, and is sufficient to brake the 
spindles rapidly to a standstill. 

The clutch gluts are operated in turn, during indexing of the spindle drum, by 
a suitable series of cams secured in the drum housing. The cams may be 
selected to suit varying tooling conditions and are supplied to order. 

When fitting new cams, handwind through index to' ensure that the rollers pass 
freely all round the cam track. Cross slide attachments and drives for use on 
Spindle Stopping machines are usually designed for a special and limited 
application to suit custopter' s components. 
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DISMANTLING 

Spindles should be dismantled in 6th Station. Feed Tubes, collet tubes, collet 
adjustment assembly and the collet bobbin are removed from the rear end of the 
spindle. The toggle pins, toggles toggle carrier and thrust pads are removed 
followed by the rear bearing nut and spacer. The clutch glut can be removed 
after unscrewing the taper point screw on the operating rod and extracting the 
rod from the back. 

With the centre block in the fully retracted position, the front bearing nose 
cap can be removed. The spindle is then carefully removed, leaving behind the 
rear spindle bearing, and stripping drive gear and bearings, the drive clutch 
ca~rier and the clutch plates and adjusting rings. 

When reassembling spindles the brake housing keyway must be aligned with the 
torque pin fitted in the front bearing bore. 

Retaining clips should be made to hold the drive clutch plate assembly together. 

The clutch should be disengaged when tightening the rear bearing locknut. The 
spindle nose cap should be eased into place over the piston ring seal, and the 
screws carefully tightened equally so as not to distort the nose cap. 

Key to Fig.34 
1. Indexing gear 
2. Thrust ring 
3. Centre shaft "C" 
4, End ea;> 
5. Collet (left hand thread) 
6, Feed finger (left hand thread) 
7. Torque p1n 
8. Brake 
9. Clutch glut 

10. Glut operating cam 
11. Drive clutch 
12. Thrust ring 
13. Adjusting screws 
14. Bobbin 
15. Toggle 
16. Adjusting ring (left hand thread) 
17. Steady bush 
18. Stock tube 
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DOUBLE BAR FEEDING MACHINE 

This machine is arranged to bar feed in 3rd and 6th Stations. The bar feed 
operation and collet operation are duplicated on the front and rear of the 
machine. 

The bar feed lever at the rear is operated by the bar feed lever at the front. 
The bracket to which the link is connected on the rear bar-feed slide is 
adjustable, so that components of different lengths can be produced up to a 
maximum of 1.3/4" (45 mm) difference. A scale is provided on the bracket which 
is set to the difference between the required bar-feed lengths. The longest 
component must always be set on the front bar-feed slide. Where the two 
components are equal in length, the scale is set at "O". 

The rear collet slide is operated by an independent lever from its own cams. 

The work is parted off the bar in 3rd and 6th Stations, cut-off slides being 
provided in both stations. Bar feed occurs as on the standard machine 
immediately before indexing. 

The 3rd and 6th Stations bar-stops are operated from the same lever Fig.31. 

Duplicate units of the auto stop are fitted to operate in both stations. The 
indicator lamp on the control panel lights up if the bar stock has been 
exhausted in either station. 

The double feeding machine can be operated as a single feeding machine after 
making the foliowing adjustments: 

1. Remove the rear bar feed shoe ~omolete with spr•ng and plunger. 

2. Set the same bar feed stroke on the rP.ar as set on the front. 

3. Retain the rear collet operating finger clear of the collet bobbins by 
means of the screw. 

4. Remove spring "B" (Fig.30) from the lower bar feed trip mechanism. 
This will render the mechanism inoperative. The upper bar feed trip 
mechanism must not be altered. 

5. Remove the rear bar stop from its shaft. 
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ATTACHMENTS 

Fig.37 gives General Data for Attachments 
Fig.36 is a Master. List of Attachments 

Many attachments ar.e stocked and supplied as separate 
Sections which can be combined to suit various requirements; 
see Figure 37 for. full details. 

The Wickman 5/8"-6 Parts List gives assembly drawings of 
each Section as stocked. The following pages give notes on 
application together with dimensional and other data. 
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A T T A C H M E N T S 

GENERAL DATA FOR STANDARD ATTACHMENTS 

FOR CHART INDICATING SECTIONS REQUIRED FOR VARIOUS TOOLING ARRANGEMENTS SEE 
PAGE 37 

FOR MASTER LIST OF ATTACHMENTS SEE PAGE 36 

Auxiliary Cross-Slide Motion 

Auxiliary Longitudinal Motion 

High Speed Drilling 

\ 

Die Head 

Tapping 

Chasing 

Synchronous Drives 

WICKMAN 5/ 8"-6 
Operator's Handbook 

115 

See Fig. 27 for Co..,binat ions and 
limitations 

See Page 119 for combinations and 
and limitations 

Any combination up eo 6 attachments 
Ratios 2:1 or 2.48:1 (Standard 

Machines) 
2.13:1 or 2.67:1 (Spindle 

Stopper) 
All attachments in concurrent use 
must have the same ratio. Maximum 
recommended drill spindle speed 
5,000 rpm. 2.48:1 and 2.67:1 ratios 
cannot be fitted in an adjacent
station following a Threading or 
Synchronous Drive. 

Drives available in all stations 
and in any combination up to 6 
attachments. Wide range of ratios. 

Drives available in all stations 
except station 1 and in any combi
nation except 2 & 3 together. Full 
range of on ratios available. WORK 
SPINDLE SPEEDS LIMITED - see appli
cation drawing of Threading Clutch 
Drive. 

One ·drive at front and/or one at 
rear by chain from centre shaft to 
station 2 or 4 at rear and/or S at 
front. 

Drives available in all stations 
and in any combination up to 6 
attachments. 

f-:-'1 

i i 
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Transfer Arm Pick-up and Sawing 

Synch•onous Pick-up Attachment 

WICKMAN 5/8"-6 
Operator's Handbook 

116 

Bore provided in 3rd and 6th for 
mounting transfer arm shaft in.line 
with cut-off slide operating shaft. 
One or. two transfer arm attachments 
possible. Transfer arm swing up, 
standard bar stop arranged to swing 
down. Motor driven saw attachment, 
adjacent to upper cross slides at 
front and/or rear. Longitudinal 
movement of transfer arm shaft from 
one of the four auxiliary drum cams 
and swing movement from disc cam 
outside main drive housing. 3rd 
station attachment is for Double 
Bar Feed Machines only. 

Available in stations 6 and/or 3; 
Drive from synchronous drive men
tioned above. Longitudinal movement 
in each case from the auxiliary 
drum cam. Collet operation from 
dogs on disc on main camshaft in 
front of main drive housing. 
Maximum recommended spindle speed 
3550 rev/min. 
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AUXILIARY LONGITUDINAL MOTIONS Mk.l 

1st, 2nd, 3~d & 6th STATIONS 

. 1st o~ 6th Station, Sec.489A 
2nd o~ 3rd Station, Sec.489B 
3~d Station, Sec. 489D 

) 
) [Fig.38] 
) 

6th Station, Sec. 489C ) 

These units a~e used' for operating the attachment body to perform reaming,. 
threading, and other operations in Stations 1, 2 3 and 6. The stroke is 
adjusted by the link block along the quadrant leve~. The scale reading gives 
the total stroke in inches and millimetres. 

The upper lever is articulated and the two halves are connected by a shear 
pin •. Should the pin shea~ due to ove~load, the attachment will be positively 
retu~ned, but will not be fed fo~ard during the next cycle. 

The articulated lever operates a pusher shaft, the back position of which is 
app~oximately constant. The attachment body and slide section is connected by 
suitable brackets to the pusher shaft. 

