1. MAIN PARTS OF THE MACHINE

1. Up column 10. Handwheel {langitudinal)
2. Wheel guard T1. Handwhes| (cross feed)
. . 12, Saddie

4. Electrical control panel {*) 13. Cross feed travel stroke adjuster
14, Handwhesel (vertical)

§. Splash guard 15. Electrical contral box

7. Table 16. Hydraulic pump unit

8. Longitudinal travel stroke adjuster 17. Base

9. Flow control lever

*Remark: Far N12249AH and small sets g control panel v quicead o aght side o saddle.
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. Up column
. Wheel guard

. Electrical cantrol panel

. 9plash guard

. Table

. Longitudinal travel stroke adjuster
- Handwheel (longitudinal)

- Handwheel {cross feed)

10. Saddle

11. Crass feed travel stroke adjuster
12. Handwheel {vertical)

13. Electrical control box

14, Base




2, BROFILE DIMENSION

PROFILE DIMENSION

Unit: mwm

B A B G F
=
T
3]

¢l

A 1260 1160 1520 1250 1850 2150 2500
@912m | @512m 60" (72 7i8) (72 718" 84 713" ©e 10"

B 240 215 260 330 330 400 425
©i12n | @) (10 147 (13 {13") (15 374} (16 3/4™)

c 1660 1660 1720 1720 1880 " 1880 2600
(65827 | (651127 (673147 (57 3/4%) T4n 74" 78 3447

D 940 940 940 940 980 98D 1050
37 37 @™ G877 (38 127 (38127 (41 3/8")

E 615 615 890 910 1010 1010 1050
(@412 | (24 147 (357 35 7/8m (39 3/47) @23/47 (41 3187

F 850 200 1020 1065 1185 1185 1660

G31427) | (35127 (40 1/4m) (427) 46 12m (46 1/27) 63"

G 180 100 265 325 345 345 450
(7™ @" @ag i) (137 @3 127 Q3127 (17 34™

= 760 750 . 870 o073 1035 1035 1425

(27127 | 9inm 34 1/4) (38 1/4m) (40 347 (30 3147 (56™

4 200 200 203 203 355 353 355

(87 87 @Y ) (14" (14m) (147

7 460 460 500 500 595 595 620
(18" {18 20m (20" 3 127y 23 12 (24 112

X 155 213 265 326 335 335 450

G1am) | s1en {10 12 {12 12m (13 /4™ (13 1147 ek

L 150 160 230 260 260 260 400
" (6 144" o™ €10 147 (10 147 (10 147 {15 314

M 150 200 2350 300 300 300 200
©" i) {107 (127} (127 @azm (15 3/4™)

o 360 360 400 400 415 415 4435
{407) (147) {15 3/4m) {15 34™ (16 1/27) (16 1427 (17 1M




SPECFICATIONS:

