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PREFACE 

Respect customer: 

Thank you for purchase and use the NC turrets produced by 

CNCmakers. Please read this manual carefully before use it, and 

operate turrets according to this manual. If you have any question or 

comment, please promptly contact with us. 
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LD4(HAK20)  

1. LD4(HAK20) series vertical NC turret characteristics and performances 

1.1The main performance, technical data and overall dimensions 

LD4 series turret designed and produced by our company, is the key function 

unit of NC lathe. When turret rotating, the upper housing is risen, It features high 

accuracy of position with Hall unit sending signals and good performance of 

waterproof . Various kinds of NC lathe equipped with the turrets can be operated 

to facing, turning, boring, threading and grooving in one fixing.  

1.1 .1 Table of technical data  

              Data   

 Model 

Center 

height    

mm 

 

Accuracy of 

repeatability 

 

Power of 

motor  

 W 

Speed of 

motor 

r/min 

Indexing time 

for next 

station 

     sec 

Force 

of 

locking 

kN 

LD4-CK0610(HAK20070-40) 40 ±2 40 1400 1.0 2.4 

LD4-CK0620(HAK20080-48) 48 ±2 50 1400 1.2 4 

LD4-CK0625(HAK20110-51) 51 ±2 90 1400 1.7 6 

LD4-CK6125(HAK20136-57) 57 ±2 90 1400 1.9 6 

LD4-CK6132(HAK20152-70) 70 ±2 120 1400 2.0 12 

LD4-CK6136(HAK20152-77) 77 ±2 120 1400 2.0 12 

LD4-CK6140(HAK20162-72) 72 ±2 120 1400 2.0 12 

LD4-CK6140(HAK20162-81) 81 ±2 120 1400 2.0 12 

LD4-CK6150(HAK20162-121) 121 ±2 120 1400 2.0 12 

LD4-CK6163(HAK20200-112) 112 ±2 180 1400 2.5 18 
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LD4-CK6163(HAK20200-120) 120 ±2 180 1400 2.5 18 

 

 

 

1.1.2  Diagram of overall dimensions 

1.1.3 Table of overall dimensions                                       unit: mm 

Dim                     

Model 

H1 H2 H3 H4 L1 L2 L3 L4 A A1 B B1 

 LD4-CK0610(HAK20070-40) 86 40 15 11 57.5 86 70 50 70 35 87 36 

 LD4-CK0620(HAK20080-48) 116 48 19 16 58 100 80 56 80 40 110 55 

LD4-CK0625(HAK20110-51) 128 51 22 16 86 118 110 80 120 55 126 56 



 - 

                                                   - 5 - 

LD4-CK6125(HAK20136-57) 162 57 35 16.5 110 118 136 96 136 68 148 68 

LD4-CK6132(HAK20152-70) 187 70 40 21 76 127 152 104 161 76 171 76 

LD4-CK6136(HAK20152-77) 194 77 40 21 76 127 152 104 161 76 171 76 

LD4-CK6140(HAK20162-72) 187 72 40 21 59 127 162 110 192 81 192 105 

LD4-CK6140(HAK20162-81) 202 81 40 23 76 127 162 112 192 81 192 105 

LD4-CK6150(HAK20162-121) 242 121 40 47 76 127 162 112 192 81 192 105 

LD4-CK6163(HAK20200-112) 232 112 51 40 110 132 200 124 200 100 200 100 

LD4-CK6163(HAK20200-120) 253 120 51 40 110 132 200 124 200 100 200 100 

 

                         unit: mm 

                Dim  

Model 

C D D1 E E1 F  ̑ 1̑ 2̑ h M  

LD4-CK0610(HAK20070-40) 74 57 50 6.5 10 6.5 7 11 68 6.5 M6  

LD4-CK0620(HAK20080-48) 94 64 52 8 13 8 9 14 78 9 M8  

LD4-CK0625(HAK20110-51) 110 90 80 15 20 8 9 14 88 9 M10  

LD4-CK6125(HAK20136-57) 126 108 108 14 14 11 11 17 88 11 M12  

LD4-CK6132(HAK20152-70) 146 126 126 23 23 12 13 19 88 13 M16  

LD4-CK6136(HAK20152-77) 146 126 126 23 23 12 13 19 88 13 M16  

LD4-CK6140(HAK20162-72) 168 152 152 20 20 12 13 19 88 13 M16  

LD4-CK6140(HAK20162-81) 168 152 152 20 20 12 13 19 88 13 M16  

LD4-CK6150(HAK20162-121) 168 152 152 20 20 12 13 19 88 13 M16  

LD4-CK6163(HAK20200-112) 177 150 130 25 35 11.5 13 19 98 13 M16  
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LD4-CK6163(HAK20200-120) 177 150 130 25 35 11.5 13 19 98 13 M16  

                                                        

1.2Working principle of turret 

1.2.1 Working principle of turret 

When the machine needs change tool, control system sends instructions of 

rotating, the relay of positive rotating is activated,  the motor(01) begins positive 

rotating, then driving worm(06) and worm wheel(15) to rotate with the 

coupling(03,02).  Worm wheel(15) drives screw rod (18) to rotate. Then the 

upper housing(19)  is rising and screw rod(18) driving the cluth disk(21), the cluth 

pin(20) is sliding on the plan of the cluth disk(21), meanwile the toothed disk of upper 

housing (19) is rising and disengaged with toothed disk of turret base(12). When the 

distance of toothed disks split reach 0.8~1mm, cluth pin (20) insert into the slot of cluth 

disk(21), so as screw rod(18) driving the cluth disk(21),cluth pin(20), upper 

housing(19) and pre-indexing pin(17) to rotate, the pre-indexing pin(17) is separated 

from slot of the pre-indexing disk(16) ,the upper housinĝ 19  ̃ begins to rotate to the next 

station. 