Key to Fig.38 
1. Section 417 
2. Shear pin 
3. Pusher shaft 
4. Constant back position 
5. Attachment face 
6. Section 489A Station 1 or 6 
7. Section 489C Station 6 
8. Standard cams available sections 489A, B,C,D 

in stations 1, 2, 3 & 6 -
Reaming, standard and accelerated timing 
Stroke setting diag~ams 487 Z lA & 487 Z 2A 

9. Camshaft keyway 
10. Notches in drum in line with key 
11. 7/8 in. (22.22 mm) dia. roller 
12. Station 1 o~ 6 Section 489A 
13. 7/8 in. (22.22 mm) dia. roller 
14. Station 6 Section 489C 
15. 0.015 in. (0.04 mm) clearance on standard cams 
16. Rotati9n 
17. 0.015 in. (0.04 mm) .clea~ance on standard cams 
18. 0.015 in. (0.04 mm) clea~ance on standard cams 
19. 0.015 in.· (0.04 mm) clea~ance on standard cams 
20. 7/8 in. (22.22 mm) dia. roller 
21. 7/8 in. (22.22 mm) dia. roller 
22. Layout of cam drums 
23. Station 3 section 489D 
24. 18 holes per row 5.16 in. B.S.F. 
25. Cams to be laid out on 7.9/16 in. (192.1 mm) dia. 

developed length 23.758 in. (603.4 mm) 
Station 2 or 3 section 489B 

26. Station 2 or 3 section 489B 
27. Pivot bracket 
28. Link 
29. Quadrant. lever 
30. Station 3 section 489D 
31. Dia. c"ams 
32. Drum dia. 
33. Cranked levers 
34. Keyway and groove in this position at 0' timing 
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REAMING 

RF.AMING IN 1st, 2nd, and 6th STATION (See Fig.39) 

The attachment consists of the auxiliary longitudinal motion coupled to the 
attachment body and slide, the reamer in its holder is clamped in the 
attachmentbody. !t is operated by cams mounted on a drum in the main drive 
housing. Camsare available for standard timing in 1st, 2nd, 3rd and 6th 
stations and alsoaccelerated timing in 3rd and 6th stations, see Fig. for 
layout of all reaming cams. 

Four reaming feed cams are available for ACCELERATED TIMING in 3rd and 6th 
stations and two cams for STANDARD TIMING 1n Stations 1 or 6 and 2 or 3. This 
range of cams, give different proportions of feed to approach stroke. 

STANDARD TIMING cams are timed with the centre tool block whereas ACCELERATED 
TIMING cams return early in order to clear the work before parting off. 

When parting off occurs early, due to setting excessive travel on the parting 
off tool slide, the clearance of the reaming (or threading spindle) to the work 
will be reduced. 

IN STATION 6 the m1n1mum total stroke that can be used for reaming should allow 
for the thickness of the bar stop (Fig.40) and preferably allow clearance for 
easy extraction of bar ends from the collet; (also applies to Station 3 on 
Double Bar Feed machines). 

SELECTING CAMS for reaming 1n 1st, 2nd, 3rd and 6th stations. Feed stroke and 
;scale setting instr9ctions are given on Fig.40. The cam giving the LOWESTSCALE 

SETTING should be used wherever possible. 

Key to Fig.39 
1. Reaming bracket section 488 
2. Reaming bracket section 488 
3. Use reamer holder W6-058-29 
4. Attachment body and slide section 488 
5. Stop rod and clamps section 488 
6. Push rod and clamps section 489A 
7. Reaming bracket section 488 
8. Push rod and clamps section 489B 
Q. Push rod and clamps section 489D 

10. Reaming bracket section 488A 
11. Reaming bracket section 488A 
12. Push rod and clamps section 489C 
13. Maximum diameter swing over .slide 
14. Push rod and clamps section 489A 
15. Push rod and clamps section 4895 
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Key to Fig.40 
1. Accelerated timing 
2. Accelerated timing 
3. Standard timing 
4. Standard timing 
5. Camshaft shown 1n o• position 
6. Station 6 
7. Station 3 
8. Station 1 or 6 
9. Station 2 or 3 

10. View showing cam drum with a selection of 
cams fitted 

11. To obtain feed/rev: 
When using accelerated t1m1ng cams multiply 
actual feed stroke by 2 and obtain from feed 
speed chart the feed/rev. for the equivalent 
stroke calculated, 
When using standard timing cams the feed/rev. 
is obtained from the feed and speed.chart 
directly with the actual feed stroke. 

12. To obtain stroke setting: 
1. Mark feed stroke required on vertical scale 
2. Draw horizontal line across and where it cuts 

the cam line gives the scale setting. 
Note: Where a choice of more than one cam is 
available it is preferable to use the cam requiring 
the lowest scales setting. When reaming in station 
6 (and 3 on double bar feed machines) clearance to 
the bar stop must be allowed for when the stroke 
is ~alculated. 

13. Approach 
14. Clearance must exist here when tool 1s fully back 
15. Total stroke 
16. Feed 
17. Reamer 
18. Bar Stop 
19. Work 
20. (487 V 102A station 1 or 6) Accelerated 

(487 V 110A station 2 or. 3) timing 
Total stroke = 0.83 x scale setting 

21. (487 V 103A station 1 or 6) Accelerated 
(487 V ll1A station 2 or 3) t1m1ng 
Total stroke = 0.9 x scale setting 

22. (487 V 104A station 1 or 6) Accelerated 
(487 V 112A station 2 or 3) timing 
(487 Y 118A station 1 or 6) Standard 
(487 V 120A station 2 or. 3) ·timing 
Total stroke = scale setting 

23. (487 V 105A station 1 or 6) Accelerated 
(487 V 113A station 2 or 3) timing 
(487 Y 119A station 1 or 6) Standard 
(487 V 121A station 2 or. 3) timing 
Total stroke = scale setting 

24. Direction of rotation 
25. Feed stroke 
26. o• of cam drum (ie. centre line of keyway 1n 

camshaft) 
27. Station 2 or 3 

Auxiliary longitudinal motion mechanism section 
489B 
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28. Station 1 or 6 
Auxiliary longitudinal motion 
4R9A 

29. Station 3 
Auxiliary longitudinal motion 
4890 

. 30. Station 6 
Auxiliary longitudinal motion 
489C 

31. Note: Cams used for station 6 
station 1 or 6 
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HIGH SPEED DRILLING 

DRIVE SECTION 490H SPINDLE UNIT Sec: t ion 490G 

This attachment can be fitted in all stations. 

When more than one attachment is fitted, all.must be driven at the same drill 
to work spindle ratio. Standard ratios·available are 2:1, 2.4A:l (Standard 
machine), 2.13:1 or 2.67:1 (Spindle Stopping machine). 

The drill and work spindle r.otate in opposite directions; a quoted ratio allows 
for this and gives the relative speed of the drill to the work. A ratio of 2:1 
means that the relative drill speed is twice the work spindle speed, i.e. the 
drill revolves at the same revs/min. as the work but in the opposite direction. 

The driving gear for the ratio required is selected from the table. 

The attachment will accommodate parallel shank drills up to 1/4" diameter 
(6.4mm) held in collets (Eric:kson Series 300). 

The High Speed Drilling spindle unit fits in the standard bracket toolholder or 
the reaming attachment body. 
NOTE: When selecting High Speed Drilling Attachment drive ratios the resulting 
Attachment Drill Spindle speed should be checked against recommendations. 

