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1.0ut I i ng of machine (S-300,VS-300) 
1·1 Appearance 

S-300 VS-300 

Fig-1 
1·2. Features 

(l) This turret vertical mil ling machine is made of high class cast iron 
through the ncecssary treatment. It is able to do angular mil I ing, 
drilling, boring,end milling ect . ... 

(2) The power and rapid feed movements in x Axis are operated by one motor 
through a feed gear unit. 

(3) The hardened and ground slide way assure that table will stay where it 
belongs . These symmetrical ways keep the table balanced as well as 
providing additional contact surface for superior accuracy and rigidity . 

(4) The feed selection levers are positioned In front of the knee to 
facilitate quick and simple operation. 

(5) Push button lubrication is provided for all three slide ways and can be 
checked by the narrow slot in front of the table. 

(6) AI I gears and shafts in the main spindle drive are hardened and ground . 
(7) High quality castings are used throughout ensuring excel lent accuracy 

and finish on the slide ways. 
(8) It is easy to change the vert ical spindle speed infinitely to suit good 

machining conditions. 
(9) Qui! I wil I automatic feed can do boring. 



1-3 'SPECIFICATIONS UNIT: MM 60HZ 

ITEMS PBM-VS300 PBM-S300 

WORKING SURFACE 1270x300 
TRAVEL( Xx YxZ) 900x400x450 

TABLE 
TSLOT(WxNO. xPITCH) l6x3x80 

FEED(LONG) 6 STEPS 22-384 /min 
RAPID TRAVERSE( LONG) 1250 /min 
RAPID TRAVERSE( VERTICAL) 430 /min 
SPINDLE NOSE N.S.T 40 
SPINDLE SPEED RPM 80-3800 60-3600 
STEPS VARIABLE 10 
SPINDLE NOSE TO TABLE 35-485 

VARTICAL SPINDLE CENTER TO COLUMN FACE 130-550 
SPINDLE QUILL FEEDS /REV 0.04/0.08/0.15 

SWIVElLING ANGLE 45' R&L) 
QUILL TRAVEL 127 
HORIZONTAL ROTATION OF RAM 360' 
CROSS TRAVEL OF RAM 420 
VERTICAL SPINDLE 5HP-4P 3HP-4P 

MOTOR 
TABLE FEED(LONG) 3/4HP-4P --
TABLE RAPID (VERTICAL) 1/2HP-4P(S: 1/10) 
COOLANT PUMP 1/8HP-2P 

SIZE 
MACHINE(LxWxH) 1740x1540x2330 17 40x1615x2310 
NET WEIGHT (KGS) 1700 1650 

• SPECIFICATIONS MAY BE CHANGED OR IMPROVED WITHOUT NOTICE. 

ITEMS PBM-VS300A PBM-S300A 
f- -- --- --

WORKING SURF ACE 1270x300 
TRAVEL( Xx YxZ) 900x400x450 

TABLE 
TSLOT(WxNO. xPITCH) 16x3x80 

FEED(LONG) 6 STEPS 22-384 /min 
RAPID TRAVERSE(LONG) 1250 /min 
RAPID TRAVERSE(VERTICAL) 430 /min 
SPINDLE NOSE N.S.T 40 
SPINDLE SPEED RPM 80- 3800 60-3600 
STEPS VARIABLE 16 
SPINDLE NOSE TO TABLE 35-485 

VARTICAL SPINDLE CENTER TO COLUMN FACE 130-550 
SPINDLE QUILL FEEDS /REV 0.035/0.0770.14 

SWIVElLING ANGLE 45' R&L) 
QUILL TRAVEL 140 
HORIZONTAL ROTATION OF RAM 360" 
CROSS TRAVEL OF RAM 420 
VERTICAL SPINDLE 5HP-4P 3HP-2P/4P 

MOTOR 
TABLE FEED(LONG) 3/4HP-4P 
TABLE RAPID (VERTICAL) 1/2HP-4P(S: 1/10) 
COOLANT PUMP 1/8HP-2P 

SIZE 
MACHINE(LxWxH) 17 40x1540x2300 
NET WEIGHT (KGS) 1700 1650 

• SPECIFICATIONS MAY BE CHANGED OR IMPROVED WITHOUT NOTICE. 
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1 -4 External View (S-300,VS-300) 

Table and spindle dimension 
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2. Lnstallation and transportation 

2 • 1 T r a n s p o r t a t I o n o f .ma c h I n e 
This machine weight approximate 1650 kgs (3600 lbs) 

unpack wooden case. Loosen the 4 bolt from the skid. move the vertical 
head in vertical position, remove the ram forward to proper position 
(Fig 4 )then lifting machine. 
NOTE: 

Before lifting machine, check machine in steady and safety condition. 
Also insert clothes or pieces of wood where wires touched the machine 
to absorb impacts which may influence of machine. 

Fig-4 
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2·2 Inspect lon and cleaning 
When the machine is delivered, check for damage or shortages in the nu­

mber of attachments. Then wipe off dirt and protective coating. 

2 ~3 Founds t I on 
Before installation, construct a foundation of sufficient thickness (n­

ormally 450 mm) and pressure-supporting area (depending on the nature of 
the ground at the installation site) according to the floor plan introdu­
ced in Fig.3.However, if the installation site has a concrete floor of s­
ufficient strength, the construction of a foundation is unnecessary. When 
installing, achieve leveling by using anchor bdlts and wedges or by using 
a precision level in combination with wedges or leveling blocks. 

2·4 Install at Ion 
On the bottom of the machine base, dol lies are provided at four corners 

as shown in(Fig S).The machine should be balanced on the four points. 

2·5 Maintenance and Inspection 

(1) Precautions for operation 
1) Always supply lubricating oil to designated oiling points before 

starting. See table 1. for your reference. 
2) Confirm that the work and setting jigs do not strike anything 

before actuating table feed. 
3) The power table longitudinal feed should not exceed the range 

I imitations of the machine. Always set the automatic revers1ng 
dog on both sides within the range. 