When the upper housing(19) arrive at the specified position, the Hall unit on 

signalling disk(25) is inducted with magnetic steel(28), sending a signal of arriving 

the specified position to control system, the relay of positive rotating is released, 

then control system sends signals of activating and delaying  to relay of revers 

rotating. As the motor(01) begins reverse rotating, screw rod(18) drives the cluth 

disk(21),cluth pin(20), pre-indexing pin(17), upper housing(19) to rotate in the reverse 

direction.When the pre-indexing pin (17)insert into the slot of pre-indexing disk(16),  

the upper housing(21) can not reverse rotate and realize pre-indexing, then the cluth 

disk(21) reverse rotating continuously driven by screw rod(18) ,meanwile cluth pin 

(20) is separated from the slot of cluth disk(21), then the toothed disk of  the upper 

housing(19) falls down and engaging with the toothed disk of turret base(12), so that 

turret is locked, thus the turret is realized fine locating. When  time of reverse rotating  
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identify with the set delay time ,the relay of reverse rotating is released, so that 

the motor(01) is stopping. A tool indexing cycle is completed, the control system 

can do the next process. 

1.2.2 Cycle of turret  

The cycle of turret action without reply signal of turret locking̔ 

Control system sends signal of tool changing      The relay of positive rotating  is 

activated      Motor positive rotating      Toothed disks on upper housing and  turret 

base is disengaged      Upper housing rotating      

Send signal of coincident position      The relay of positive rotating is released 

       Send s the delay signal of revers rotating         The relay of revers rotating is 

activated         The motor is revers rotating       Pre-indexing          

      The toothed disks on upper housing and  turret base is engaged and fine 

locating      The relay of revers rotating is released      The motor is stopping  

          The control system begins to next process 

 

 

1.3 Method of disassembling and assembling turret 

1.3.1 Structure diagram of turret 
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 Parts List of LD4(HAK20) Series Turret 

NO. Name of parts Material Remark 

01 Motor  380V Three-phase 

02 Coupling(right) 45  

03 Coupling(left) 45  

04 Connecting seat 45  

05 Bearing  Deep groove ball bearing 

06 Worm 45  

07 Adjustable pad  45  

08 Bearing  Deep groove ball bearing 

09 Cover of bearing 45  

10 Plug 45  

11 Main shaft    45  

12 Turret base 45  

13 Seal ring 45  

14 Bearing  Thrust ball bearing 
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1.3.2 Sequence of disassembling turret  

(1) Shut off power supply. 

(2)Disassemble plug (10), rotate the worm(06) in the direction of clockwise with hex 

wrench, then the toothed disks on upper housing (19) and turret base(12) will 

disengaged. 

(3)Disassemble aluminium cover(30) and signalling seat(27). (note don't 

disassemble the magnetic steels(28) in signalling seat(27))  

(4)Disassemble the signal wires of position, small nut(26) and signalling disk (25). 

(5)Disassemble big nut(24), thrust washer(23), take out key and bearing 22 . 

(6)Take out cluth disk(21) ( note it`s location with screw rod(18),cluth pin (20) and 

springs. 

(7)Clamping pre-indexing pin (17), rotate upper housing(19) in the direction of 

15 Worm wheel ZQSn6-6-3  

16 Pre-indexing disk 45  

17 Pre-indexing pin 20Cr  

18 Screw rod  45  

19 Upper housing 45  

20 Cluth pin  20Cr  

21 Cluth disk 45  

22 Bearing  Thrust ball bearing 

23 Thrust washer 45  

24 Big nut 45  

25 Signalling disk    

26 Small nut 45  

27 Signalling seat  Nylon  

28 magnetic steel   

29 Paper pad Paper   

30 Cover Aluminium  
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counterclockwise, then take out upper housing(19) and pre-indexing pin (17). 

(8)Disassemble motor(01), connecting seat(04), cover of bearing(09) and 

worm(06). 

(9)Disassemble pre-indexing disk(16) (note it`s position with turret base(12) ) worm 

wheel(15), screw rod(18), bearing(14) and seal ring(13). 

(10) Disassemble bolts and main shaft(11).                   

1.3.3 Sequence of assembling turret  

(1)Every parts must be washed and cleaned before assembling. Every transmission parts 

must be lubricated with grease. 