Key to Fi~.41 !.Distance to collet nose: 
Minimum- MK.IA:l.l/2 in. (38.1 mm) 

MK.I!: 7/8 in. (22.2 mm) 
Maximum- 10.1/4 in. (260.4 mm) 

2. High Speed Drilling spindle, section 490G ; 
3. Bracket toolholder -

W6-058-60 for stations 1, 2, 3 & 6 
W6-058-33/4 for stations 4 & 5 

33/5 
4. High_speed drilling drive, section 490H 
5. Idler gear 22 teeth 
6. Driving gear, see table 
7. Centre shaft 
8. Recommended maximum drill speed 5,000 

rev/min 
9. Ol'riiMG G'l.ut $TAHOU'Ct ;g:' .. ""'""' ....... ,..,. .......... AATIO IIIATIO 

" •••• 1:11127. ,, ' a·•:1 • • 
'0 ... , .• _,,, r~o. 2-4•1 2•6711 . 

10. 2:1 ratio means that the relative speed 
of drill eo work is twice the spindle speed 

11. Station 6 
12. Station 3 
13. Drive fitted with 2:1 ratio 
14. Station 4 
15. Adjusting plate 490 X 126 must be reversed 

in this station 
16. Bristol Erickson collet series 300 0.013 in. -

0.250 in. (0.33 - 6.4 mm) capacity 
17. Drive fitted with 2.48:1 ratio 
18. Note: 2.48:1 ratio cannot be fitted in an 

adjacent station following a threading drive 
or synchronous drive 

19. Station 5 · 
20. Adjust screws to give 0.005 •n. (0.13 mm) backlash 

in gears 
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THREADING ATTACHMENT 

THREADING ATTACHMENTS can be fitted in all stations (see Fig.41) 

Threading operations are usually performed at lower surface speeds than those 
suitable for turning or drilling. As it is not poss:Lble to vary the sp1ndle 
speed during the time cycle and in order to obtain suitable surface speeds for 
thread~ng, while still using economical work spindle speeds, it becomes 
necessary to rotate the threading tool in the same direction as the work 
spindle but at a faster or slower speed. The difference between the work 

·spindle speed and the threading tool speed will then provide an effective 
surface speed for threading. ' 

A commonly used threading speed is 1/5 of the work spindle speed, requiring the 
threading tool to be rotated at 4/5 of the work spindle speed for ri~ht-hand 
threads, or 1 1/5 times the work spindle speed for left-hand threads. This u 
termed an "ON" threading ratio of 5, being the relative spead of the work 
spindle and attachment spindle during the "ON" threading of the die or tap. If 
the cycle time permits, slower ratios may be used to reduce cutting speeds, 
increase tool life, and improve finish. Faster ratios may be employed on free 
cutting materials, thus permitting faster machine. cycle times. 

Since a solid tap or die, after performing the threading, must also be run 
"OFF" the component during the feed cycle, it is desirable that this non
productive operation be performed as quickly as possible. Excessive difference 
between forward and return speeds will, however, cause increased clutch wear 
and a possible difficulty in maintaining threaded length and finish. A 
commonly used "OFF" ratio is approximately 3:1, ie. the relative speed is one 
third the work spindle speed. 

TAREADING ATTACHMENT DRIVE SLEEVE Section 482 

The drive sleeve unit is fitted to drive all threading attachments. It 
consists of a driving sleeve running in ball journals, and attached to the 
threading attachment in the attachment holder (section 486). 

THREADING DRIVE (Fig.42) 

This drive can only be used with self-opening dieheads, collapsing taps (or for 
slow speed reaming if required) because it has an "ON" ratio only. 

It consists of an adaptor plate and gear on the drive sleeve being driven by a 
. gear on the centre shaft. The "ON" ratio can be changed by changing the gears. 

Key to Fig.42 
1. Collet nose 2.3/8 in. (60.3 mm) 
2. Maximum swing over· slide 
3. 22 in. (559 mm) between housings 
4. 3.78 in. -(559 mm) between housings 
5·. Attachment face 
6. Section 482 
7. :Ot'iven gear ""S" 
8. No rear bore in station 1 
9. Assembly 1 R.H. 

10. Driving gear "A" 
11. Gear centre for full threading "OFF" gears 
12. Section 417 
13. Spacer for full threading "ON" gears 
14. Driving gear 11 C" 
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1:5. Assembly 2 R.H.l6, DT"iven gear "B" 
17. DT"iven gear ~'D" 

18. Driven gear "D" 
19. Section 482 
QO, Driving gear "A"· 
21, Assembly 4 R.H. 
22. Assembly 3 L.H. 
23. DT'iving gear "A" 
24. Section 417 
25. Dr1. vt.ng gear "C" 
26. D-r.iyen gear "D" 
27, Section 482 
28, Assembly 5 L.H. 
29. Section 41730. Section 482 
31. Sect ion 482 
32. Spacer for H.S. drilling 
33. Section 486 
34, 4.1/4 in. (108 mm) min. 
35. 11.1/S in. (203 mm) max. 
36. 5/8"-6 Standard Machine 

5/8"-6S Spindle Stopping Machine 
Drive ratios using driven gears of more 
than 39 teeth in adjacent stations must be 
offset as shown in assemblies 1 & 2 

37. 

' 

I ' I ·ij ' 

~ ' 1::,~. f~:: • 
• ' ' ' ' 

38. 

' 

39. For other ratios available to special order 
see 481 V 4 

' 

40. For view on· attachment face showing relative 
positions of section 482 drive housing 481 Z 10 

41. This drive system is also used for. slow speed 
reaming with reamer holder_ 486 X 174 in place 
of ·tap holder. The ratios apply to both slow 
speed r.eaming and threading 

42. Assembly 4 & 5 right and left hand used 
concurrently 

43. Assembly 3 left hand only 
44. Assembly 2 used in conjunction with assembly 

1 using 2 ratios, o~ where driven gears exceed 
39 teeth when used in adjacent stations 

45. Assembly 1 right hand only 
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THREADING CLUTCH DRIVE 

Section 481 Fig.43 

On a threading attachment drive sleeve, 
gear (and adapto" plate) by a threading 
drive for use qith solid taps and dies. 
ratio and an "OFF" ratio controlled by a 
one. is fitted to a.machine the following 

Section 482, replacement of the driven 
clutch results in a universal threading 

This universal drive gives an "ON" 
threading clutch and when more than 
conditions apply: 

RIGHT HAND THREADS TO BE CUT:-

Two different "ON" ratios may be fitted 
But only one "OFF" ratio can be fitted 

LE·FT HAND THREADS TO BE CUT:-

Only one "ON" ratio can be fitted, although two 
"OFF" ratios can be fitted 

RIGHT HAND AND LEFT HAND THREADS TO BE CUT :-

One right hand "ON" and one left hand "ON" ratio 
may be fitted 

One right hand "OFF" and one left hand "OFF" ratio 
may be fitted 
ie. four different ratios 

Additional universal drives to any of the above conditions, must employ the 
ratios ·fitted, but driven gears of 1n0re than 39 teeth in adjacent stations must 
be offset. When the universal threading drive is fitted and used with a self 
opening diehead, the "ON" ratio is engaged continuously by retaining the glut 
shaft in the one position. This avoids frequent stripping and refitting the 
drive to suit solid dies or self-opening dieheads. 