1130 150 

F oUlldation: 

Fig-5 
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2 · 6 Cut t I n g o I I 
There are two general types of cutting oil, i.e., water-soluble cutting 

oil and water-insoluble . cutting oil, and these are further divided into 
many groups. As selection of the cutting oil depends on each cutting con­
dition, particular trade names or groups cannot be specified here but it 
is necessary to observe the following: 

(1) Use of water-insoluble cutt'ing oil 
Examples: Mineral oil light oil, machine oil and spindle 01 

Animal and Lard, olive oi 1, colza oi !,soybean 01 

vegetable oi I castor oi 1. 
(2) Capacity of the cutting oil tank is about 8 gallon . 
(3) Cutting oil should be supplied through an oil strainer into the 

cutting oil intake provided on the lower part of the column. 

2·7 Wiring 
The power cord should be connected 

to the terminals R.S.T . (Fig 6-2). On 
completion of the connection, turn on 
the power switch (Fig 6-1) located 
on the side of the power box. 

After finishing the above preparat­
ions, start the main spind1e. (See s­
ection for spindle starting, spindle 
stopping and spindle brake). If the 
rotation direction of the main spind­
le is clockwise, connections are cor­
rect. If rotation is counter-clockwi­
se, exchange connections of two of t­
he three wires R.S .T of the power 
cord . 

2·8 Lubrication 
Fig-6 

Prior to starting, each moving part must be lubricated with suitable l­
ubricating oil. Refer to table.! for instructions to lubricate the spind­
le head gears,quil I and slide ways. 

The lubrication oil to be used for each part is also listed in Tables 2 
, and 3. It can be used for selecting the correct lubricant to keep the 
machine in its best condition. 

-8-
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LUBRICATION SYSTEM 

A F 

+I 

KtxEE 

@} G: TO Z AXIS LEAD SCREW 

P: TO X AXIS LEAD SCREW 

0: TO Y AXIS LEAD SCREW 

K: TO X AXIS HANDLE GEER 

NO PART NAMt. :.P!:CIFICm::N OTY 

1 JOiNT OF RATIO DISTRIBUTIO~ CONTROLLER I PS84 9 

2 NUT PAN4 16 

3 SLEEVE P84 24 

4 DISTRIBUTOR DB-8 1 

5 ALUIJ.INUN PiPE ¢4 

6 OUTS1DE STEEL WiRE SOr=T TUBE ~~ x500L 1 

7 JOINT OF RA TlO DISTRIBUTION CONTROLLER PSB3 1 
8 JOINT OF RATiO DISTRiBUT!ON CO:~TROLLER PS85 6 

9 DISTRIBUTOR DA-10 1 
10 SET PLUG PA4 8 

11 T-JOINT PKD4 1 

12 LUBRICATION PU~.l? SIJ.A-601-15 1 
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3 . H a n d I i n g t h e rna i n o p e r a t i on p a r t s . ( s-3 o o, vs-3 o o) 

3·1 Name of eash part 

1) Draw-in bolt 
2) Brake 
3) Feed rate selector 
4) Feed engage/disengage 1 ever 0 ---...:~~~ 
5) Fine feed handwheel :;::±::!k~~l 
6) Feed reverse knob 
7) Qui I I clamping lever ~ 

VARIABLE SPEED 

1) Speed select handwheel 
(canbe rotated only when spindle IS 

running) 
2) Hi-low speed change lever 

(canbe operated only when spindle IS CD stopped) 
3) Vertical head fasten bolt 
4) Qui I I auto/manual feed selector CD (canbe operated only when spindle IS 

Stopped) 
5) Vertical head rotation shaft (L&R) ® 
6) Quill up-down manual handle 

(J) 7) Micrometer depth control 

Fig-8 @ 
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1) Spindle fix handle 
(Handle in vertical position when 
spindle fixed for clamp the tools) 

* Attention :The handle must be in the 
horizontal position before 
starting the spindle. 

2) Motor adjust !eyer 

Fig-9 

1) Spindle fix handle 
(Handle in horizontal position 
when spindle disengange before 
starting the spinple) ~ 

2) Motor fix bolt 
Fasten the two bolt at both side 
of motor after motor and pulley 
at proper position. 

fig-10 

-14-
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3-2 Electric operation panel 

1: Power on& lamp 
2: Cross rapid 
3: Speeded adjuster for cross feed 

4: Vertical spindle forward 
5: Vertical spindle revers 
6: Horizontal start button 
7: Coolant pump 
B: Vertical spindle stop button 
9: Horizontal spindle stop button 

10: Z axis down button 
11: Z axis up button 
12: Emergency stop button 

3·3 Start and stop spindle 

L H 

Fig-11 
(This panel also good 
for horizontal type) 

Steps to rotate the spindle: Check if the hi-low speed change level 
is engaged, press the vertical spindle start button to start the 
spindle running. 

Stop spindle: Press the vert ical spindle stop button(Fig 11-S)and the 
spindle wil I be gradually slow down and stop. 

3·4 Change of vertical spindle speed 

The vertical spindle speed should be chosen according to work piece 
material, cutter diameter and cutter material table 5 and 6 for your 
reference. 

To change the vertical spindle speed operate the high-low speed cha­
nge lever (Fig 8-2) and rotating speed select handwheel (Fig 8-l) 
.R.P.M can be read out from the indicator. 

[;1114uit.J,I : the speed select hand wheel (Fig 8-1) can be rotated only 
when the spindle is running. 

II IOiri·:&.•t.t¥ f· k114dllrlg:(Do not operate when spindle is running) move 
the hi-low speed change lever (Fig 8-2) to high or low speed positon 
as selected. if can not be moved, rotateing the spindle slightly by 
hand, Then press the vertical spindle start button . (Fig 11-4) 
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NEUTRAL 
UP DOWN 

0 

Fig-12 / 

® 
Fig-13 

3·5 Operation of power quill up·down feed. 
The power qui) I up-down feed should be carried out tn the following 
manner. 
1. Loosen the qui II clamping lever (Fig 13-1) 
2. Set the micrometer to the required depth (Fig 13-2) 
3. Place the qui I I auto/manual feed selector (Fig 13-3) to auto position. 