(2) Assemble the main shaft(11) into the turret base(12), tightening the screws to fix 

the main shaft(11) with turret base(12),  assembling  thrust ball bearing(14) (note 

the ring with a loose fit hole is above the ring with a tight fit hole ), worm wheel(15), screw 

rod(18) into main shaft(11). 

(3) Fit the pre-indexing disk(16) (note it`s location with turret base(12)) on the turret 

base(12) with bolts, fit the seal ring(13). 

(4)Fit deep groove ball bearing(5), coupling(left)(03) with worm(06), then fit the 

assembling unit into the turret base(12), tightening the screws to fix the connecting 

seat(04) with turret base(14) . 

(5)Fit adjustable pad(07), deep groove ball bearing(8), cover of bearing(9) on the 

other end of worm(06), then tightening the screw (pay attention to selecting the 

thickness of the adjustable pad(07), to guarantee the axial gap of 0.1~0.2 mm). 

(6)Fit motor(01). 

(7) Fit two pre-indexing pins(17) into the pin holes of upper housing (19) ,with the stick 

of grease to ensure no falling. Turn the upper housing (21) into screw rod(18), until the 

upper end of screw rod(18) is higher 2~3mm than the plan of upper housing (19), then fit 

the springs and cluth pins(20) into the pin holes and pushing the cluth pins(20) , rotating 

the the upper housing (19) back and forth so as the pre-indexing pins(17) into the slots of 

pre-indexing disk(16) , at that time the four side of upper housing (19) with turret base(12) 
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is overlapping. Fit the cluth disk(21). (note it`s position with the screw rod(18), pin 

holes on the cluth  disk(21)  are not symmetrical with pin holes on the axis of 

screw rod(18)) 

(8)Fit thrust ball bearing(22)(note the ring with a tight fit hole is above the ring  with a 

loose fit hole ), key, stop washer(23), big nut(24) then tightening the   big 

nut(24). 

(9)Rotating worm(06) with inner hexagon wrench  (inserting end socket hole of 

worm shaft ),so that the upper housing can be normal positioning, loosening, 

locking. Tighten the locking screw on big nut(24) . 

(10)Fit the signalling disk(27), signalling seat(25) , small nut(26),  turning small 

nut(28) to fitting signalling seat(25) tightly, then connecting the signal wires.In 

general situation,  adjusting should be in the condition of turret locking. Note 

the position of Hall element in signalling disk (25) and magnetic steel(28) , height 

of magnetic steel(28) should aligns with Hall element, make the Hall element 

forward (clockwise) than magnetic steel(28) about one third of the width of 

magnetic steel in the circumferential direction. 

 Connection order of signal wire : joining red wire to (+),joining yellow wire to 

(-),joining white wire  to number 1 tool position ,joining blue wire  to number 2 

tool position, joining purple wire to number 3 tool position, joining orange wire to 

number 4 tool position  (seeing digitals on the signalling disk (25) ); 

(11)Install the turret on machine tool and turn on power supply to debug. 
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Diagramĺĺ Schematic of Disassembling or Assembling Turret 
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LD4B(HAK21)  

2.LD4B(HAK21) series vertical NC turret characteristics and performances 

2.1 Main performance, technical data and overall dimensions 

LD4B series vertical NC turret designed and produced by our company, is the key 

function unit of NC lathe. When turret rotating, the upper housing is not risen, It 

features high accuracy of position with Hall unit sending signals and good 

performance of waterproof . Various kinds of NC lathe equipped with the turrets 

can be operated to facing ,turning, boring, threading and grooving in one fixing.  

                 Data                         

    Model 

Center 

height  

mm 

Accuracy of 

repeatability   

 

Power of 

motor  w 

Speed of 

motor 

r/min 

Indexing time 

for next station 

 sec 

Force of 

locking  

kN 

LD4B-- CK0620(HAK21100 -

51)  
51 °2 50 1400  1.5 5 

LD4B-CK0625(HAK21130 -

51)  
51 °2 90 1400  1.7 6 

LD4B-CK6125(HAK21136 -

57)  
57 °2 90 1400  1.7 6 

LD4B-CK6132(HAK21158 -

70)  
70 °2 120  1400  2.0 12 

LD4B-CK6132D(HAK21158

D-70)  
70 °2 120  1400  2.0 12 

LD4B-CK6140(HAK21166 -

81)  
81 °2 120  1400  2.0 12 
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2.1.1 Table of technical data  

 

 

 

2.1.2  Diagram of overall dimensions 

HAK21180 -110  110  °2 120  1400  2.3 14 

LD4B-CK6150(HAK21 166 -

121) 
121  °2 120 1400  2.0 14 

LD4B-CK6163(HAK21200 -

120)  
120  °2 180  1400  2.3 18 

LD4B-CK6172(HAK21240 -

120)  
120  °2 250  980  3.7 24 

LD4B-CK6180(HAK21280 -

120)  
120  °2 250  980  4.1 28 

LD4B-CK61100(HAK21300

-145)  
145  °2 250  980  4.5 32 
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2.1.3Table of overall dimensions                                      unit: mm 