FULL THREADING CANNOT BE USED IN STATION 1 • 

Key to Fig.43 
1. 
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2. Fitted for use with self-opening dieheads 
3. Set nuts to retain clutch in position 
4. Set nuts with no clearance when clutch is 

forward 
5. Right hand threads 
6. Set these nuts to operate clutch when sliding 

block is fully back. Nuts are not required for 
stations 2, 3 & 6 

7. Driven gear "B" 
B. Note: Set 481 X 110 flush with face of boss 
9. Driving gears "A" 10. On 

11. Connect to oil supply 
12. D-riven gear "E" 
13. Clamping screw 
14. To adjust clutch turn serrated disc 
15. Clearance when clutch 1s fully over 
16 •. Left hand thread 
1 7. Driven gear "F" 
18. Section 41719. DTiving gears "C" 
20 .. Driven gear "D" 
21. Fitted for use with solid taps and dies 
22. Section 482 
23. Spacer for high speed drill 
24. Off 
25. Spacer for diehead 
26. Section 482 
27. Attachment face 
28. Clutch normally supplied with 481 X 132/28 fitted 
29. Reset block section 489A for station 6 
30. Station 1: 

Full threading cannot be used in this station. 
A diehead can be used by fitting diehead drive 
482 V 1 

31. Station 1 
32. Station 6 
33. Station 5 
34. Reset bracket for stations 4 & 5 
35. Connect to oil supply 
36. Section 427 
37. Station 4 
38. Station 3 
39. Section 489B pusher cannot be used for stations 

2'& 3 concurrently 
40. Station 2 
41. Reset block section 489B for stations 2 & 3 
42. Stations 2 & 3 

Full threading cannot be used in these stations 
concurrently. A diehead in station 3 can be used 
adjacent to full threading in station 2 by fitting 
diehead drive 482 V 1 
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~ey to Fig.44 
1. Do not fit this cam when us~ng a self-opening 

diehead 
2. 5th Station Threading Cams 
3. Section 486C MK.III 
4. 4th Station Threading Cams 
5. Section 486B MK.III 
6. Feed per rev. is twice that shown on feed and 

speed chart 
7. To find scale setting required: 

Scale setting in inches 
= AVAILABLE CUTTING REVS. 

2 x "ON" Ratio x Threads/In 
8. ~or any given scale setting: 

Total Stroke = Scale Setting + Fast Motion 
Approach Stroke = Fast Motion 
Feed Stroke.= Scale Setting 

9. Do not fit this cam when using a self-opening 
diehead 

10. Section 486B MK.III 4th Station view in direction 
of arrow "Y" 

11. Cams shown thus:* are fitted as standard to the 
machine 

12. Section 486C MK.III 5th Station view in direction 
of arrow "X" 
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Key to Fig, 45 
1. Camshaft shown 1n 0' position 
2. Station 6 
3. Station 3 
4. Station 1 or 6 
5. Station 2 or 3 
6. View showing cam drum with a selection of 

cams fitted 
7. To obtain feed stroke required: 

Feed Stroke required= Available cutting revs, 
"A" x threads/in. X "ON" 

8. To obtain stroke setting: 
1. Mark feed stroke required on vertical scale 
2,- Draw horizontal line across and where it cuts 

the cam lines ,gives the scale setting 
NOTE: Where a choice of more than one cam 1s 
available it is preferable to use the cam 
requiring the lowest scale setting. When 
threading in station 6 (and station 3 on 
double bar feed machines) clearance to the bar 
stoo must be allowed for when the stroke is 
calculated. 

9. Approach 
10. Clearance must exist here when toot 1s fully back 
11. Tap (or diehead) 
12. Bar Stop 
13. Work 
14. 
15. 
16. 

17. 

18. 

Feed 
Total Stroke 
(487 V 106A- Station 1 
(487 V 114A - Station 2 
Total Stroke= 0.77 in. 
"A" = 2.96 in. 
(487 V 107A ~ Station 1 
(487 V 115A - Station 2 
Total Stroke = 0.82 in. 
"A" = 3. OS in. 
(487 V 108A - Station l 
(487 V 116A - Station 2 
Total Stroke = 0.89 in. 
"A".= 3.18 in. 

or 6 
or 3 
x Scale 

or 6 
or 3 
x Scale 

or 6 
or 3 
x Scale 

19. (487 V 109A - Station 1 or 6 
(487 V 117A- Station 2 or 3 

Setting 

Setting 

Setting 

Total Stroke = 0.97 in. x Scale Setting 
"A" = 3.4 in.20. Direction of rotation 

21. Feed Stroke 
22. 0' of Cam Drum (ie. centre line of keyway 

in camshaft) 
23. Station 2 or 3 

Auxiliary longitudinal motion mechanism Sec.489B 
24. Station 1 or 6 

Auxiliary· longitudinal motion mechanism Sec.489B 
25. Station 3 

Auxiliary longitudinal motion mechanism Sec.489D 
26. NOTE: Cams used for Station 6 are also used for 

Station 1 or 6 
Cams used for Station 3 are also used for 

. Station 2 or 3 
27, Station 6 

Auxiliary longitudinal motion mechanism 
Section 489C 
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CALCULATING WORK SPINDLE ~VOLUTIONS FOR THREADING 

When considering the use of a threading attachment, it is first necessary to 
establish the number of work spindle revolutions requir.ed. These depend on the 
lead, length of thread and threading ratios used; an allowance of two extra 
threads is usually made for starting. 

WHEN USING SELF-OPENING DIEHEADS the number of revolutions may be found by 
multiplying the number of threads to be cut plus the allowance for starting, by 
the "ON" ratio used. 

Number of threads to be cut 
threads for starting. 

=length of thread x T.P.I. to which LS added two 

CALCULATION (a) 

Work spindle revolutions required = 

[(Length of thread x T .P. I.) + 2] x "ON" ratio 

For example:- To cut a 20 T.P.I. thread 3/4" long with an "ON" ratio of 5, 
work spindle revolutions required are as follows: 

[(3/4" x 20) + 2] x 5 = 85 revolutions, or:-

For a l.Smm pitch thread x 30mm long with an "ON" ratio of 5 work spindle 
revs. are:-

c~~ +~X 5 " 110 reVS, 

WHEN USING SOLID TAPS OR DIES extra revolutions must be allowed for the tap or 
die to run of£ the job. 

CALCULATION (b) 

Work spindle revol~tions requ~red = 

((Length of thread x T.P.I.) + 2] x ["ON" ratio + "OFF" ratio] 

For example:- To cut a 20 T .P. I. thread 4/4" long with an "ON" ratio of 5 and 
an "OFF" ratio of 2, the work spindle revolutions required are ·as follows:-

[(3/4 x 20) + 2] x (5 + 2) = 119 work spindle revolutions 
or:-

For a l. 5 mm pitch thread x 30 mm long with an "ON" ratio of 5 and an "OFF" 
ratio of 2, work spindle revs are:-
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When threading in all stations ascertain that the work spindle revolutions 
required for threading do not exceed the available cutting revolutions which 
are given on the speed and feed chart. The available cutting revolutions 
depend on the cycle time and are determined by the longest operation, which in 
some cases may be the threading operation. 

WHEN THREADING IN STATION 6 (and in Station 3 on double bar feed machines) to 
allow time for parting off, the work spindle revolutions required for threading 
should not normally exceed half of the available cutting revol~tions. 

Provision is made for the return cam to be retarded in 10• steps. Fig. 
shows the range provided, so that approximately 1/2, 9/16 and 5/ R of the 
cutting revolutions are available for threading. The use of these figures 
depends upon the r~lative strength of the work at the time threading is 
completed, as the part off tool is usually part way through the work. This may 
be corrected in some cases, by setting a longer part off stroke than necessary, 
and arranging for the part off tool to cut only at the end of feed stroke. 
This will depend on the allowable feed rates on the part off tool. In the case 
where the calculated revolutions required for threading exceeds the maximum, 
the cycle time must be increased to give more available cutting revolutions, or 
a faster "ON" ratio must be used. 

SELECTING CAMS FOR THREADING 

Threading cams must be used when threading, the cam profile enabling consistent 
and accurate setting of the attachment. One threading cam available for 4th 
Station and one for 5th Station (see Fig.44). Four cams are available for 2nd 
and 3rd Stations and four·cams for 6th Station (see Fig.45). 