(When motor is stoped) 
4. Select feed direction from feed reverse knob (Fig 13-4), the detail 

drawing as (Fig 12), pull or push the knob for up-down feed. 
5. Select feed rate from. feed rate selector (Fig 7-3) leftward . 
6. Rightward feed lever (Fig 13-5) to engage the feed clutch. then the 

qui I I wi I I be automaticly up- down feed. 

KIIIQ,IItu,g 
1. Maximun loading. 3/8" (9.5 mm) dia.drilling in steel. 
2. Do not use auto qui! I feed when spindle speed is over 2700 rpm. 
3. The quill auto/manual feed selector (Fig 13-3) must be always at 

the manual position when automatic feed is not in use. 

-16-



Fig-14 
Fig-15 

3·6 Ope rat I on by hand whee I (f lne hand feed Fig 15·1} 
1. Disengage quill auto/manual feed selector (Fig 14-2) to manual position. 
2. Locate feed reverse knob (Fig 12,Fig 15-2) to neutral position. 
3. Engage the feed lever (Fig 15-3) move leftward to engage the fine feed 

clutch. 
4. The quill can be moved up-down by hand wheel (Fig 15-1) 

Operation by feed handle (rapid movement Fig 14·1} 
1. Disengage qui! I auto/manual feed selector (Fig 14-2) to manual 

position. 
2. Locate feed reverse knob (Fig 12 , Fig 15-2) to neutral position. 
3. Leftward the feed lever (Fig 15-3) to disengage the fine feed clutch 

positioning exactly as (Fig 15-3) 
4. Place the qui! I up-down manual handle (Fig 14-1) into the boss. 
5. Pull the handle up-down for rapidmovement. 

The main vertical spindle rapid feed lever and handwheel for the 
vertical spindle feed may not be used simultaneously. 

3·7 Vertical spindle feed adjusttlng stopper. 
The stopping position for the spindle downfeed is set by the spindle 

adjustment stop (Fig 8-7) located in the front of the headstock. 
By setting the stop at the required position and locking it with a 

lock nut (Fig 8-7), products of uniform size may be obtained without 
individually measuring the work. The stop is provided with graduations 
on its periphery, one division of which indicates o.o1mm. A full rot­
ation of the scale shows 1 mm. The scal.e may also be used as a 
micrometer for fine adjustment. 

-17-



3·8 Vertical spindle quill clamping 
The spindle quill clamp lever (Fig 7-7) clamps the quill when turned 

to right and release the quill when turned to the left. 

3·9 Clamplng-unclamplng tools from spindle: 

1 

Fig-16 

For variable speed drive (VS 300 SERIES) 
1) Locate the hi-low speed change Lever (Fig 8-2) to low speed position. 
2) Clamping-unclamping the tools. 

For step speed drive (S 300 SERIES) 
1) Locate spindle fix hanlde. (Fig 16-1) in vertical position, rotate the 

spindle (Fig 16-2) slightly by hand. Until the spindle fix Handle is 
fixed. 

2) Clamping-unclamping the tools. 
3) Locate the spindle fix handle (Fig 16-1) In horizontal position. 

"ATTESTION" 
The spindel fix handle (Fig 16-1) must be 1n the horizontal position 

before spindle running. 

-18-



3 · 1 0 Ve r t I c a I s p I n d I e head sw I v e I I n g 
Swivel I ing within the vertical plane of the spindle head is necessary 
when mi II ing slanted work . Up to 45o of longitudinal swivel! ing is possible 
The spindle head should be swivelled in the following manner: 

1) Loosen the 4 bolts (Fig 8-3) at the rear of the spindle head rotation 
shaft. 

2) Turn the spindle head swivel ling worm (Fig 8-5 ) with a wrench to 
swivel the spindle head to the required angle while observing the scale. 

3) Tighten the 4 bolts after obtaining the required swivel. 
~1114 , 11t.J ,& Loosen 4 bolts only . Do not take off the bolts . 

3 · 11 Sw I v e I I i n g o f o v e r a r m on h o r I z on t a I p I a n e 
The overarm can be swivel led by turriing the swivel base (Fig 17-2 ) 
located on the top of the column. 
Procedure for horizontal swivel) ing: 

1) Loosen the four bolts (Fig 17-1 ) 
on the left and right which secure 
the swivel base to the column top. 

2) Push the overarm for the required 
angle either to left or right to 
sw i ve I. 

3) After it has been swiveled to the 
required angle, secure the swivel 
base with the four bolts which were 
loosened previously. 

3·12 Overarm transverse movement 
The overarm may be moved transversely 
within a range of about 500 mm. 
This cross movement should be carried 
out in the following manners: 

1) Loosen the 2 bolts . (Fig 17-3 ) . 

Fig-17 

2) Move the overarm, transversely by turning the pinion rotation shfat 
(Fig 17-4) with a wrench. 

3) Retighten the 2 bolts after obtaining the necessary movement to fix 
the overarm. 

-19-



3-13 Part's name of table feed 

1. Longitudinal feed hand wheel (hand adjustment) 
2. vertical feed (hand adjustment) handle 
3. Cross feed (hand adjustment) hand wheel 
4. Longitudinal feed limit switch. 
5. Vertical rapid traverse limit switch. 
6. Longitudinal power and rapid traverse engagement lever. 
7. Longitudinal feed R & L selector. 
8. Feed selection lever A feed selection rod. 
9. Feed selection lever B hi-low feed selector. 

10. Feed box 
11. Clamp lever 
12. Cross feed engage/diengage lever. 
13. 
14. Cable entry 

.· : -- · 

® 

Fig-18 
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3·14 Operation of manual feeding 
Operate longitudinal feed by hand wheel (Fig18-l), cross feed by hand 

wheel (Figl8-3 ), and vertical feed by hand lever (Fig 18-2). 
If directional engage .lever (Figl8-6) at engagement position, long­

itudinal manual feed can not be operated. 
Chart of rotation of manual feed handwheel and moving direction of 

working table. 