        Dim      

Model  
H1 H2 H3 H4 L1 L2 L3 L4 A A1 B B1 

LD4B-- CK0620(HAK21100

-51)  
146  51 26 15.5  60 

10

0 
100  72 

11

4 
50 114  50 

LD4B-CK0625(HAK21130 -

51)  
152  51 30 17 

78/11

4 

11

8 
130  99 

13

0 
65 138  65 

LD4B-CK6125(HAK21136 -

57)  
159  57 31 16.5  

78/11

4 

11

8 
136  

10

4 

13

6 
68 148  68 

LD4B-CK6132(HAK21158 -

70)  
187  70 40 20 76 

12

8 
158  

11

4 

16

1 
79 171  79 
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LD4B-CK6132D(HAK2115

8D-70)  
187  70 40 20 76 

12

8 
158  

11

4 

16

6 
79 180  79 

LD4B-CK6140(HAK21166 -

81)  
200  81 38 19.5  76 

12

8 
166  

11

6 

19

2 
83 192  93 

HAK21180 -110  225  
11

0 
45 22 76 

12

8 
180  

12

4 

18

0 
90 192  90 

LD4B-CK6150(HAK2 1166-

121) 
240  

12

1 
38 37 59 

12

8 
166  

11

6 

19

2 
83 192  93 

LD4B-CK6163(HAK2120 0-

120)  
234  

12

0 
42 31 110  

13

2 
200  

12

0 

20

0 

10

0 
200  100  

LD4B-CK6172(HAK21240 -

120)  
255  

12

0 
50 30 103  

14

0 
240  

16

0 

24

0 

12

0 
240  120  

LD4B-CK6180(HAK21280 -

120)  
245  

12

0 
55 25 103  

14

0 
280  

20

0 

28

0 

14

0 
280  140  

LD4B-CK61100(HAK2130

0-145)  
285  

14

5 
65 30 103  

14

0 
300  

19

2 

30

0 

15

0 
300  150  

                                                                    unit: mm  

            dime         

model  
C D D1 E E1 F ū ū1 ū2 h M  

LD4B-CK0620(HAK21100 -

51)  

100  100  70 7 18 7 7 11 78 6.5 M8  

LD4B-CK0625(HAK21130 -

51)  

120  100  90 15 20 9 9 14 88 10.5  M1

0 
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LD4B-CK6125(HAK21136 -

57)  

126  108  108  14 14 11 11 17 88 11 M1

0 

LD4B-CK6132(HAK21158 -

70)  

146  126  126  23 23 12 13 19 88 13 M1

6 

LD4B-CK6132D(HAK21158

D-70)  

156  130  130  18 18 12 13 19 88 13 M1

6 

LD4B-CK6140(HAK21166 -

81)  

168  152  152  20 20 12 13 19 88 13 M1

6 

HAK21180 -110  168  152  152  14 14 12 13 19 88 17 M1

6 

LD4B-CK6150(HAK2 1166-

121) 

168  152  152  20 20 12 13 19 88 13 M1

6 

LD4B-CK6163(HAK21200 -

120)  

177  150  130  25 35 11.5  13 19 98 13 M1

6 

LD4B-CK6172(HAK21240 -

120)  

210  210  160  15 40 15 18 27 98 17 M1

6 

LD4B-CK6180(HAK21280 -

120)  

240  240  240  20 20 20 18 27 98 17 M1

6 

LD4B-CK61100(HAK21300

-145)  

260  260  260  20 20 20 18 27 98 17 M1

6 

2.2 LD4B(HAK21) Working principle of turret 

2.2.1 Working principle of turret 

When the machine needs change tool, control system sends instructions of 
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rotating, the relay of positive rotating is activated, the motor(01) begins positive 

rotating, then driving worm(06) and worm wheel(13) to rotate with the 

coupling(02,03) . Worm wheel(13) drives screw rod (06) to rotate. Then the 

clamping toothed disk (20) is rising and screw rod(18) driving the cluth disk(23),cluth 

pin(22) is sliding on the plan of the cluth disk(23), meanwile the clamping toothed disk 

(20) is rising and disengaged with inside toothed disk of turret base(14) and outside 

toothed disk of upper housing(21). When the distance of toothed disks split reach 

0.8~1mm, cluth pin (22) insert into the slot of cluth disk(23), so as screw rod(06) 

driving the cluth disk(23),cluth pin(22), upper housing(21) and pre-indexing pin(17) to 

rotate, the pre-indexing pin(17) is separated from slot of the pre-indexing disk(16) ,the 

upper housinĝ21̃ begins to rotate to the next station. 

When upper housing(21) arrives at the specified position, the Hall unit is inducted 

with magnetic steel(30), sending a signal of arriving the specified position to 

control system, the relay of positive rotating is released , then control system 

send signals of attracting and delay to relay of reverse rotating (If reply signal 

existed in the system of turret ,the system sends signals of reverse rotating and 

no signal of delay ). As the motor(01) begins reverse rotating, screw rod(18) 

drives the cluth disk(23),cluth pin(22), pre-indexing pin(17), upper housing(21) to rotate 

in the reverse direction, when pin(17) reachs the slot of pre-indexing  disk(16), the 

pre-indexing pin (17) insert into the slot of pre-indexing disk(16), the upper housing(21) 

can not reverse rotate and realize pre-indexing, then the cluth disk(23) reverse 

rotating continuously driven by screw rod(18) ,meanwile cluth pin (22) is separated 

from the slot of cluth disk(23), then the clamping toothed disk (20) falls down and 

engaging with inside toothed disk of turret base(14) and outside toothed disk of upper 

housing(21) ,thus turret is locked, and the turret is locating and realize fine locating. 