The timing of the movements given by these cams is shown on the t1m1ng diagram 
(Fig.21) and the following sequence of movements to the threading push rod is 
produced. 

1. Fast approach stroke 

2. Feed stroke •. This is set to suit the thread being cut snd serves to lead 
the threading tool correctly. 

3. Dwell. This continues while the threading tool completes the cutting and in 
the case of solid taps and dies, allows the tool to run "OFF" the work. 

4. Fast return, with accelerated timing cams. This occurs while the centre 
tool block and the cross slides are still feeding forward. 
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FITTING THREADING CAMS 

FITTING THREADING CAMS for 4th and 5th Stations (Fig,44) 

Threading cams are fitted in place of the feed cams in the upper motions. It 
will be found easier to fit the cams if.the operating link is disconnected from 
the operating lever by the removal of the pin which is retained by a screw in 
the stroke adjusting block, Check that the cam roller will pass around the cam 
tank. Guard cam 486 V 142B should not be fitted when using a self-opening 
diehead, ,. 

FITTING THREADING CAMS for lst, 2nd, 3rd and 6th Stations (Fig.45) 

The three pieces comprising the threading cam are fitted to the drum 1n the 
position shown, A groove across the rim of the drum indicates o• timing, and 
cams should be positioned from this groove. Check that a 7/8" (22.2 nnn) 
diameter roller will pass at all points around the cam. 

CALCULATING SCALE SETTINGS 

CALCULATING SCALE SETTING FOR 4th and 5th Station Threading Cams (Fig.44) 
These threading cams have the same rise as the standard feed cams. The total 
stroke is therefore equal to the scale setting. 

The rate of feed during the feeds stroke is TWICE THE FEED RATE of the standard 
feed cams or TWICE THE FEED RATE shown on the speed and feed chart for the 
particular scale setting. 

CALCULATION (c) 

Scale setting in inches = Available cutting revs. 
2 x "ON" ratio x T.P.I. 

OR 

= Available cutting r.evs. x pitch 
2 x "OW' ratio 

Maximum scale setting 1s 2" (50.8 nnn) 

For example:- To cut a 20 T.P.I. thread using an "ON" ratio of 5 from speed and 
feed chart, available cutting revolutions = lOO (This is determined by the 
longest operation). 

Using calculation (c) 

The scale setting = 
in inches 

100 100 ,. 
2x5x20 = :oo"' i 

For 1.5 mm pitch and an "ON" ratio of 5, scale setting (mm) = 

WICKMAN 5/ 8" -6 
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CALCULATING SCALE SETTINGS FOR 1st, 2nd, 3rd and 6th STATION THREADING CAMS 
(Fig.45) 

The feed stroke and scale settings are found from Fig. 

A choice .of four lead cams is given, and the cam giving the greatest scale 
setting should be used wherever possible for ease of removal of bar~ends. The 
scale setting gives the total stroke, and the setting chosen must be at lease 
equal to the distance from the end of the work to the further end of the 
thread, plus 3/4" (19 !ID!l) to allow clearance for the bar stop. 

DATA TO BE GIVEN ON THE TOOLING LAYOUT 

The information obtained by methods explained in the previous pages should be 
incorporated in the tooling layout and not be left for the setter to 
calculate. The following items for instance, should be considered essential. 

1. Full details to be used (see Attachments Sections Chart) 

2. The Gears to be used on the drive units for "ON" and "OFF" ratios. 

3. The cams to be used. 

4. The scale settings to be set. 
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FITTING DRIVE UNITS 

The Driving gears on the centre shaft (Fig.46) are fitted first. To facilitate 
this, remove the screws holding the bear,in~ housing located behind the pick off 
gear and withdraw the shaft outwards, dropping off the spacers in the 
attachment compartment. 

If the threading' clutches are to be fitted in Stations 4 or. 5, the glut 
shifting fork should be fitted next to the underside of the sliding block. 

The rear. housing must first be fitted into the drive housing. The clutch can 
then be fitted complete with its driven gears and the diehead drive slid in to 
support it. Secure the diehead drive by tightening the slotted locknut. The 
rear housing must be connected to the oil supply, three connections ar.e 
provided (numbers 150, 151, 152) for attachment oiling in the main drive 
housing. The oil supply is adjusted at the distributor block in the bottom of 
the main drive housing. If the diehead drive only, Section 482, is to be used 
it is fitted as shown on Fig.42 but if in combination with a universal drive, 
see Fig.43. 

The glut shaft should be fitted after the clutch, the spring being removed for 
the purpose. With the glut adjusted and clamped on the rod so that in the "ON" 
position there is l/64" (0.4 znm) clearance between the clutch· bobbin and 
adjacent clutch parts (as shown on Fig.43) the latch has 0.015" (0.4 mm) 

clearance to drop into engagement. 

IN STATIONS 4 and 5 the nuts in front of the glut should be set with the 
sliding block FULLY BACK to obtain above condition. 

IN STATIO~S 2, 3 and 6 the clamp is set on the push rod to obtain above 
condition with the attachments mechanism FULLY BACK. 

IN ALL STATIONS the pair of nuts limiting travel into the "OFF" position should 
be set so that there is l/32" (0.8 mm) clearance between bobbin and adjacent · 
clutch parts. 

Both sides of the clutch should then be adjusted so that the clutch wi 11 trip 
satisfactorily. 

When the clutch is set for use with a self-opening diehead, the latch spr•ng 
taken off and the trip rod uncoupled from the latch. The latch and its p>n are 
then removed. The nuts on the glut shaft are moved along to retain the clutch 
in the 11 0N" position. 

Key to Fig.46 
l. Attachment face 
Chasing Drive Chainwheel 

2. 4th & 5th Station 

3. SECTION 
CRCFGN 

490 
A9207 

490J 
A9168 
A9082 

490J 
482 

A~~~s A9 82 
490J 
482 

A916B 
A9082 
·481 
481 
481 

A9168 
481 

A 9168 
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ATTACHMENT POSITIONj 

HIGH SF€ED DRILLJNG. 
FLAT ~TING'(Q:css SJDE MCCNTED). A 

SYNCHRONOUS DRIVE. 
SYNCHRONOUS SLOTTING. 8 
FLAT G!::l'€RATING (LONGlTUCiNAL SUC€ MOUNTED) 
SYNCHRO.CVS DRJVE. 
TIHREADING. c SYNCHRONOUS SLOTTING. 
FLAT G!::NERATING (LONGITWINAL SL.CE MOJNTE)). 
SYNCHRONOUS DRIVE. 
THREADING. D SYNCHPCINOUS SLOTTNG 
FLAT G!::NEHATING (L.CNGiT1..01NAL SLIDE MOUNTED). 
THREAD.!_1':!9 CLUTCH DRIVE. E 
THRE.ADr-'G CLUTCH DRIVE. F 
THREADNG CLUTCH DRIVE. . 
SYNCHRONOUS SLOTTING (RATIO GEAR\ G 

THREADING CLUTCH DRIVE. 
H SYNCHRONOUS SLOTTING (RATIO GEAR) ' 
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FITTING THREADING ATTACHMENTS 

The threading attachment body, spindle and slide (Section 486) is fitted as 
shown on Fig. When used in 4th and 5th station, it is fitted to the 
iongitudinal slide and in lst, 2nd, 3rd and 6th Stations to the centre block. 
The longitudinal slide and the attchment slide must be po~itioned to reduce to 
a minimum the overhang of the threading .attachment to the slide during any of 
the working positions. 

The diehead, tapholder or di.eholder is fitted in the bore at the front end of 
the threading spindle and driven by a central screwed pin through the shank. 
It is essential that the split pin is replaced by retain this pin during· 
runn1.ng. 