Unit : mm

Working surfzes of table (W.x L.) 130::460 160410 230500 260600 260x750 AN0:590
©x12m | @ ramasn (o207 £10 1/4"524") {10 1/4"30") (16" 32
Max. grinding surfice (Wx L) 1502460 200x410 250x500 3002600 300x750 400800
{6"x18" (8"x16") (10520 (124" (2307 6"a327)
M, hotizontal travel table 485 (197) 43007 | sw@Eo1ny 620 (24 12 70 G014 | 850 (33347
M, ¢ross travel of table 180 (7) 200 (&) 270 20347 | 320 12 1421 340 (13 172 460 (18 1/47)
Distance between table surface and 460 300 593 610
spindle ecoter (g7 20" (23 172 24127
Varable table specd Mnmsal M=Mnanual 5--25M/min (16--30fpm)
Auto. crossfoed Manual M=Manuai 0.-15 (0--3/8"3
Downfoed Per praduation 0.01 {0.001") 0.01 {0.0005™)
1
handwhee Per revolution 2 (0.17) 10.05"
Crossfecd Per gradustion 0.02 {6.0005"}
handwheel "
Per revolution 4 (6.2")
Auto.downfeed | Per praduation 0.002 (0.0001*)
dj ¢
Micro adjustment o otion 0.2 (0,017
Longrtudinat travel adjustzble 50--460 50--410 50--500 50660 50--750 50--800
from.....to (218" @"- 16" (27207 (27-:24") (@307 2"..32%)
Crossfeed frovel adjustable from... 0--160 0--210 0--255 0-310 0--410
o ©-63/8m | (0-8 1/ {0--10") (©--12 1/4") (0--16 1/4"}
Spindle motor 2HP2P SHPx4P 7 L2HPx4P
Hydraulic pump motor H 1HPxSP H/AH 1HPx6P AHD 2HExSP 2HPx6P SHPx6P
Auto. crossfoed motor 1/5HP:6P
Auto, downfeed motor AWD 1/4HP=4P AHR 1/5HPxGP AYID 1/4HPxIP
Grinding wheel (O.D*T*LD) 203x12,7x31.75 355x31.75x127 355x50.8x127
(8"s1/27xL 1/4") (141 1H"5") (1472755
Rotation speed of spindle 3300 RPM/S0HZ 2900 RPM/SOHZ 1750 RPM/G0HZ 1450 RPM/SCHZ
Ceoalant prmp 1/6HP
Max. load (Exel. chuck weight) 200%.gs 250K gs 380K gs TO0Egs
(4401bs) {550Ibs) (660%bs) (15401bs}
Net 650Kgs 650K gs 1360Kgs 1700Kgs 1560Kgs 2000Kgs 2860k gs
(14301bs) {1430ibs) (26601bs) (37408bs) {41801bs) (44001bs) (6160ls)
Machine weight
Gross T30Kgs 730K gs 1550Kgs 1900%gs 27200Kgs 2300Egs 3300Kgs
{16001bs) (16001bs) (34101bs) {41801bs) {42401bs) (50501b5) (726015)
Pacmng dimension 1520123021880 | 1426212501280 20M:1700:21 08 212815002530 2120169012260 2H=1680:2260 P02 202286
(60%250 172774 | (50°=50 1122947 | (31 V2683 | {83 V270 34567 { (33 1266 17289 | (90 1amwse 129 | (106 2's? 12907y
H : Hydraulic fongitudial feed. AHE.: Agto. longitudial, Cress feed and Rapid down feed

AH : Hydraulic longitudial feed and Aute,Cross feed.

AFID : Auto. longitudial. Cross feed and auto down feed

*We follow a policy confinuous improvement of all our products. reserving the right to change spscification. mechanics, or designs at any fime without notice or obligation

STANDARD ACCESSORIES:

Operation manual....................... 1pc. Grinding wheel...................... Ipe.
Tool box and tools.........eve...... 1pc. Flange extractor..................... Ipe.
Wheel flange.............ccooovnniin, 1pe. Diamond IDresser....coovvveeeee.... ipc.
Wheel balancing base............... ipe. Diamond Dresser base.......... 1pe.
Wheel balancing exbor.............. tpe. Worle light.....ooocoon, 1pe.
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Check taken Hhstration Permissible Errps’
al Level longitudinaliy r}_Ej}‘, a)0.02
{spirit level) ] i per 1000 mm,
b} Level across _h.%_—‘% _— b)0.02
(spirit level) i l = _! K' per 1000 mm.
a b
Straightness of table E ‘ | 2)0.02
e —i=-8-— per Io%0
a) Longitudinally. . b)0.02
b) Cross traverse, I ] per 1000 mm.
b a
Rise and fall of table in L — ) 0.01
longitudinal traverse, r per 1000 mm.
Table surface parailelity to its ﬁ_‘ 0.01
Cross traverse ‘\ r;" per table width
Paraflelity of clamping slets 1o table 0.015
traverse per 1000 mm.
| ==




6 Clamping slots at right angles to [—_[ L:J I 0.02
table cross traverse [ i @—‘——] J per 300 mm.
; Trs}e running of taper of grinding HT\hé—r—ta 0.61 mm.
spindle. U_l/_lzl
Parallelity of grinding spindie to 0.02
g tabie (transition test with 100 mm per 360 mm
arm) ’
Grinding spindle at right angles to . l n EE
¥
g ctamping slots {transition test with } L::J l } 0.02
200 mm. arm) ——li-msz—au' . per 300 mm,
o ]
o
Vertical traverse of grinding spindle I‘:‘b%
10 carrier at right angles to table in : - 0.01
crass plane of machine \ /'_‘ per 100 mm.




The machine has been investigated .and
adjusted before it is moved out of the
factory. The most important is to surely
prevent machine from hit while the

machine is in  transportation “and
installation.

Use wrecker and hook to transport
the machine; steel wire hooks four hang-
ing pegs which are on the two sides of the
machine. But you have to pay attention
1o the balance of the machine,and please
put some separator between steel wire and
machine to protect paint.