Hand wheel Rotation Displacement Scale collar 
direction one one 

Table (clockwise) division revolution 

Longitudinal Righthand 0.02 mm 2.50 mm 
feed 

Forward 
Cross feed (go far from 0.02 mm 5.00 mm 

operator) 

Vertical feed Upward 0.02 mm 2.50 mm 

3·14·1 Operation of cross feed 
Unclamp the 2 clamp lever on right side of saddle, and rotate cross hand 

wheel clockwise or counter clockwise for moving in-out. 

3 · 14 · 2 Ope rat I on of t a b I e v e r t I c a I rep I d t r ave r s e 
Unclamping the 2 clamping lever at rear side of knee to loose the knee, 

Start feed motor by pressing button(Fig 11-7-8lTo lift-up the knee or do­
wnward knee . 

3·14·3 Operation of table longitudinal power feed 

Loosen the two clamping lever(Fig 18-1l)on the table before engaging the 
auto longitudinal feed. 

Push down the engagement lever( Fig 18-6 ), Toward the feed R & L selector 
(Fig 18-7)to Right for right movement and left for left movement. 

Lift the engagement lever(Fig 18-6 )upward for auto longitudinal rapid 
traverse according to the feed direction from feed R & L selector(Fig 18-7), 
Set the engagement level(Fig 18-6) in the middle position for manual feed 
by handwheel in front of sanddle(Fig 18-1) 



3·14·4 Choice of feed speed 
Feeding speed is dependent on the spindle speed material of work p1ece tips 

of cutter and diameter of cwtters. 
With this· machine 6 steps of cutting feed and rapid traverse are carried 

out from the feed box (Fig 18-10). 
Move the feed selection rod (Fig 18-8) to position A. B.C to choose the right 

feed. Pul I the hi-low feed selector (Fig 18-9) out and push it in for to 
choose the hi-low speed. 

3 · 14 · 5 Opera t I on of I NV cross feed 
1. Select the feed direction lever (Fig 19-7) to needed position. Either 

or forward or backward. 
2. Toward feed engage/diengage lever (Fig 19-12) to auto position for 

automatic cross feeding. 
J. Adjust the correct speed from the speed adjuster (Fig 11-·3) 

4. Put feed engage/diengage lever (Fig 19-12) in manual position for 
cross manual movement. 

~SDAuro 

Fig 19-12 

Fig-19 
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4 Safety devices 

4·1 Thermal relay 
When electric current exceeding the rating, the thermal relay (Fig20) is 

actuated automatically to stop the driving motor. If the thermal relay is 
actuated, locate and correct the cause and reset the thermal relay by press 
-ing the thermal relay reset push button. 

4·2 Fuse 
Fuses (Fig 20 ) are instal Jed in the control box to protect electric 

circuits. If the machine does not start operation with the poser source 
connected and no abnormality is indicated in each safety device, check 
the fuses. If fuses are blown, remove the cause before replacing the fuse. 

FUSE 

THERMAL 
RELAY 

Fig-20 
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5. Symbols 

The various movements and corresponding symbols used on this machine are indicated in 

Table 4 . 

NO. DESCRIPTION SYMBOL NO. DESCRIPTION SYMBOL 

1 Main spindle fttil 12 Rapid feed f\JV\J 

2 
Revolution per u;min minute 

13 Power pilot lamp 7 
Feed amount per ~~in/o 3 
revolution 14 Start I 

4 Neutral a._, l,P 
' / 

15 Stop 0 
5 

Main spindle ... I ... 
brake 

16 Emergency stop © 
Main spindle 

-4~ 6 
without brake 

=f l IJ 
17 Table feed motor 

~ 

7 Table ~ 18 Cutting oil pump ~ 
8 Feed (normal) WNVVv 19 

Vertical spindle ~ clockwise rotation 

9 Low speed feed WNNNVv 1/x 
Vertical spindle 

~ 20 counter clockwise 
rotation 

10 Longitudinal feed --WNVv- 21 
Vertical spindle ~! automatic feed 

11 Vertical feed t 
-24-



6-1 Carbide cutters 

Suggested starting speed and feeds 
Table 5 

CARBIDE CUTTERS 

FACE SLAB END 

MATERIAL MILLS MILLS MILLS 

MALLEABLE FEED PER TOOTH .005-.015 .005·.015 .005-.010 

SOFT/HARD FEET PER MIN. 200-300 200·300 200-350 

CAST STEEL FEED PER TOOTH .008-.015 .005-.015 .003·.010 

SOFT/HARD FEET PER MIN. 150-350 150·350 150-350 

100-150 FEED PER TOOTH .010-.015 .008-.015 .005·.01 0 

BR. STEEL FEET PER MIN. 450-800 450-600 450-600 

150-250 FEED PER TOOTH .010-.015 .008-.015 .005-.010 

BR. STEEL FEET PER MIN. 300-450 300-450 300·450 

250-350 FEED PER TOOTH .008·.015 .007·.012 .005-.010 

BR. STEEL FEET PER IV! IN. 180·300 150·300 150·300 

350-450 FEED PER TOOTH .008-.015 .007-.012 .004-.008 

BR. STEEL FEET PER MIN. 125·180 100-150 100-150 

Cl HARD FEED PER TOOTH .005-.010 .005-.010 .003-.008 

225-350BR. FEET PER MIN. 125-200 1 00·175 125-200 

Cl MED. FEED PER TOOTH .008·.015 .008-.015 .005-.010 

180-225BR. FEET PER MIN. 200-275 175-250 200-275 

CISOFT FEED PER TOOTH .015-.025 .010-.020 .005-.012 

150-180 BR. FEET PER MIN. 275-400 250-350 275-400 

BRONZE FEED PER TOOTH .010-.020 .010-.020 .005·.01 0 

SOFT/HARD FEET PER MIN. 300-1000 300·800 300·1000 

BRASS FEED PER TOOTH .010-.020 .010-.020 .005·.010 

SOFT/HARD FEET PER MIN. 500-1500 500·1500 500·1500 

ALUM. AL. FEED PER TOOTH .010-.040 .010·.030 .003-.015 

SOFT/HARD FEET PER MIN. 2000 UP 2000 UP 2000 UP 

Generally lower end of range used for inserted blade cutters, higher 

end of range for indexable insert cutters. 