When using solid taps and dies it •s essential that some form of floating 
ha lder be used. 

IN 4th and 5th STATIONS the trip rods and push rods are fitted as shown in 
Fig.47; a self opening diehead and floating tap assembly are shown in· the 
illustration. 

IN lst, 2nd, 3rd and 6th STATIONS the trip rods are fitted as shown on Fig.47. 

The attachments in. lst, 2nd, 3rd and 6th are operated by auxiliary longitudinal 
motions; it is advisable to fit these motions before fitting the bracket and 
rods to the threading attachment. 

The threading cams should be ritted and checked by pass•ng a roller around the 
track. 

When threading clutch is fitted in 2nd, 3rd or 6th, the.clutch resetting clamp 
must be fitted on the pusher shaft (Fig.43). The back position of the pusher 
shaft is approximately constant so that once the glut shifting fork has been 
set, the stroke can be alt.ered without affecting this setting. 

Key to Fig.47 1. Brackets Section 486A 
2. Section 432 
3. Section 429 
4. Brackets Section 4!l6A 
5. Sections 486F & 486G Threading Attachment 

Return Check Switch can be fitted to all 
stations except station 6 
bar feed machines) 

6. Clamp F Section 486 
7. Clamp D Section 486A 
8, Clamp J Section 486F 
9. Push Rod Section 486A 

10. Clamp B Section 486A 
11. Pusher Sleeve and Spring 
12. Clamp A Section 486A 
13. Push.Rod Section 486A 
14. Limit Switch Section 486F 
15. Drive Sleeve Section 
16. Diehead 
17. Clamp G 
18. Clamp K 
19. Clamp c 
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20. Pusher Sleeve and Sp.ring Assembly Section 486 
21. Diehead Assembly Stations 4 & 5 
22. Clamp L Section 489 
23. Bracket Section 486E 
24. Brackets Section 486E 
25. Brackets Section 486D 
26~ Section 486E is used in Stations 3 and 6 only 

when an attachment is being used in adjacent 
Station 1 or 2 
NOTE: Secti~n 486E cannot be used when tapping 

is required 
27. Bracket Section 4860 
28. 

STN DIEHEAD TAP 
1 4860 
2 4860 4860 
3* 4860 4860 

ORE 
4 486A .486A 
5 486A 486A 
6* 4860 4860 

ORE 

29. All Stations require Section 486. See table 
for extra Sections required for individual 
Stations 
NOTE:· Tapping is not available in Station l 

30. Clamp P Section 486 
31. Diehead Assembly Stations 1, 2, 3 and 6 
32. Clamp D Section 486A 
33. Push Rod Section 486A 
34. Clamp J Section 486F 
35. Clamp B Section 486A 

. 36. Clamp N Section 486 
37. Pusher Sleeve and Spring Assembly Section 486 
38. Clamp A Section 486A 
39. Push Rod Section 48940. Push Rod Section 486A 
41. Diehead Rod Section 486 
42. Limit Switch Section 486F 
43. Threading Clutch Mechanism Section 481 
44. Drive Sleeve s·ection 482 
45. Limit Switch Section 486F 
46. Drive Sleeve Section 482 
47. Clamp K Section 489 
48. Trip Rod ·section 486 
49. Clamp C Section 486A 
SO. Pusher Sleeve and Spring Assembly Section 486 
51. Clamp J Section 486F 
52. Tapping Assembly Stations 4 & 5 
53. Clamp E Section 486 
54. Bracket Section 486D 
55." Brackets Section 4860 
56. Brackets Section 4860 
57. 1 hole drill and ream for 5/32 in. (3.96 mm) 

taper pin with glut sleeve in position 
58. 9/32 in. (7 .1 mm) drill 
59. Diehead glut; phosphor bronze casting 

PS 2C BS 1400 
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60. Glut dimensions to suit diehead 
61. Glut sleeve, mild steel 
62. Clamp M Section 486 
63. Clamp L Section 489 
64, See 482 Z 10 for spindle nose (bore and driving 

pin) dimensions 
65. Tapping Assembly Stations 2, 3 & 6 
66. Trip rod section 486 
67. Clamp R Section 486D 
68, Push Rod Section 489 
69. Threading Clutch Mechanism Section 481 

SETTING THREADING ATTACa~NTS 

SETTING THREADING ATTACHMENTS - 4th and 5th STATIONS 

The following should be read in conjunction with the threading attachment 
diagrams Fig.47 FOR SELF OPENING DIEHEADS. 

1. Set the operating block on the cam lever to the scale setting as calculated 
(Calculation c) Page 143 

2. Handwind to the beginning of the feed stroke 

3. Adjust clamp "A" until the dies are just clear of the work. If the length 
of thread is less than the scale setting, a minimum clearance equal to th~ 

scale setting minus the thread length must be set between the dies and the work, 

4. Set clamp "C" J.n conjunct:ion with clamp "A" to obtain the most advantageous 
working position of the attachment bo~ on its slide. 

5. Set clamp "B" just dear of the push sieeve. 
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6. Set clamp "D" with a min1mum clearance equal to the thread len!':th plus the 
clearance set between the dies and the work, minus the scale setting. It 1s 
advisable to start with more clearance than this and adjust closer after 
diehead trip has been set correctly. This clamp must not contact the 
attad1ment body bracket, before the diehead has opened. 

7. Set clamp "F" to open the diehead when the correct length of thread has been 
cut; the forward motion of the push rod must have ceased before the diehead 
opens. 

8. Set clamp "G" to close the diehead when the attachment 1s fully back. 

The following should be read 1n conjunction with diagrams Fig.47 FOR SOLID TAPS 
OR BUTTON DIES. 

1. Set the operating block in the cam lever to the scale setting as calculated 
(Calculation c) Page 

2. Handwind to the beginning of the feed stroke. 

3. Adjust clamp, etc. (as for self opening dieheads) 

4. As for self open1ng dieheads 

5. As for self open1ng dieheads 

6. Set clamp "D" with a minimum clearance equal to the thread length plus the 
clearance set between the tap or die and the work plus 1/8" (3.2 mm). It is 
advisable to start with more clearance than this and adjust closer after the 
clutch trip has been set correctly. This clamp must not contacj; the attachment 
body bracket before the tap or die has finished and is clear of the work. 

T. Set clamp "E" to trip the clutch into reverse when the tap has reached full 
depth. This can be done by setting the clamp clear of the bush by an amount 
equal to the thread plus the clearance set, minus 1/ 8" ( 3. 2mm) 
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SETTING THREADING ATTACHMENTS - lst, 2nd, 3rd and 6th STATIONS. 

The following should be read in conjunction with the threading attachment 
diagrams Fig,47 FOR SELF OPENING.DIEHEADS 

1. Having s~t the correct scale setting, handwind the machine to the beginning 
of feed stroke 

2. Adjust clamp "K" until the dies are just clear of .the work. If the feed 
stroke of the cam is greater than the thread length, a clearance equal to the 
feed stroke less the thread length must be set between the dies and the work. 

3. Set clamp "P" to open diehead when the correct length of thread has been 
cut. Forward movement of the push rod must have ceased before the diehead 
opens. 

4. Set clamp "L" so that, while never touching the push sleeve during the 
forward motion of the diehead, it would nevertheless give a positive pull back 
to the attachment should the return spring fail. 

5. Set clamp "N" to close the diehead when the attachment J.s fully back. 

The following should be read in conjunction with the threading attachment 
diagrams Fig.47 FOR SOLID TAPS OR BUTTON DIES 

1. Set correct scale setting and handwind the machine to start of feed stroke 

2. Set clamp "K" as in paragraph 2 of the diehead instruction above 

3. Set clamp ''M" to trip the clutch into reverse when the tap has reached full 
depth. This may be done by setting the clamp clear of the bush bY an amount 
equal to the thread length plus the clearance set between the tap or die and 
the work less 1/8" (3 .2 mm). 