Use fork truck to put the machine as upper chart description



o Clean machine

After opening the wooden case, you have to prevent process surface from rust. You will find the
machine is coated with thin rustproof oil. Please wipe off the rustproof oil by soft cloth and light oil,
Iron plat or knife will damage the paint.

e [Fastening equipment for movement or packing

when move {or pack) the machine, working table is fixed from front-left and rear right sides, and
crossfeed of saddle is fixed from the right and left sides of seddle and base body. This is only used
while move of the machine. As soon as the machine is well installed, you have to loosen the fixed
equipment.

e |_ocation of the machine;

Location of the machine will influence the grinding precision and effeciency. You have to carefuily
dispose it as well as boring machine. Very precise process is asked by any kind of grinding machine.
But in the fact, many grinding machines always be located among with milling machine, drilling
machine, shaping machine and slotting machine. Obviously, we won't be satisfied with the process
‘from these grinding machines, because the vibration from ‘other machines will transmit to grinding
machine and produce lines on grind surface.

" Unsteady land cannot be located grinding machine, otherwise, the machine will lose its correct
shape, :




INSTALLATION OF 618,816,1020 TYPE

Inspite of the table, al equipment are assembled in order to protect the
slideway. So, after installing the machine, you must place the table according
to the following ways:
. Circle the steel wire rope for four times round the drum {Fig 1).
. Assemble the steel ball and steel ball retainer, then place them on the slideway (Fig 2).
. Lift the table carefully and put it on the slideway against the stee! ball.
. Fix the steel wire rope on the fixed stand under the table {Fig 3).
. The steel wire rope will loose and slide on the drum after a long use,
in this case you must adjust the adjusting bolt.

LIRS AV IS R

Brum

Steel wire rope

Aght end

teel bail

E:::p
Left end %

|
N obm— x

| N 1
Fig 1

Rall retainer

SIide-ay
Fig 2

Table

ixed an

Steel wire rope

Adjusting screw bolt

Fig 3

e



Generally speaking, the machine doesn't need of any special foundation except very precision grmd
but the machine has to be located on even and smooth place where is without any vibration.

The ssttlement of the machine by smoothly put three {or four} adjusting screws on the foundation
Put precision level (0.02mm/M) as per chart description and adjust level within one graduation.

Level

fixed nut ______..; Q

leveling bott

machine body

mounting base - /“\

After first level adjusting of the machine, you have 1o readjust once two weeks in first month, and
then, adjust once every three manths after the foundation is stable.

~0-
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7. NOTICE BEFORE MACHINING

. Wire the machine according to the electric circuit diagram,

- Install the machine with adequate “body” clearance beyond the maxium travels.

. Operator always wears protecting eye-glasses.

. Check wheel rotation, it must be clockwise.

. Do not operate the grinding wheal faster than the speed shown on the whee! biotter.
. Before starting machine, vertify that the wheel is secure,

. Do not operate the machine if the wheel guard has not locked.

. Vertify thet the work is secure and /or the magnetic chuck energized

. Vertify that the grinding wheel clears the work.

CAUTION

General motor is constructed with two voltages, but we always preconnect it with customers’
ordered voltage. In case you need the other voltage, please remember to alter them to your asked
style before you connect every points as per below electric diagram. Otherwise, these equipments
will be burned or cannot work caused by shortage of power, '

Spindle motor,

Hydraulic motor

Coolant and duster mator

Three phase transformer

Single phase transformer

{A) WHEEL VIBRATION CHECK.-UP

)

If the spindle vibrates, please take off the wheel, and then turn on spindle motor again, and check
the following points:

. 1 no vibration occurs on spindle, it means the vibration comes from the wheel, please re-batance the

wheel and wheel flange.

. If the spindle still vibrates, please take off the motor and check the coupling cushion.
. As the spindie is under precision assemble, so please do not disassemble it yourself. ]
. As the spindie is running at a very high speed, so the wheel must have very well balance otherwise

it will cause the spindle vibrates and the whee! breaks,

Rubber coupling

Grinding wheel Spindle seat /
FZ / P S SESSSEERY
[;_ﬁ_‘l\\\\\m\\\\\\\\\\\\\\\\m{ = |
. MVWWN\ /ﬁﬁ = §
. W\\ AONSNES
Z.
Spindle Column

NS



9, SELECT AND BALANCE OF THE CRINDING WWHEEL

COMMENTS FOR GRINDING

1. When mass cutting, the-grinding wheel roughness is at about 30—40, high speed is recplired for

wheel dressing.