-25-

FULL & 

HALF 

SIDE 

MILLS 

.005·.010 

200·300 

.005-.010 

150-350 

.008-.012 

450-800 

.007-.012 

300-450 

.005-.012 

160-300 

.005-.012 

125-180 

.003-.010 

125-200 

.005-.012 

200·275 

.008-.015 

275-400 

.008-.012 

300·1000 

.008-.012 

500-1500 

.008-.025 

2000 UP 

FORM 
SAWS MILLS 

.003-.004 .005-.010 

200-350 175·275 

.002-.004 .005-.010 

150·300 150-300 

.003-.006 .004-.010 

350·600 350-600 

.003-.006 .004-.010 

300-450 300-450 

.002·.005 .003-.008 

150·300 150·300 

.001-.004 .003-.008 

100-150 100·150 

.002-.003 .005·.010 

125-200 1 00·175 

.003-.004 .006-.012 

200-250 175·250 

.003-.004 .008-.015 

250-350 250·350 

.003·.004 .008·.015 

300·1000 200·800 

.003-.004 .008·.015 

500-1500 500·1500 

.003·.006 .008-.015 

2000 UP 2000 UP 



6-2 High speed steels cutters 

Suggested starting speed and feeds 
Table 6 

HIGH SPEED STEEL CUTTERS 

FULL & 

MATERIAL FACE SLAB END HALF SAWS FORM 

MILLS MILLS MILLS SIDE · MILLS 

MILLS 

MALLEABLE FEED PER TOOTH .005-.015 .005-.015 .003-.010 .006- .012 .003-.006 .005-.010 

SOFT/HARD FEET PER MIN. 60-100 60-90 60-100 60-100 60-100 60-80 

CAST STEEL FEED PER TOOTH .010-.015 .010-.015 .005-.010 .005-.010 .002-.005 .008-.012 

SOFT/HARD FEET PER MIN. 40-60 40-60 40-60 40-60 40-60 40-60 

100-150 FEED PER TOOTH .015-.030 .008-.015 .003-.010 .010-.020 .003-.006 .008-.010 

BR . STEEL FEET PER MIN. 80,130 80-130 80-140 80-130 70-100 70-100 

150-250 FEED PER TOOTH .010-.020 .008-.015 .003-.010 .010-.015 .003-.006 .006-.010 

BR. STEEL FEET PER MIN. 50-70 50-70 60-80 50-70 50-70 50-70 

250-350 FEED PER TOOTH .005-.010 .005-.010 .003-.010 .005-.010 .002-.005 .005-.010 

BR . STEEL FEET PER MIN. 35-60 35-50 40-60 35-50 35-50 35-50 

350-450 FEED PER TOOTH .003-.008 .005-.008 .003-.010 .003-.008 .001 -.004 .003-.008 

BR . STEEL FEET PER MIN. 20-35 20-35 20-40 20-35 20-35 20-35 

CIHARD FEED PER TOOTH .005-.012 .005-.010 .003-.008 .005-.010 .002-.004 .005-.010 

225-350 BR. FEET PER MIN. 40-60 35-50 40-60 40-60 35-60 35-50 

Cl MED. FEED PER TOOTH .010-.020 .008-.015 .003-.010 .008-.015 .003-.005 .008-.012 

180-225 BR . FEET PER MIN. 60-80 50-70 60-90 60-80 60-70 50-60 

Cl SOFT FEED PER TOOTH .015-.030 .010-.025 .004-.010 .010-.020 .002-.005 .010-.015 

150-180 BR. FEET PER MIN. 80-120 70-110 80-120 80-120 70-110 60-80 

BRONZE FEED PER TOOTH .010-. 025 .008-.020 .003-.010 .008-.015 .003-.005 .008-.015 

SOFT/HARD FEET PER MIN. 50-225 50-200 50-250 50-225 50-250 50-200 

BRASS FEED PER TOOTH .010-.025 .008-.020 .005-.015 .008-.015 .003-.005 .008-.015 

SOFT/HARD FEET PER MIN. 150-300 100-300 150-350 150-350 150-300 100-300 

ALUM. AL. FEED PER TOOTH .010-.040 .015-.040 .005-.020 .010-.030 .004-.008 .010-.020 

SOFT/HARD FEET PER MIN . 300-1200 300-1200 300-1200 300-1200 300-1000 300-1200 

-26-



7.PREVENTIVE MAINTENANCE 

For securing the accuracy and life of the machine, we offer the following 
preventive maintenance charts. 

Frequency Item 

Da i I y l. It IS necessary to o i I each lubrication point before 
operation. 

2.Check the I eve I of the o i I lubricator and fill if necessary. 
3. It IS necessary to release the clamps,clean and lubricate 

the table after operation. 

Monthly l.Check all the gibs and adjust if necessary. 
2.Check all the backlash between screws and unts,and adjust if 

necessary. 

Quarterly l.Check and adjust the machine accuracy. 

May we suggest that. 
Before attempting any maintenance in the interests of safety you isolate the 
machine ectrical ly and in the interests of efficiency you read the relevant 
section of this manual. 

When ordering replacement parts please quote: 
The machine serial no. 
Situated above the door on the left hand side of the column. 

The head serial no. 
Found on the front of the belt housing. 

Item number. 
Part number. 
Description. 
Quantity. 
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7·1 BELT REPLACEMENT (FOR S-300) 
l.Switch power off. 
2.Remove motor No . 1. 
3.Remove drawbar. 
4.Remove 3 screws N0.3 from 

plate N0.2 
S.Remove 6 screw N0 .5 beneath 

motor case N0.4 
6.Belt can be changed . 

7·2 BRAKE SHOE REPLACEMENT 
l.Process the sequence above 1 to 5. 
2.Remove the tiqhten nut N0.1 on top 

of cluteh N0 .2. 
3.Remove the brake shoe case N0.4 
4.Remove 3 screws X0.3 from brake 

shoe case N0.4 
S.Remove 4 screws beneath brake shoe 

case. 
6.Bake shoe can be changed . 