When  time of reverse rotating  identify with the set delay time ,the relay of 

reverse rotating is released, (If reply signal existed in the system of turret ,the 

turret send signal of locking. When the system receive the signal of locking and 
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delay 0.15 second,  relay of reverse rotating is released ) the motor(01) 

stopping. A tool indexing cycle is completed, the control system can do the next 

process. 

2.2 Cycle of turret action 

(1) The cycle of turret action without reply signal of turret locking 

Control system sends signal of tool changing     The relay of positive rotating is 

activated      Motor rotating positively     Clamping toothed disk disengaged with 

face gear disk      Upper housing rotating          Sends signal of coincident 

position           The relay of positive rotating is released       Send the delay 

signal of reverse rotating         The relay of reverse rotating is activated         

The motor rotating reversely       Pre-indexing              Clamping toothed disk 

engaging with face gear disk,fine locating         The relay of reverse rotating is 

released         The motor stopping        The control system begins to next 

process 

(2) The cycle of turret action with reply signal of turret locking 

 Control system sends signal of tool change       The relay of positive rotating is  

activated     Motor rotating positively      Clamping toothed disk disengaging with 

face gear disk    Upper housing rotating     Sends signal of coincident position       

The relay of positive rotating is released      Sends the  signal  of  reverse  

rotating      The relay of reverse rotating is activated    The motor  rotating 

reversely       Pre-indexing       Clamping toothed disk is engaged and clamped 

with face gear disk, fine locating      Sends signal s for clamping      delay 1.5 

second        The relay of reverse rotating is released           The  motor 

stopping       The control system begins to next process  

 2.3  Method of disassembling turret and assembling LD4B(HAK21) turret 

   2.3.1 Structure diagram of turret 
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 Parts List of LD4B(HAK21) Series Turret 

NO. Name of parts Material Remark 

01 Motor  380V Three-phase 

02 Coupling(right) 45  

03 Coupling(left) 45  

04 Connecting seat 45  

05 Bearing  Deep groove ball bearing 

06 Worm 45  

07 Adjustable pad  45  

08 Bearing  Deep groove ball bearing 

09 Cover of bearing 45  

10 Plug 45  

11 Main shaft   45  

12 Bearing  Thrust ball bearing 

13 Worm wheel ZQSn6-6-3  
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2.3.2 Sequence of disassembling turret  

(1) Shut off power supply. 

(2)Disassemble plug (10), rotate the worm(06) in the direction of clockwise with hex 

wrench, then the clamping toothed disk(20) will disengaged with face gear disk. 

(3)Disassemble aluminium cover(32) and signalling seat(29). (note  don't 

disassemble the magnetic steels(30) in signalling seat(29))  

(4)Disassemble the signal wires of position, small nut(28) and s ignalling disk (27). 

(5)Disassemble backing-up screw, big nut(26) and t hrust washer(25), take out key 

and bearing. 

(6)Take out cluth disk (23),cluth pin (22) and springs. 

14 Turret base 45  

15 Seal ring 45  

16 Pre-indexing disk 45  

17 Pre-indexing pin 20Cr  

18 Screw rod  45  

19 Outside toothed disk 45  

20 Clamping toothed disk  45  

21 Upper housing  45  

22 Cluth pin  20Cr  

23 Cluth disk 45  

24 Bearing  Thrust ball bearing 

25 Thrust washer 45  

26 Big nut 45  

27 Signalling disk  Nylon  

28 Small nut 45  

29 Signalling seat  Nylon  

30 magnetic steel   

31 Paper pad Paper   

32 Cover Aluminium  



 - 

                                                   - 22 - 

(7)Clamping pre-indexing pin (17), rotate upper housing(21) in the direction of 

counterclockwise, then take out upper housing(21) . 

(8)Disassemble motor(01), connecting seat(04), cover of bearing(09) and 

worm(06). 

(9)Disassemble bolts linked with main shaft(11) and turret base(14) , take out main 

shaft(11), worm wheel(13) , screw rod(18) and bearing. 

(10) Disassemble Pre-indexing disk(16) (note the position of turret base(14) ) and seal 

ring(15).  

(11)Disassemble outside toothed disk(19), clamping toothed disk(20)(note the position of 

upper housing(21) ), take out pre-indexing pin(17).                     

2.3.3 Sequence of assembling turret  

(1)Every parts must be washed and cleaned before assembling . Every  

transmission parts must be lubricated with grease. 