Z. For fine finish, the grinding wheel roughness is at about 40-80, slow speed is required for whes|
dressing. :

3, Distortion Factors Of Workpiece:

a} Overload capacity.
b} The crossfeed and longitudinal movement of the table is too slow,

¢} Grinding wheel becomes blunt or clog with chips.
4, If the workpiece appears to burn, may be the grinding whesl is hard, or the wheel is blunt or

clogged by chips.

GRINDING WHEEL RECOMMENDATION

1. Mainterance:
Do not bump, and keep away from wet or hot place.

7. Selection:
If it has no damage or crack, you must ensure it sounds clearly.

3. Speed:
It must riot faster than the speed shown on the wheel blotler.

WHEEL SELECTION TABLE
Whee e €of .
e Spec:ﬁcation D’a’hep 150mim--205mm 205mm—355mmn 365—-510mm
Material -
< HRBC WA, WA WA 32
‘ s N - 46K A 46 A 38
STEEL 2
< *’25 WA  46J WA 451 WA 381
IR WA 46 WA 461 WA 36!
ALLOY STEEL .29,
0 < gl WA 461 WA 4BH | WA 38
< Hfbc WA 46 . WA ASH WA 364
TOOL SYEEL N7 _ - —
: < s ¢ WA 46H WA 466 WA 333
Series A e A . 4y 5H
¢ A INLESS o0 WA 64l WA 46H WA 38
STEEL Seriss WA 364 WA 30J WA 38
300
inary 5]
CAST IRON Ordinary c 46.) c 46 c 25
Spenial GC 46 GC  4BH GC 36H

.—%2_




GRINDING WHEEL MARKINGS

GC

46

Kind of Abrasive

]

Grain

Grade

|

Structure

Kind Of Bond

COMPONENT OF ABRASIVE AND MATERIAL

Abrasive A WA H C GC
supper hard
heat-treated . . :
. high speed cast iron material
Material general steel car?tcér;{alloy steel non ferrous | tungsten
. carbide steel
SIZE OF GRAIN
Coar:ze 10 — 24
Medium 30 - 860
Fine 70 — 220
Grain .
Coarse Fine
Grinding
Condition
Grinding Capacity great small
Surface Roughness coarse fine
Workpiece Hardness soft hard
Contacted Dimension wide narrow
Wheel Diameter big small
Bond Type stickly britile




GRADE

STRENGTH OF THE BOND WHICH HOLD ABRASIVE

Soft A—H

Medium | - P

Hard Q-2Z

Grade
Grinding Soft Hard
Condition
Workpiece Hardness hard soft
Coniacted Dimension wide narrow
Wheel Speed quick slow
Movement Of Works slow quick
Precision’ good bad
Operator skill non-skill
STRUCTURE
THE NUMBER REFERS TO THE RELATIVE SPACING OF THE GRAINS OF ABRASIVE:

Close 0-5

Medivum 6—0

Wide 10— 12

Structure

Grinding Wide Close
Structure
Surface Reughness coarse fine
Contacted Dimension wide narrow
Workpiece Hardness soft hard

_'14_.




BOND

TYPE Vitrified Silicate Resinoid Rubber Shellac
Mark v B A E
REFERENCE FOR GRINDING CONDITION
Material Cast Iron, Stainless and heat
Finish Soft/harden steel resistant steel Tool steel Cross Feed
Aough 0.0006—-0.0012* 0.0008~0.0012" 0.0008-0.,0016" | under 1/2 of
o 0.0015-0.03mm | 0.02-0.03mm 0.02-0.04mm | wheel thickness
Ei 0.0002-0.0004" 0.0002-0.0006" | under 1/4 of
ne 0.005-0.01mm 0.005—-0.015mm | wheel thickness

CROSS FEED AND DOWN FEED

Feed Capacity, great small
Grinding’Resistance great small
Heat Produced rmuch less
Surfac‘e Finish coarse fine
Wheel Worn-out much little

._'? 5_.




BALANCE OF WHEEL

Accurate grinding, brightness of work-piece, spindle-and bearing life are greatfy concerned with

the balance of wheel, and also eliminate the wheel's internal stress.

First balance of the grinding wheel: fixed grinding wheel on the spindle tightly, then dress it by

diamond dresser 1ill it is precise. But in order to obtain real precision of grinding wheel, you have to
take off the grinding wheel and rebalance once more after first balance.

Because different material workpiece has to be grinded by different quality grinding wheel, we

suggest you prepair a seldom used grinding wheels with their special flanges. So that YyOu can prevent
trouble from taking off and rebalancing the grinding wheel,

After assemble the wheel and whee! flange (Fig 1}, put on the balance rod and place on the balznc-

ing stand (Fig 2}, then follow the points below:

1.
2.
3.