7·3 MOTOR REMOVAL (FOR VS·300) 
l.Adjust the head speed to lowest 

speed . 
2. 1solate machine. 
3.Remove 3 screws 'A' & cover 'B'. 
4.Using the two screws 'A', compress 

spring 'C ' . 
S.Rotate the speed changer to the 

highest speed. 
6.Remove the reversing switch from 

the belt housing. 
7.Remove the two locking nuts 'D'. 
8.Lift the motor and rest the case 

on stud 'E'. 
9.Ease the belt over the lower drive 

disc and remove the motor. 

® 

n~rr----r--0 

~A 
B 
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7·4 TIMING BELT REPLACEMENT (FOR VS·300) 
l.Remove the motor. 
2.Lower the quill to ful I extent. 
3.Remo~e the two lower capscrews 

'A' from the speed changer housing . 
4.Remove the four cap screws 'B'. 
S.Remove the top assembly 'C' and tap 

to clear dowels . 
6.Replace the belt. 

1·5 DRIVE BELT REPLACEMENT (FOR VS·300) 
l.Remove the motor as described on page . 
2. Remove the three screws 'A'; insert 

into the adjacent tapped holes and 
withdraw bearing housing 'B' . 

3.Remove the two screws and the bushes 'C'. 
4.Remove four screws 'D' and one screw 'E'. 
5.Remove four screws securing the speed 

changer 'F ' . 
6.Remove top housing 'G'; tap to clear the 

dowels . 
?.Replace the belt . 
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7·6 BRAKE SHOE REPLACEMENT (FOR VS·300) 
!.Remove the · top section. -
2.Remove the two screws 'A'. 
3.Remove the clutch hub 

assembly 'B' & 'D'. 
4.Replace the brake shoes 'C' . 

7·7 QUILL REMOVAL 
l.Isolate machine. 
2.Remove motor. 
3.Remove drawbar. 
4.Fully extend quill. 
5.Remove 3 nuts 'A'. 
6.Remove top section 

completely. 
7.Remove 2 screws 'B' 

from top of qui! I. 
8.Remove clock spr1ng 

housing 'C'. 
9.Remove screw 'D' and 

ball reverse lever 'E'. 
lO.Remove eire! ip 'F' screw 

'G' and arm 'H' . 
ll.Thread shaft ']' through 

micro nuts and remove. 
12.Remove screw 'K' and stop 'L'. 
13.Remove quill. 
14.Clean all areas, oi I 

liberally and reassemble. 
15.Check correct operation of 

feed trip linkage. 
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7·8 BALANCE SPRING REPLACEMENT 
l.With qui I I, at top of movement 

apply qui II lock. 
2.Remove, screw 'A' hub 'B' ,and 

key 'C'. 
3.Remove screws 'D' ,allowing 

housing to rotate slowly 
releasing spring tension. 

4.Lift end of spring from peg on 
the pinion shaft. 

5.Rotate housing 'E' anti-clockwise 
from head casting. 

6.Remove spring from housing and 
replace. 

7.Refit spring to main housing 
casting truning housing clockwise 
until spring locates on peg In 
pinion shaft. 

7·9 FEED TRIP ADJUSTMENT 
l.Release locknut 'A'. 
2.Engage trip handle 'C'. 
3.Adjust micro nuts against qui! I stop 'B'. 
4.Slowly turn adjusting screw 'D' until lever 'C' trips. 
5.At this point secrue locknut 'A'. 
6.Check that smart trip action is obtained. 

8 
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8. Handing the rna in operation parts (FOR vs-JOOA s-300A) 

8·1 Name of each part (head stock) 

(I) Motor tighting lever 

® Brake 

~ 
®Feed clutch selecto~. 

(I) Feed rate selector 

G) Fine feed handwheel 

~Feed engage/disengage lever 

(J) Spindle speed select handwheel 

(For variable speed head) 

@ Motor adjust lever 

I 

/®Hi-low speed selector 

manual handle 

@ Micrometer depth control 

Q-D Qui II clamping lever 

Fig-20 
Variable speed 

(Also good for step speed) 
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8-2 ELECTRIC OPERATION PANEL 

1: POWER ON& LAMP 
2: CROSS RAPID 

3: SPEEDED ADJUSTER FOR CROSS FEED 

4: VERTICAL SPINDLE FORWARD 

5: VERTICAL SPINDEL REVERS 
6: HORIZONTAL START BUTTON 
7: COOLANT PUMP 
8: VERTICAL SPINDLE STOP BUTTON 

9: HORIZONTAL SPINDLE STOP BUTTON 
10: Z AXIS DOWN BUTTON 
11: Z AXIS UP BUTTON 
12: EMERGENCY STOP BUTTON 

8-3 Change of vertical spindle speed 

Fig-21 

Check if the hi-low speed selector (Fig20-8) in the correct poition 
as needed. Then press the spindle high-low speed (Fig21-4) or (Fig21-5) 
,spindle can be rotated in the correct direction. 

The verti(al spindle speed should be chosen according to work piece 

material, c11tter diameter and cutter material table 5 and 6 for your 
reference . 

To change the rertical spindle speed operate the high-low speed 
s e I e c t or ( F i g2 0- 8 ) a n d r o t a t i n g speed s e I e c t hand w he e I ( F i g2 0 -7) s p 1 n­

die speed can be read out from the indicator. 
~lltlillfilii:the speed select hand wheel (Fig20-7) can be rotated only 

when the spindle is running. 
!flarn·:&1•M'ttinl?ldli@:(Do not operate the hi-low speed selector (Fig20-8) 

when spindle is running) stop spindle first, then rotate selector to the 
high or low position as selected. (if can not be rotatd, please rotateing 
the spindle slightly by hand) Then press the vertical spindle high-low 
speed. (Fig21-4-) (Fig21-5) 
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8·4 SPINDLE BRAKE 
Position I Releasing 
Position 2 Spindle motor power off 

throUgh the engagment 

of micro switch (inside, 

not shown) 

Position l : Braking, 
The lever is cam operated and wil I 

never return back unt i I you push it . 

The spindle wi II be powered again as 

you push it to position 1. All are 
controlled electric-magnetically. 
This will offer you a great convenience 

for immediate stop of spindle and 
shifting back gears (Inching) . 

ADJUSTMENT 
After Ion.(( period usage, the brake 

shoe might be loosed and some 

adjustment is required. 