(2)Fit thrust ball bearing(12) (note the ring with a loose fit hole is above the ring with a 

tight fit hole ), worm wheel(13), screw rod(18) onto main shaft(11), then assemble the 

assembling unit into the turret base(14), tighten the screw fixed the main shaft(11) with 

turret base(14) ; 

(3)Fit deep groove ball bearing(5), coupling(left)(03) onto worm(06), then 

assemble the assembling unit into the turret base(14), tighten the screw fixed the 

connecting seat(04) with turret base(14) ; 

(4)Fit adjustable pad(07), deep groove ball bearing(8), cover of bearing(9) onto 

the  other end of worm(06), then tighten the screw (pay attention to selecting 

adjusting the thickness of the adjustable pad(07), to guarantee the axial gap of 

0.1~0.2 mm); 

(5)Fit motor(01). 

(6)Fit the pre-indexing disk(16) onto the turret base with bolts , fitting the  seal ring(15). 

Fit the clamping toothed disk(20) and outside toothed disk (19)into upper housing 

(21)(noting the relative position ) with bolts and reference taper pins. Fit the two 

pre-indexing pins(17) into the pin holes of clamping toothed disk(20) with the stick of 
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grease to ensure no falling. Turn screw rod(18) into the upper housing (21) ,until the 

upper end of screw rod(18) is higher 2~3mm than the plan of clamping toothed disk(20) , 

then fitting the springs and cluth pins(22) into the pin holes and pushing the cluth 

pins(22) , rotating the the upper housing (21) back and forth so as the pre-indexing 

pins(17) into the slots of pre-indexing disk(16) , at that time the four side of upper housing 

(21) with turret base(14) is overlapping. Fit the cluth   disk(23) .(noting the screw 

rod(18) position, pin holes on the cluth disk(23) and screw rod(18)  are not 

symmetrical with axis of screw rod(18)) 

(7)Fit thrust ball bearing(24)(note the ring with a tight fit hole is above the ring  with  

loose fit hole ), key, stop washer(25), big nut(26) then tightening the big nut(26). 

(8)Rotate worm(06) with inner hexagon wrench  (inserting the end socket hole 

of worm shaft ), so that the upper housing can be normal positioning, loosening, 

locking at each tool positions . Tighten the locking screw on big nut(26) . 

(9)Fit the signalling seat(29)(note don't d isassemble the  magnetic steels (30) in 

signalling seat(29)) , signalling disk (27), small nut(28),  turning small nut(28) to 

compress signalling disk(27) tightly, then connecting the signal wires. In general 

situation, adjusting should be in the condition of turret locking. Note the position 

of Hall element in signalling disk (27) and magnetic steel(30) ,the height of 

magnetic steel(30) should align with Hall element, make the Hall element 

forward (clockwise) than magnetic steel(30) about one third of the width of 

magnetic steel . 

 Connection order of signal wire :  joining red wire to (+),joining yellow wire to 

(-), white wire  to number 1 tool position ,joining blue wire  to number 2 tool 

position, purple wire to number 3 tool position, joining orange wire to number 4 

tool position (there are digitals on the signalling disk (27) ); 

(10)Install the turret on machine tool and turn on power supply to debug. 
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Diagramĺĺ Schematic of Disassembling or Assembling Turret 

 

 

 



 - 

                                                   - 25 - 

LD4(HAK20) and LD4B(HAK21) 

3.LD4(HAK20) and LD4B(HAK21) instruments for use and maintenance 

3.1Select turrets, installing and debugging  

3.1 .1Select turrets  

Selecting NC turrets for  NC machine tools suitable is very important,size 

specifications and technical data of turret directly affect the performance of the 

NC machine tools, processing precision of parts and service life etc, please pay 

attention to the following aspects in selecting turrets : 

(1)Turret center height H2 is the distance between the tool mounting  surface of 

the upper housing and the underside surface of the turret. H2 plus the height of 

cutting tool must be equal to the center height of the machine H (the distance 

between spindle center and the surface of cross slide of machine ) , if H2  is not 

equal to H, turret center height H2 plus the height of cutting tool must be smaller 

than the machine tool center height H, but H2 and H must be most near, or 

should insert a appropriate pad underside surface of the turret; 

(2)Select turret corresponding to specification of machine tool . If turret is smaller 

than cutting tool , wide tool arbor will jut out upper housing of the turret , thus it 

can not be safety , further more it will adversely affect rigid and service life of the 

turret . 

3.1.2 Install of turret 

(1) Measuring the center height of turret and machine tool , if the center height of 

turret is smaller than the center height of machine tool ,please prepare the 

corresponding pad ; 

(2) According to the dimension of turret, drill four threaded holes on the 

installation position (usually cross slide of the lathe), ready to  corresponding 

hex screws and wrench; 

(3) Place the turret on the installation position (usually cross slide of lathe), 

remove the screws (M10x1.5) at plug with screwdriver; 

(4) Remove the plug, turn the worm in the clockwise direction with hex wrench 

(there is a 6 mm hex holes on worm head ), untile the upper housing rotae about 
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45°, four installation holes will be appeared, fitting four screws and turn them 

tightly. If there are reference pin holes on the turret base, please drill pin holes 

together. 