4.

N

Adjust the balancing stand level {Fig 3].

Let the wheel swings to find out the center of gravity and then mark witha fv 1, {Fig 4)

Lock the balancing block [B on the opposite side of center of gravity and do not move any more,
{Fig B].

Put two balancing blocks [P] at equal distance from {81 (Fig 6)

To check balance, rotate the wheel at about 90° each time. If not balance, just move the balanc-
ing blocks [P] to a well balanced place,

After balancing, you must let the wheel running under normal speed for at ieast five minutes.
Since long-time grinding will make the wheel loses it's balance. You must check and re-balance it
occasionally,

If use coolant supply during grinding, do not start coolant unless the wheel is running, otherwise
the wheel will be out of balance because of absorbing the water. If the wheel stand for a long
time, will make the water concentrate at the lowest point. Therefore, after grinding for a pericd
of time, idle running is necessary for eliminating un-balance.

1 Grinding wheel

Balancing arbor Level

Fig 1 Fig 2 Fig 3




Fig 4 Fig 5 Fig 6

HOW TO DRESS GRINDING WHEEL AND USE DIAMOND DRESSER:

When you daress grinding wheel, diamond inevitably wear along the machining direction, so that the
diamond dresser has to be put at the position of angle 6°slant to keep its sharp. {fig 1) )

When you are going to dress the grinding wheel, put the sharp top of diamond dresser at ap-
proximately 5mm to the lelt hottom of grinding wheel, and stop longitudinal movement of working
table, then, move cross feed front and rear slowly to dress. (fig 2}

When you dress the grinding wheel, you have to start from the middie because grinding wheel
usually wear more on two sides than in the middle, If you dress from two sides to middle, then, it
‘will produce pressure. {fig 3)

{Fig. 1) (Fig. 2) {Fig. 3)

Dressing speed and capacity can influence the grinding surface, If you don't ask for best surface or you
want bigger grinding capacity, the rough dressing is enough. (dressing capacity 0.01-0,.03mm each time
and coordinate with fast speed across the grinding wheel three or four times). If you ask for best
surface or last finished grinding, then the grinding wheel has to be treated with precision dressing.
{dressing capacity from 0.02mm, 0.01Tmm, 0.005mm reduced gradually and coordinate with slow and
steady speed across grinding wheel).

Generally speaking, the usage life of grinding wheel and diamond dresser, precise dressing is fonger
than rough dressing. '

17~



9, INSTALLATION AND DISMANTLING OF THE GRINDING WHEEL

Instaiiation:
1. Choose installe the bigger conical surface of grinding wheel toward inside,
and carefully put it on the spindle.

2. Firmiy tighten the fixed nut counterclockwisé(by moveable wrench or
open wrench)

Dismantling:
1. Loosen the fixed nut clockwise,
2. Firmly hold the grinding wheel by one hand, and dismantle it clockwise

untif the grinding wheel breaks away spindle. Then, you can take down
the grinding wheel.

Grinding wheel assembly

-1 8_




‘10, LUBRICANT 5YSTEH AND DIAGRAN

Lubricated systam aifects the best tolarence and long Hle of the maehine, Qur machine

ls equipped with one shot lubricatlon system {or sasy oparater’'s malntalnesnee.

In order ta keep the machine In best condition, the user has to pey attentlon for 1he

following: -

1. Keep the lubricant more then 1/3 in lubrlcant pump sny time,

2. Cheek slidas lubricatsd condltion. YWhan slides are dry, stop and meehine Imm. Un-
til the lubricatlion Is correct,

3, Please use Indicated brand and number of the lubrlcant In order to obtain the best ‘

lubricotlen.

Inizrnal Quantity BP ES50 . MOBIL, SHELL e
Every 10 minuies |, Boch time SAEI0 SAEIN 8AB 30 " BAE 36
3ee~Bre
e e 3
3 _ |
l rear side ]
{tef1} {righ) | ]
] 3 e e I :
| |
; |
J I !
| I
fo] #2] 42| o ; |
. l . I
]. , !
;- ¥
] ! l' ::
[ 1o table slide ways
- p 5‘ 5 N e — — rw e e ey e e e . ———
B 153 3 o - f
'E g 5 g 5 3 REM 2:
0y E- = = H
A £ 5 F o2 5 &
§F o2 2 B OF ¥
+ 3 -
& B g & & 8
A . 5 & E £
wio timing 8 ._% -~
lubricant o ’
Jpump . E—
3
REM 1: %

1.7 ways'distributor

2. 5 ways distributor

3. 3 ways distributor

B. Joint of ratio distribution controller {one direction)

* After Hydraulic pump switching on, the timing lubricant pump
will implement automatic-lubrication once erery ten minutes.
Flease refill lubricant very often.