Usc a flat head driver to adjust 

the bolt inside the hole at left­

front position of pulley cage . 

Clockwise wi II tight the brake. 

Counter-clockwise will loose it . 

Opera t ; on 

1. Pull the handle on the boss. 

2 . Select the most suitable position. 

3. Push home until the locating pin 

engages . 
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DUMMY 
POSI Tl ON 

A 

E 

a) .FINE HAND FEED 

B 

---------:-

0 

c 

Fig-25 

1. Turn the feed rate selector (A) to any of the two "Dummy" 
position. 

2. Engage Feed Trip Lever (B) . 
3. The Qui II is now under hand whee I contro I. 

b).PONER FEED 
Maximum loading 1" (25mm) dia solid dri II in steel. 

1. Ensure quill lock is off,(C) . 
2. Set micrometer dia to required depth, (D). 
3. Engage Feed Clutch Selector, (E) . 
4. Select feed rate, (A). 
5. Engage feed trip lever, (B). 
6. The feed wi I I automatically trip out 

at a depth within 0. 2mm ( ± 0. 01") . 

NOTE : To interrupt Power Feed, just press down the dis-engageme 
lever (F). 

-35-



8·5 SPINDLE SPEED RANGE 
a). Belt change 

1. Stop motor 
2. Slachen 2 motor lock levers . (A). 

3. Slide motor forward through 
shift lever (B). 

4. Position belt on appropriate pulleys 
5. Slide motor to the rear to tension V belt. 
6 . Tighten 2 motor lock levers . 

b) . Pole change 
1. Press the spindle stop button 

or brake the spindle. 
2. Select the pole change switch 

"2" for high range 
" 1" for ICJw range 

3 . Press the start button 

c) . Ba ck Gearing 
1. Brake the spintlle . 

A\ 

I 

I 

2 . Turn the H- Lknob in either direction 
to thr ne xt horizontal position. You 
can frel the "Snap in" correct position 

through the bal !-spring mechanism . 

L~ ·~ 

I 
0 I 

~,\I 
~~-

(The Il - L knob is of rotory type, so 
you can trun it to both directions) 

3. If difficulty happened in meshing gears, 
inching the spindle through brake lever. 

8-S Vertical spindle head swivelling 

0 

L STO? SPINDLE H 
-- BEFORE --

SHIFTING 

Fig-26 

Swivel I ing within the vertical plane of the spindle head is necessary 
when milling slanted work . Swire) range from Octo 45· is possible. 

The spindle heild should be swirelled in the following manner: 
l) Loosen thr. 4 bolts (Fig2l-l) at the rear of the spindle head rotation 

shaft. 
2) Turn the spindle head swivel! ing worm (Fig27-2) with a wrench to swivel 

the spindle head to the required angle while observing the scale. 
3) Tighten the 4 bolts after obtaining the required swivel. 

~UI3iiltlD: Loosen 4 bo I t.s on I y. Do not take off the bo Its. 
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Fig- 2 7 
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Maintenance 

VEE BELT REPLACEMENT (FOR VS-300A, S-300A) 

Fig-28 

1. Isolate machine 
2. Remove draw bar. 
3. Use L key to remove SIX M6 screws "A". 
4. Use 2 screw "A" to screw into the two tapped holes "B". Thus, 

the Top cover assembly can be raised out. 
5. The belt can be replaced now. 
Specifications of V belt : 837 for S-300A 

925VC3830 FOR VS-300A 
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Maintenance 

HAAKE SHOE REPLACEMENT 

Repeat sequence 1 to 5 on page 27. 
1. Remove the spindle pulley off. 
2. Use flat head screw driver to kick-off the two the two half piece 

of brake shoe. 
3. Remove the two springs. 
4. Replace new brake shoe ane re-assemble the two springs . 
5. Press the assembled brake shoe to rear support pin first, 

then to the front cam. 
6. For new brake shoe, some adjustments is requied . (P.34) 

L-··--- .. 

Fig-29 
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Maintenance 

BACKGEARS PEPLACEMENT 

1. Remove the spindle pulley off. 
2. Release six MB bolts ~A". 
3. Remove pulley cage and brake shoes. 
4. Release four MB bolts ~o·. 
5. Remove upper cover ·c~. 
6. Remover upper snap r1ng ·o~. 

7. Replace back gear "E~. 

NOTE : 
The back gear "E" is made. 
of high quality alloy steel sncmzl 
through hardened, and ground, freatment. 
It is precise II y assemb I ed and 
machined in the factory, therefore 
it should be replaced as a whole 

unit only. 

PULLEY CAGE 

Fig- 30 
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Maintenance 

BALANCE SPRING REPLACEMENT 

1. With quill at top of movement, apply quill lock. 
2. From right hand side: 

Remove : screw "A", snap ring "B", hub "C", 
From left hand side: 
Remove : Feed latch cover "E", two pins "F", latch "G", 

Spring-clutch unit "H", two keys "1", snap ring "j", 

Pinion shaft seat "K". 
3. Release two screws "D", allowing spring housing "L" to rotate 

lowly in the hole of head casting. 

E 
J M 

H K c 
G F i g-31 

4. Remove pinion shaft unit "M". 
5 . Separte spring housing "L" from "M" 

take care of the spring tension during separting. 
6. Release the set screw "N" and replace the new spring . 
7. Assemble spring in opposite procedure. 

Before puting spring housing assembly to head casting hole, 
turn housing clockwisely to reduce the spring volume unti I 
it can be inserted to the hole. 

F i g-32 
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Maintenance 

SPINDLE · QUILL ASSEMBLY 

The three spindle bearings, two 7011A "A" and 6209 "B" I 

are of machine tool grade precision bearings and was assembled 
very precisely in factory. 
The two 7011A angular contact ball bearing "A". 
are selecting assembled with the inner 
and outer precision collar "C" and "D" and then 
preloaded to give the optimum combination 
between temperature raising and toughness 
of spindle . 
Each spindle-quill assembly has been 
Optimum adjusted and test run, therefore 
we do not recommend you to disassemble 
this unit. i.e . 
SPINDLE-QULII UNIT SHOULD BE CHANGED 
AS A WHOLE UNIT 

QUILL REMOVAL 
1. Lock qui I I 
2. Remove micrometer stop 

and quill stop. 
3. Remove pinion shaft as described 

on page41 . 
4. Put hand below the qui! I bottom 

and un I ock qui I I to remove it 
from head casting carefully. 