3.1.3 Debug  turret 

(1) After installation the turret, if switch on the power,the turret is at standstill in 2 

seconds, shut off the power immediately and exchange three phase order of 

wires, then restart. 

(2) When the turret is running, the turret must rotate smoothly and there are no 

abnormal noise, no phenomenons of locating ahead or behind; 

(3) After debugging , open the cover of the turret and fill 15-25 ml  clean oil (ISO 

VG 150 or same grade lubricant) into the turret. 

 

H1 the distance between the underside of slot on pre-indexing disk and  

surface of cluth disk  

H2 the length of cluth disk pin plus pre-indexing pin without spring 

H2 must be shorter than H1 about 0.3~0.4mm.̂ H1-H2̗0.3~0.4mm̃ 

When disassembling or assembling turret, if the difference of H1 and H2 is oversize,  

replacing  a pair of pin is necessary, then check the difference of H1 and H2, and grind 

the end surface of cluth pin to fit the requirement length . Don't grind the pre-indexing 
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pin .(see the diagram) 

3.2.Electrical control 

3.2.1 Principle of15T controller of signal (receiving type)  

3.2.1.1 Principle  

When the NC system sends a signal (low level signal ),the relay of  positive 

rotating is energized, motor begins to positive rotating, meantime the signalling 

disk of turret sends signals of tool position in sequence to  NC system, when 

the NC system received the signal of specified tool position, revoking the signal 

of positive rotating and send a signal of reverse rotating ,  the relay of reverse 

rotating  is energized, motor begins reversal rotating and locking the turret. The 

delay time of reverse rotating is given by the NC system , as the given time of 

reverse rotating is up,the signal of reverse rotating is revoked, the motor loses 

power, a process of tool change is over. Our company has 15 T control box, user 

can select and use it . 

 3.2.1.2 Turret wiring table 

 

Note: There are no signal wires of T5 and T6 in the turret of four stations. 
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3.2.2 The wiring table of 15T turret control box 

The ports of turret signal wire (15 core hole type plug)   

8 9 10 11 12 13 14 15 

 0 volt 

electrode 

Power 

source 

     

 Yellow Red      

The ports of turret motor  (4 core needle air type plug) 

Port 1 2 3 4 

Performance PE U V W 

 Colour of wire Yellow and 

green 

Black Black Black 

The ports of control signal wire  (15 core needle type plug) 

Pin 1 2 3 4 5 6 

Performance T1 T2 T3 T4 T5 T6 

Colour of wire white blue purple orange green pink 

 

7 8 9 10 11 12 13 14 15 

  0 volt 

electrode 

0 volt 

electrode 

Power 

source 

Positive 

rotating 

Reverse 

rotating 

  

  yellow  red gray brown   

The ports of power source  (4 core needle air type plug) 

Pin 1 2 3 4 

Pin 1 2 3 4 5 6 7 

Performance T1 T2 T3 T4 T5 T6  

colour of wire White Blue Purple Orange Green Pink  

app:ds:ground%20electrode
app:ds:ground%20electrode
app:ds:ground%20electrode
app:ds:ground%20electrode
app:ds:ground%20electrode
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Performance PE U V W 

colour of wire Yellow and  

green 

Black Black Black 

3.3 Caution of electrical control 

(1) Signal of locking in position: 

User can select and use the device with reply signal of locking in position. 

Vertical turret provide positive signal of locking sending by signalling disk, low 

level signal is valide. The locking signal can be outwent from a signal wire of the 

plug(15 core hole type ). 

(2) Hall signalling disk : 

Adopt switch type, single polarity Hall sensors to sending signal. The output of 

Hall signalling disk is often open type NPN output, low level being valide, and 

maximum rated output current is 25 mA. The power supply is12 V-24 V DC. 

(3) Hall signalling disk is designed with protection circuit of current limit .If the 

output of current of signalling disk more than the rated output current, the 

protection circuit starts and cuts off all the output current of signal (turret will 

continuously rotate). At that time the power supply of signalling disk should be 

turned off , to eliminate fault of the circuit . Then connecting to the power source, 

normal running will begin. So should be confirmed that load current of signalling 

disk is comply with the requirements before wiring for turret . For example, can't 

direct drive  big load device(such as relays) with signalling disk. If adding with 

shunt resistance, the shunt resistance should be big enough. Signalling disk with 

current limit protection circuit have two types of specifications, 12 V DC or 24 V 

DC, please confirm the power supply specification of the signalling disk before 

using. 

(4) Shunt resistance: 

In some of the CNC system, high level input signal of turret is valid, in this 
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case ,adding shunt resistance is necessary, Resistance and rated power of the 

shunt resistance should not be too small.We advise that using        2 k ,̔1/2 

W resistance in 24 V power supply is proper. 

Special remind:  

Don't make short circuit of signal wire (low level is valide) or the positive signal 

wire of turret locking with positive terminal of power supply !  