REM i Hand pull Jubricant pump for SG3-618M,816M/H,1020M. Please pull lubricated lever 2--3 tunes
in ebery 2--3 hours when thie machine is in working condition.
REM 2: Model SGS-618M,816M,1020M does not have this section.

°
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Hydraulic oif has to be maintained in adequate viscosity. More or less viscosity will decrease working
effeciency and increase wear of the machine. So ‘please use our suggested brand and number of
hydraulic oil in order to get best results. Hydraulic oil will become inferior after use a period of time,
So that it has to be changed regularly to prevent from greasy dirt, The sediments wili cause hydraulic
system inconvenient in warking, and even will decrease using life of hydraulic equipment. The normal
hydraulic oil is transparent and flavorless generally. Beside periodically change hydraulic oll, in case

you find below status, please change oil immeadiately to protect hydraulic system.

a. Oil became darkbrown color and produced odor caused by rapid inferior.
b. Qil became creamwhite color because of water parmeation.

BRAND KAOC-KUANG BP ESSO MOBIL SHELL
ENERGUL \ o
olL HL100 ESSTIC bO°C D.T.E. TEII%JS oil
— : o o - d.
NO R—53 . 4.7° E/50°C Oil Medium 29
33cst/50°C

¥ First time to change of mew hydraulic ol is after three months usage; then, alter again once evéry

year. (Please compensate the wear away oil anytime in order to maintain a standard ca

working oil.)

* Hydraulic pressure has to be kept within 18--22 kg/m?.
* The capacity of hydraulic tank is approximately 60g.{1632 SERIES I1S80¢%)

....20_
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12, HYORAULIC SYSTEM DIAGRAM (AHSH SERIES

1

————— ———

e e e e

Tl U S

I_———....-_-__.___..-...__..._.__.m__._......._._.._ i S ——
4
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HYDRAULIC SYSTEM PARTS LIST

NO. PART NO. PARTS NAME REMARK
1 Cylinder Assembly Cylinder Of Table Different machine
type has difference
2 Vavlie Assembly Flow and direction Control Unit | kind of parts.
X - So please refers the
3 | Hydraulic Pump Unit detailed parts ass'y .
A | T.816H1020HAH | pregure Guage
N1224H,AH TYPE.
B are same unit. Guage Cock
C | 1I.1224A8,1230AH | Check Valve
TYPE. are same.
D Relief Valve
H. 1632AH TYPE is
B the other type unit. Pump
F Motor
G Qil Filter
H Oil Level Indicator

"I




M SERIES

OPERATION PANEL

DESCRIFTION OF FUNCTION

PLA

PILOT LAMP OF ALL POWER SOURCE

S3

SWITCH OF ELECTRO-MAGNETIC CHUCK

PB1-1

PUSH BUTTON "“ON'" OF SPINDLE MOTOR WITH INDICATIVE LAMP

FB1-2

PUSH BUTTON “'OFF' OF SPINDLE MOTOR

PB2-1

PUSH BUTTON ""ON’* OF COOLANT OR DUST-SUCTION WITH INDICATIVE LAMP

- FB2-2

PUSH BUTTON “"'OFF"” OF COOLANT OR DUST-SUCTION

M2

SPINDLE MOTOR

M5,M86

COOLANT PUMP OR DUST-SUCTION MOTOR

mi

MAGNETIC CONTACTOR-OF SPINDLE MOTOR

m2

MAGNETIC CONTACTOR OF COOLANT Off DUST-SUCTION

oL
OL2

OVERLOAD RELAY

1PH

ir.