4. Set clamp "L" as in paragraph 4 of diehead instructions above. 

SETTING THREADING ATTACHMENTS - GENERAL NOTES 

It is advisable to check threading setting by use of the "Jog" button so that 
all settings and adjustments can be checked and modified if necessary. 

Never handwind the machine through feed when threading is set and a component 
is at the threading station. 

Never handwind backwards without either relieving the clamp "A" (see l'ig.47)so 
that the tap or di·e is clear of the work, or r:emoving the tap or die. 'Nhen 
using a self-opening diehead, this may be tripped open in order to handwind 
backwards. 

Scale setting, clearance to be set, and cams to be used should be specified on 
tooling layout and not left to the setter to calculate. 

When setting, watch the movement of the attachment to observe whether clutches 
are slipping; movement ceases when this occurs. 
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THREADI~G AtTACHMENT - RETIJRN CHECK SWITCH 

See Fig.47 Section 486F 

The unit can be fitted to the threading attachment in all stations except bar 
feed stations and is normally fitted or supplied with threading. It consists 
of a bracket mounted micro-switch operated by a bell crank lever and a spring 
.cushioned operating rod, stop plate and electrical conduit and wiring. The 
stop plate is needed on stations 1, 2 and 3 only. 

The unit is designed to close the micro switch on the threading attachment 
returrl stroke; failure to return keeps the switch open, and allows the timing 
switch (2 LS) fitted at the bar feed end of the main camshaft to stop the 
machinery de-energising the feed trip solenoid (at collet open) see Fig.20 
(refer to machine wiring diagram). 

The switch bracket is bolted to the main drive housing attachment face, the 
stop plate screwed to the threading attachment bracket and the operated rod 
carrying clamp "J" 1.s passed through the stop bracket. 

When threading is completed the switch should operate when the tap or die 1.s 
approximately 1/4" (6.4mm) clear of the work, clamp "J" can now be set to 
achieve this. 

If a transfer arm pick-up attachment is used in 
station 4 must be mounted as shown on 486 Y 11. 
attachment is used in station 6 the check switch 
as shown on 4116 Y 11. 

station 3 the check switch for 
If a transfer arm pick-up 
for station 5 must be mounted 

lfuen threading takes pla~e without a transfer· arm pick-up attachment being 
used, the check switches are mounted as shown on Fig.47. 

CHASING ATTACHMENTS 

These attachments can be fitted to the cross slides in 2nd or 4th and/or 5th 
station, and comprise: the chasing attachment and drive unit and extra parts. 

CHASING ATTACHMENT 2nd STATION SECTION 492C, 4th or 5th STATION SECTION 492 
MIC II 

The chasing slide is oscillated by the lead cam and is moved to and from the 
work by the relief cam and tension spring. The tension of the spring can be 
adjusted by the nuts on the spr1.ng anchor whilst the attachment is running to 
give the quietest runn1.ng. The tension required varies according to the speed. 

The maximum speed at which the attachment should be run 1.s 600 cycles per 
minute. 

At stations 4 and 5 this attachment is lubricated by the system, for. the 
attachment header. on top of the beam casting. Fig.3. The attachment at 
station z· is oiled from a reservoir on top of the attachment which must be kept 
filled up. 
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CHASING DRIVE SECTION 492 A MK.I 

The drive is by chain from the centre shaft chain wheel to a shaft which 
extends through to the Drive Unit mounted on the attachment face of the Main 
Drive Housing. NOTE - The DRIVEN chainwheel has 16 TEETH ON STANDARD MACHINES 
and 18 TEETH ON SPINDLE STOPPING MACHINES. The final drive across to the 
Chasing Attachjllent ·is by a universally jointed shaft. The drive unit ts fitted 
with two pick off gears which are selected to give the ratio required to suit 
the job. 

The ratio is the number of work spindle revolutions during one revolution of 
the attachment camshaft, i.e. with a ratio of 6:1 the spindle revolves six 
times during one revolution of the camshaft. 

The relation of the drive pin in the slotted shaft must be correct as indicated 
on Fig.48. 

Oil mUSt be maintained in two gear compartments and must be checked daily. 
When chasing in station 2 the drive unit must rotated through 180' to its 
correct position an the attachment face. 

SELECTION OF THREADING RATIO 

The ratio ts chosen in conjunction with the lead cam to suit the lead of the 
thread to be cut, both of which are selected from the chart on Fig. 
With any lead cam, various leads can be cut by using different ratios. 
Normally ratios of 4:1, 5:1 and 6:1 are prererred in order to obtain the 
max1mum number of passes of the chasing tool over the work during the cutting 
cycle. When using high work spindle speeds, the ratio chosen must be st•.ch as 
to keep the speed of the attachment within the maximum allowable. 

The number of work-spindle revolutions during the 8' dwell (see Feed and Speed 
Chart Fig.9) must be more than the ratio used. 

CHANGING LEAD CAMS 

Remove attachment from cross slide. Remove cover plate above chasing slide. 
Release the tension on the relief spring and unhook it from the spring anchor. 
Swing the slide forward until roller is free from lead cam. Remove the large 
end cap on the face opposite to drive shaft •. Remove the camshaft nut, bearing 
and spacer. The lead cam may then be remsoved. Extraction holes 2 BA are 
provided in the inner cam. The new lead cam is fitted in the reverse order 
checking that there is clearance for the lead roller all the way round the cam 
track. · 
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CHASING CUTTER 

This must be designed to suit the lead cut. -The width of the chasing cutter 
may be determined by the job when threading behind a shoulder. The length 
behind the shoulder must be equal to the total travel due to the lead cam, plus 
the width of the chaser cutter, plus an allowance at each end for clearance. 
The minimum width of under cut required behind the shoulder can be determined 
as follows 

Minimum width of undercut = 

.0725 L + 
'L 

+ clearance 
R 

Where L = Lead of cam 
R = Ratio 

clearance = .010 1n (0.025 mm) 

If found necessary 
chaser leavi"'9 1 in 

to reduce the cutting load, teeth may be ground off the 
R teeth.* 
2 

(Take ~ to nearest lesser whole number) 

e.g. Using ratio of 7, leave one in every 
7 1 (- = 3- ) 
2 2 1. .. e. 3 teeth. 

The chasing·cutter is mounted on a removable bracket which clamps to the 
dovetail on the slide. A stop screw in the bracket can be set so that the 
bracket may be removed and replaced without altering the endwise setting. The 
height of the cutting edge is set from the edge of the bracket by the gauge 
provided. 

SETTING 

The feed stroke set on the cross slide is set to the depth of thread plus .005 
in. (0.0! mm). This is so small that the stroke must be set and checked by 
using a dial indicator. With the cross slide at the start of the feed, mount a 
dial indicator so that it registers the stroke of the slide. Handwind to the 
end of feed and check the travel indicated; adjust cross slide link until 
correct travel is obtained. 

Taper in the thread can be eliminated by loosening the clamp bolts and 
adjusting the set screws in the strip behind the attachment. Ensure that all 
bolts are tight before running the attachment. 

LEFT-HAND THREADS 

Left hand threads are obtained by us1ng left-hand lead cams. 

The spring; plunger and cap in the attachment chasing slide must 
give endwise pressure in the opposite direction. 

APPLICATION 

be reversed to 

Fig.49 gives the diameter and length capacity of the attachment and also 
useful information on lead cams and ratios to be used, undercut dimensions etc. 