3.4Trouble shooting 

Phenomenon of trouble Causes of trouble How to do 

1.If switch on power supply, 

motor stopping and turret does 

not work 

(1)The three phases of power 

supply are not correct 

(2) Low voltage of power supply 

(3)Power phase lack 

(1) Cut off Power supply, adjust 

phases sequence of power supply   

(2)Check if the voltage of  power 

supply is normal before use 

(3)Check if the wiring of power supply 

is reliable 

2.Turret rotating continuously 

or does not stop at a special 

position 

1.Trouble occurs in power supply 

of signalling disk  

2.Trouble occurs in the signal wire 

of a special position 

3.One of component of Hall unit is 

short circuit  or destroyed 

4. The magnetic  poles  of 

magnetic steel is revers,  or 

magnets  is lower; 

5.The position of magnets relative 

Hall element  is not appropriate 

1.Check if the power supply voltage 

of signalling disk is normal 

2.Check if the wiring of signalling 

disk  i s  short circuit or opening 

circuit  and if the wiring linked with 

machine tool is normal 

3. To replace hall element or 

signalling disk with a new  one 

4. Adjusting the direction of magnetic 

steel  or replace with a new one 

5. Adjusting the position between 

magnetic steel and Hall element 

 

3.Turret is not clamped tight 

enough 

1. The delay time of reverse 

rotating  is not enough  

2.The wiring of contactor for motor 

positive or reversing rotating  is 

not undesirable 

3. Shut off the contactor  for 

motor reversal rotating with the 

locking signal of turret   

4.Main shaft is bended after 

colliding of the turret. 

1.To reset the  locking time of 

reverse rotating; 

2.Check if the related  wiring of 

machine tools is appropriate; check if 

the related control program of 

machine tools  is correct; 

3.Don`t control the reversal rotating  

contactor of motor with the locking 

signal of turret  

4. Disassemble the turret and check 

the main shaft. 

app:ds:appropriate
app:ds:appropriate
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3.5 Attention of use LD4(HAK20) and  LD4B(HAK21) turret 

(1) Please read this manual carefully before using the turret. 

(2) Shut off the main power supply first, before repairing, adjusting, cleaning, 

disassemble and installation the turret ; 

(3) Power supply  

ŵPower supply for turret motor in general:  

   50 Hz, three-phase , 380V¤10%Ȃ 

Note:  

Power supply for the motor of LD4-CK0610 and part of LD4-CK0620 is  50 Hz, 

two-phase , 220V¤10%.  

If power supply for turret motor is 220V, please note us when order turrets.  

ŶPower supply for signal sending disk: 

24 V or 12 V DC (usually 24 V DC, if need to use12 V DC, please note us when 

order turrets.).  

When turret rotating continuously, the number of indexing must not be overmuch 

6 times per minute, otherwise the motor will be burned. 

(4) When turret is rotating , please don't clean iron filings and dirt around the 

 

4.Turret rotating is not stoping 

in special position or there is 

too much shock 

1.In the direction of circle, the 

position of magnetic steel too far 

from Hall unit in front or in rear  

2.Within the program of machine, 

the time of delay is too long 

between stopping of motor 

positive rotating and starting of 

motor reverse  rotating  

1.Adjust the relative location of 

magnetic steel and Hall unit in the 

direction of circle 

2.revise the program of machine, 

delete the delay between stopping of 

motor positive rotating and starting of 

reverse  rotating  

5. The processing surface 

appear corrugated 

1.Turret is not fully locking;  

2. Cutter arbor is not rigid enough, 

or tool fixed is less robust. 

1. Extend the locking time of turret 

properly. 

2. Using rigid cutter arbor and fixing 

them firmly 
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turret with air gun ,otherwise iron filings and dirt will enter into the body of turret , 

affecting the normal operation and precision of turret. 

(5) To ensure the normal use , should filling clean oil every shift , and should be 

apart for cleaning and maintenance per every 3 months. All parts must be 

cleaning and filling clean oil (except signalling disk , motor, electrical 

components etc.). 

(6) To ensure the turret operating steadily, avoid unsymmetric load in fitting tools 

as far as possible, when clamping cutting tools, do not use prolonged tube, to 

prevent the upper housing deformation and influence precision of the turret. 

(7) When turret is rotating , should avoiding collision , collision will be seriously 

damage the internal parts of turret. If collision is happened , should  be take 

apart the turret immediately, then checking each parts if any damage, 

deformation or loose is existed. 

(8) The time of reverse locking for small turret is seconds(turret bigger then 

CK6163 is 1.6~2.2 seconds). If the time of reverse locking is too long, the 

temperature of motor will be rising and the motor will damage. If the time of 

reverse locking is too short, the turret can't locking firmly and affect precision of 

turret. 

(9) Don't make short circuit of signal wire (low level is valide) or the positive level 

signal wire of turret locking with positive terminal of power supply , otherwise the 

signalling disk will be burned. 

(10) If customers having special needs in size or data, please provide relevant 

data and contact with our company.  

To make our products more perfect, some size and data will be changed without 

notice. 
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Add: No.168, Xiadu Road, Haizhu District, Guangzhou, China 510300 

Tel: +86-138-24444158 

Fax: +86-20-84185336 

Mobile: +86-139-25042139 (Whatsapp & Wechat) 

Skype: CNCmakers 

Email: cnc@CNCmakers.com   
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