1PH TRANSFORMER FOR CONTROL CIRCUIT AND POWER
QF ELECTRO-MAGNETIC CHUCK

_28.,
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LAY OUT (M SERIES)

P1

20

21

22

23

F1

F2

DR A|W| N -

1P H1r,

mi

m2

Ol

oL2

LIGHT
SOCKET

23

24

Uz

V2

W2l G

Us

VEWS G| 1]2
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H SERIES

Operation panel:

DESCRIPTION OF FUNCTION

PBa

FUSH BUTTON "ON'* OF POWER SOURCE WITH PILOT LAMP

PBb

PUSH BUTTON "*OFF"* OF POWER SOURCE

S3

SWITCH OF ELECTRO-MAGNETIC CHUCK

PB1-1

PUSH BUTTON "ON' OF SPINDLE MOTOR

PB1-2

PUSH BUTTON "OFF"” OF SPINDLE MOTER

PB2-1

PUSH BUTTON “'ON' OF HYDRAULIC MOTOR

PB2-2

PUSH BUTTON “OFF' OF HYDRAULIC MOTOR

PB3-1

PUSH BUTTON **ON"" OF COOLANT OR DUST-SUCTION

FB3-2

PUSH BUTTON “"OFF" OF COOLANT OR DUST-SUCTION

MSO0

MAGNETIC CONTACTOR OF CIRCUIT POWER

MS1

MAGNETIC CONTACTOR OF HYDRAULIC MOTOR

MS2

MAGNETIC CONTACTOR OF SPINDLE MOTOR

MGS3

MAGNETIC CONTACTOR OF COOLANT OR DUST-SUCTION

M1

HYDRAULIC MOTOR

M2

EPINDLE MOTOR

M5-M6

COOLANT PUMP OR DUST-SUCTION MOTOR

OL1
oL2
OL3

OVER LOAD RELAY

1PH
tr.

1PH TRANSFORMER FOR CONTROL CIRCUIT AND POWER
OF ELECTRO-MAGNETIC CHUCK
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LAY OUT (H SERIES)

MSO0 1PHtr
MS1 MS2 MS3
LIGHT
3
F1] [F2l| |E oo
oL1 oL2 oL3 © o)
o o,
HYDRULIC
PUMP
SOCKET
Ut vi|w1 G |u2|valwe| @ |Uus|vs|ws|23 |24 P1
5|/6{7|8]|9(10]20]|21|22 P2
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Y NS
ELECTRIC PARTS LIST A
PL PILOT INDICATE LAYP OF FOVER SOURCE -
PEa PUSE BUTTON OX ~0F" POTER CIRCUIT CONTRGL SOURCE ¥ITH PILOT LAY
PBb PUSH BUTTON ~OFF* OF POFER SOURCE
81 SYITCE OF CROSS-FEED
52 SYITC OF AUTO OR MANU CROSS-FEED
VR YARIABLE SPEED OF AUTO CROSS-FEED
& SYITCH OF ELECTRO-SAGNETIC CIUCK
54-1 LED DISPLAY SEOY THE CAPACITY OF HAGHETIC
S4-2 ADJUSTABLE SRITCH OF TI¥E OF DEYAGNETIZE
84-3 ADJUSTABLE STITCE OF EAGNETIC CAPACITY
PBI-1 PUSR BUTTOR ~ON" OF SPINDLE HOTOR ¥[TH PILOT LARP
PBl-2 PUSH BUTTON ~OFF" OF SPINDLE ¥OTOR
PB2-1 PUSE BUTTON "GN" OF HYDRAULIC HOTOR ¥ITE PILOT LANP
PBZ-2 PUSE BUTTON “OFF~ OF DYDRAULIC MOTOR
PR3- PUSH BUTTOR “ON" OF COOLART OR DUST-SUCTION ¥ITH PILOT LAMP
PB3-2 PUSE BUTTON “OFF" OF COOLANT OR DUST-SUCTEON
HS0 UAGKETEC CONTACTOR OF CIRCUIT CONTROL POEER
¥51 WAGNETIC CONTACTOR OF HYDRAULIC UGTOR
%52 UAGNETIC CONTACTOR OF SPINDLE HOTOR
1!;[53 BAGNETIC CONTACTOR OF CROSS-FEED HoTor
]
uss HAGNETIC CONTACTOR OF COOLANT OR DUST-SUCTION
1 BYDRAULIC PUUP ¥oToR
H2 SPINDLE HOTGR
3 CROSS-FEED MOTOR
B4 COCLANT PLMP OR DUST-SUCTION HOTOR
%3 RAPID UP 6R DOTH TRAVERSE HOTOR
151 LIVITED STITCH FOR STROKING CROSS-FEED
152 LI¥ITED STITCH FOR YA, STRORE CONTROL OF CROSS-FEED
L33
L LIMITED SYITCE FOR ADJUSTABLE STROKE CONTROL OF AUTO CROSS-FEED
185
OL-1 OVER LOAD THERMAL RELAY OF BYDRAULIC PUYP ¥DTOR
0L-2 OYER LOAD THERWAL RELAY OF SPINDLE HOTOR
OL-0 OVER LOAD THERWAL RELAY OF CIRCUIT CONTROL (OR CROSS-FEED HETOR) "
IPh.Tr. | 1Ph TRANSFORMER FOR CONTROL CIRCUIT AND POEER OF ELE-WAGH Cons T
3Ph.Tr | 3Ph TRANSFORYER FOR CRUSS-FEED & RAPID UP OR DUUN [RAVERSE HOTOS
SSR.UHIT| ELECTRIC EQUIPHENT FOR CONTROLLING CROSS-FEED MOTOR
HcC ELECTRO-BAGNETIC CEUCK COMTROLLER _j