Chasing can take place with threading in any station, however, EXTRA PARTS are 
needed to operate the threading attachment check switch in stations 3 and 4 
with chasing in 2 and 4, and in 5 and 6 with chasing in 5th station. 
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Key to Fig.48 
1. Universal joint fork ends to be in line2. ohaft Tl and T2 
3 •. o,.i ve unit 
4. Section 417 
S, This drive is also used for chasing in station 

2. When setting up for station 2 the d,.ive 
unit is in its correct position after being 
rotated through 180' · 

6. Chain run using drive section 492A for station 
5 

7. 52 pitches 
8. Chain run using drive section 492A for unit 

station 
9. 6 2 pitches 

10. Chain run using 2 drives section 49~~ fnr 
4 I.H. & 5 I.H. stations 

11. 92 pitches 
12. 

13. Grease nipples 
14. Section "X-X" 
15. Pick-Off gears 
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SYNCHRONOUS PLAIN. PICK-Up ATTACHMENT AND PICK-UP AND BACK MACHINING 
ATTACHMENT 

Notes apply .to MK~ll attachments but MK.l are similar 1n many respects 

Note: Maximum recommended spindle speed of these attachments is 3550 rev/min. 
Minimum suggested cycle time for Pick-Up and Back Burr Attachment is 
2.4 seconds, depending on stroke, cams etc. 

SYNCHRONOUS PICK-UP ATTACHMENTS are available for Station 6 and/or 3, (station 
3 principally for use on Double Bar Feed Machines). 

These attachments are either of the "plain" pick-up type for synchronous 
support of the work while parting off, or are of the "pick-up and back 
machining" type where back-chamfering, counter boring or similar operations are 
required, using a special cutter mounted in s special type of bar stop arm. 

SYCHRONOUS PICK-UP ATTACHMENT Station 6 or 3, Section 495, MK.II (Fig.51) 

Each attachment consists of an attachment body and spindle with bobbin
operated, compensated dead length collet arranged on a slide bolted to the face 
of the centre block. The front end of the spindle is arranged to be flushed 
out with coolant to remove and exclude swarf. The spindle is fitted with an 
ejector (designed to suit the worRpiece) operated by a push rod through the 
hollow drive shaft from a mounting bush on the rear attachment face of the ma1n 
drive· housing. The spindle head also carries a cam and yoke assembly for 
operating the collet bobbin at any point in the longitudianl travel of the 
attachment by means of a small splined shaft extending from a .bracket bolted to 
the main driving housing face. Stops for controlling workpiece accuracy are 
provided. 

SYNCHRONOUS DRIVE Section 490J Mk.I (Fig.54) 

Each attachment is driven by a hollow splined shaft coupled to the attachment 
spindle and driven by the splined drive tube of the synchronous drive assembly 
by gears of suitable ratio from the centre sh·aft. 

On standard machines (not spindle stopping machines) the spindles are so 
arranged that the angular position of collet driving keys of all spindles 1n 
any station is always the same within 180•, so that when a pick-up attachment 
lS used a hexagon or square collet, for example can be used. 

To achieve this, the attachment spindle must be arranged to come in line by 
selecting the best gear teeth to mesh and also choosing one of the 5 available 
keyways in tj:le bush for the attachment driven gear for the key on the splined 
drive tube of Section 490J. 
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AUXILIARY LONGITUDINAL MOTION 

Station 6 Section 489C, Station 3, Section 489D (Fig. 58) 

Longitudinal movement is by means of a modified Auxiliary Longitudinal Motion 
incorporating a shear pin safety device with positive return, the special cams 
mounted on the appropriate part of the cam drum to 1ncrease the 
longitudinaltravel are included in the attachment. 

COLLET OPERATING MECHANISM Stations 3 & 6 Section 495C 

COLLET OPERATING MECHANISM - Extra Parts for Station 3, Section 495G Fig.52 

Operation of the collet for the 6th and/or 3rd Station attachments is from a 
split cam drum clamped around the main camshaft in front of the main drive 
housing and carrying separate adjustable dogs for opening and closing the 
colletby means of a cam lever having a spring over-centre device and adjustable 
deadstops in each direction. For 3rd attachments, extra levers and links 
connect to the lever on its splined shaft. The cam drum, dogs and levers are 
covered by sheet steel covers. 

BAR STOP 

For "Plain Pick-Up" Attachments the standard bar stop is used. 

For "Pick-Up and Back-Machining" Attachments a Special bar stop assembly 
Section 495E for Station 6, Section 495F for Station 3, adapted for mounting 
and adjusting the special cutter, is used in place of the standard ba~ stop. 

CAMS 

For "Plain Pick-Up" Attachments standard longitudinal cams are available. 

For "Pick-Up and Back-Machining" Attachments the cams are designed to suit the 
workpiece, but certain semi-standard cams are available. 

The capacity of the attachment is limited and should be carefully checked for 
·each workpiece. 

ASSEMBLY 

Fit the synchronous drive 0 (Section 490J) in its appropriate bore together 
with drive gears from the centre shaft. Fit the. ejector rod and bush assembly 
together with the splined drive shaft through the drive unit. Fit the cams and 
the longitudinal motion modified by means of the special lever parts supplied 
to increase the stroke available. Fit the spindle head assembly with the slide 
in the best position, to the centre block and couple the splined drive shaft to 
the spindle. Assemble the stop and pusher rods. 

If necessary for. the set up, align the attachment collet with the workspindle 
collet by selecting the best gear ~eeth and one of the 5 keyways as previously 
described (this is possible only on Standard Machines not Spindle Stopping 
Machines). 

Assemble the cam disc to the main camshaft and the cam lever, pivot and stop to 
the housing face and connect up the collet operating link. Clamp the collet 
operating lever to the splined shaft to give correct collet operation on each 
of the dogs. 

Fit ejector, collet closing sleeve, collet and 
to ·the spindle head. Connect flexible tube to 
lubrication to the spindle, check operations. 
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spindle nut. Connect up coolant 
the Cyclic system for 
Finalise all adjustments. 



Key to Fig.51 · 
1. 0.003-0.005 in. (0.08-0.13 mm) clearance 
2. 1/16 in. (1.6 mm) gap 
3. 0.005-0.010 in. (0.13-0.25 mm) end float 
4. Section 490J 
5. 5 keyways for timing on one key 
6. Adjust to compress spring 1/8 in. (3.2 mm) 

from the free length 
7. Attachment face 
8. Section 489C or 0 
9. Using flats on shaft "X" (see collet operating 

mechanism pick-up attachment) set cam "M,. in 
collet closed position ie. with edge of cam 
horizontal as shown. Note: This edge will be 
inverted in station 3. Adjust nut "G" to give 
0.005-0.010 in. (0.13-0.25 mm) clearance to 
housing 

10. Horizontal edge 
11. Section through glut lever 
12. Section through toggle pins 
13. View on arr.ow nxn 

14. 8.1/2 in. (216 mm) max~mum 
15. Drum housing face 
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Key to Fig.52 
1. Part of section 495 MK.II 
2. Section 495C MK.II 
3. Lever, "W" 
4. Set flats on shaft "X" approxim .. te1y ln 

position shown with collet closed 
5. Shaft "X" 
6. Attachment face 
7. Part of section 495 MK.II 
8. Set stops "A" against detent peg with roller 

0.015-0.030 in. (0.38-0.76 mm) clear of cam dog 
9. Stop "A11 

10. Stop "A" 
11. Detent peg 
12. Cam lever "Y" 
13. 495G MK.II 
14. Cam drum "Z" 
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Key to Fig.53 
1. Retract 
2. Back burring tool 
3. Section 495E shown assembled for 6th station 
4. Bar stop 
5. Component absolute maximum 
6. Eject 
7. Feed 
8. Advance 
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