NOTE :When the quill unit wil I be replaced, 
please use hole micrometer to measure F i H-3 3 

the hole size of cast iron as precise as possible and 
tel I us, so v•e can bui It the correct size of qui I I unit 
for you. 
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TROUBLE 

SPINDLE BRAKE DO 

NOT WORK OR NOT 

WORK WEJ.L 

SPINDLE POSER FEED 

DO NOT WORK AFTER 

THE ENGAGE LEVER 

PULLED 

SPINDLE POWER FEED 

STOPS DURING 

DRILLING 

SPNDLE POWER FEED 

DIS~ENGAGEMENT NOT 

WORK i'ILL 

HAND MICRO-FEED 

NOT WORK 

V-DELT SLIPS AT 

CUTTING 

Trouble Shoot lng 

CAUSE 

1. Micro-switch fail. 

2. Magnatic contactor fail. 

3. Drake shoe wear 

1. Qui II locked 

2 . Power feed clutch not 

rotated to feed engage 

position. 

CORRE.CT I ON 

1. Replace micro-switch . 

2. Replace magnetic contactor . 

3-1 Tight the adjusting screw. 

· 3-2 Replace brake shoe. 

1. Always release quill clamp 

before feeding. 

2. Rotate power feed clutch knob 

to feed engage posit ion. 

3. Power feed rates select 3. Rotate power feed feed rates 

knob set on "Dummy" select knob to one of the 

position three feed rates . 

(The micro-feed handwheel 

not rotate) 

1. Overload makes safety 

clutch slip . 

(Clitch slip noise happen) 

1. The two M4 set screws 

on dis-engage lever 

loosed. 

1. Reduce cutting condition . 

or if necessary, adjust the 

spring force of -clutch. 

1. Tighten set screws . 

1. Power feed rates selecting 1. Rotate this knob to one of 

knob set on one of the the two "Dummy" positions. 

three feed positions. 

2. Engage lever not operated . 2. Pull engage lever. 

1. V-belt too loose . 

2. V-belt worn. 

3. Iron~ urooves . 
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TROUBLE 

FEED STOP SUDDENLY 

DURING MACHINING 

FEED RATE CHANGE 

NOT WORK 

KNEE CANT DE POWER 

ELEVATED 

HARD TO CII.EGE 

SPEED OF HORIZONTAL 

RAPID TRAVERSE OF 

FEEDBOX NOT WORK 

Trouble Shoot lng 

CAUSE CORRECTION 

I. Overload makes the shear 1. Check the overload cause and 

pin shear out . replace shear pin . 

2. The jaw of the two speeds I. Replace the tv.·o speeds 

rocker broken . rocker. 

1. Knee is locked on column . 1. Release lock bolts . 

2. Over weight of workp iece, 2 . Use hand elevating. 

fixtures ... etc. 

(Max load capacity 350 

kgs) 

3. Poor lubrication between 3. Check lubrication. 

Knee and column. 

1. Gears not meshed . 1. Use "Inching" button. 

2. Poor lubrication on 2. Check lubrication. 

spline shaft and gears. 

1. Wrong motor rotating di- 1. Reconnect the power supply . 

2. Multi-disc clutch worn. 2. Adjust clutch. 

3. Rapid traverse shifter worn .3. Replace shifter 
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TROUBLE 

CHATTER 

CANNOT 
HOLD SIZE 

PREMATURE 
CUTTER 
DULLING 

POOR 
SURFACE 
FINISH 

Trouble Shoot lng 

CAUSE 

1. Lack of rigidity in 
the machine, fixtures 
arbor or workniece. 

2. Cutting load too 
great. 

3. Dull cutter 
4. Poor lubrication 
5. Straight tooth 

cutter. 
6. Peripheral relief 

angle too great. 

1. Cutting load too 
great 

2. May be due to chip 
packing 

3. Chips causing 
misalignment. 

1. Cutting load too 
great 

1. Feed too high 

2. Dull tool 
3. Speed too low 
4. Insufficient number 

of cutter teeth 
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CORRECTION 

1. Improve rigidity 

2. Decrease number of 
teeth in contact with 
workpiece. 

3. Resharpen 
4. Improve lubrication 
5. Use helical tooth 

cutter. 
6. Decrease relief angle 

1. Decrease number of 
teeth in contact with 
workpiece 

2. I ncr ease o i 1 pressure 
1n redirect flow so 
as to wash chips out 
of teeth 

3. Brush or blow a! 1 
chips away before 
mounting new ptece of 
work 

1. Decrease number of 
teeth in contact with 
workpiece 

2. Add blending oi I to 
lubricant 

1. Decrease feed and 
increase speed 

2. Resharpen 
3. Increase surface spee 
4. Use cutter with more 

closely spaced teeth 



Trouble Shoot lng 

TROUBLE CAUSE CORRECTION 

CUTTER 1. Peripheral relief 1. Use recommended 
"HOGS IN" too great angle · 

2. Rake angle too large 2. Decrease rake angle 
3. Improper speed 3. Check and adjust 

VIBRATION 1. Insufficient 1. Use recommended 
clearance causing clearance angle 
rubbing 

2. Machine at fault 2. Check machine 1 be 
sure arbor is at 
least 1/3 diameter 
of cutter 

WORK 1. Cut is too I ight 1. Increase depth of 
BURNISHING cut 

2. Insufficient peri- 2. Increase peripheral 
pheral relief relief angle 

3. Land too wide 3. Decrease width of 
land 

CUTTER 1. Insufficient lubri- 1. Add more sulfur 
BURNS cant base oil 

2. Speed too fast 2. Decrease speed 

TEETH 1. Feed too high 1. Decrease feed per 
BREAKING teeth May be pos-

sible to maintain 
rate by increasing 
the number of 
teeth 
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