_30...
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LAY OUT (AH SERIES)

e ————
__F—D_1_ ] !
1 i mo m m2 ll
2 Il | S.S. R
3 | ; UNIT
]
S f
5 | |
| |
5 || I
7 : |
8 | {
a I |
i i m3 m4 mbs l 1PH. t
. tr
LS Fi|Fa2| |
16 | | g
17 | |
]
18 | ! f_ /|
19 F T %" PART 2
20 :
21 1 \  LIGHT
22 || COOLANT  SOCKET
Exl OR
f DUST-SUCTION
24 _} SOCKET
¥ PART o0
PART 1 \ HYDRULIC
’ ; PUMP SOCKET
RO|S0|TO|G |28{27 (10|11 9 {12 |13 ({14 [Ro|so!To| ¢ |R1ls1(T1 Pa'
1115 1U2|v2|W2| G |U3|v3iwsa|us|vs|wsluq VT[V\HG ?{2 P3

* IF THE MODEL IS 1224 SERIES, THE POSITION OF PART 1 & PART2
WILL BE CHANGED EACH QOTHER.
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1632 AH SER%ESJ

CONTROL PANEL

DESCRIPTION OF FUNCTION

PH,

PILOT INDICATE LAMP OF POWER SOURCE

PBa

PUSH BUTTON “'QN' OF POWER OF CIRCUIT CONTROL SOURCE WITH PILOT LAMP

PEb

PUSH BUTTON “QFE" OF POWER SQURGE

ST

SWITCH OF CAOSS-FEED

S2

SWITCH OF AUTQ OR MANU CROSS.FEED

SWITCH OF SELECTING JREM) OF GRINDING ACEIVITY OR UP-down TRAVERSE

54

SWITCH OF ELECTRQ .- MAGNETIC CHUCK

VR

VARIABLE SPEED OF AUTO CROSS-FEED

FB1-1

PUSH BUTTGN ‘*ON"* OF SPINDLE MOTOR WITH PHLOT LAMP

P81.2

PUSH BUTTON “OFF** OF SPINDLE MGTER

PB2-1°

PUSH BUTTON ""ON" OF HYDRAULIC MOTOR WITH PILOF LAMP

PB2.2

EUSH BUTTON “QFF'" OF HYDRAULIC MOTOR

FE3.1

BUSH BUTTON QN OF COQLANT. OB _DUST-SUCTION WITH PILOT LAMP

PE3-2

PUSH BUTTON "QOFF" OF COQLANT OR DUST-SUCTION

Pa7

PUSH BUTTON OF WHEEL HEAD RAPID UP FEED (WHEN S3 CHIOSE
V@, THE SWITCH 1S WORKABLE.)

=13

PUSH BUTTON OF WHEEL HEAD RAPID DOWN FEED {WHEN S3 CHIOSE
1D, THE S\WITCH IS WORKABLE.}

MAGNETIC CONTACTOR OF CIRCUIT CONTROL POWER

MAGNETIC CONTACTOR OF HYDRAULIC MOTOR

MAGNETIC CONTACTOR OF_SPINDLE MOTOR

MAGNETIC CONTACTOR UF CROSS-FEED MOTOR

MAGNETIC CONTACTOR OF COOLANT OR DUST-SUCTION

MAGHETIC CONTACTOR OF BRAPID UP-DOWN TRAVERSE
MOTOR

HYDRAULIC PUMP MQTOR

SPINDLE MOTOR

CROSS.FEED MOTOR

COOLANT PUMP OR DUST-SUCTION MOTOR

RAPID UP-DOVWN TRAVERSE MOTOR

LIMITED SWITCH FOR STROKING CROSS-FEED

LIMITED SWITCH FOR MAX STROKE CONTROL OF CROSS-FEED

LIMITED SWITCH FOR ADJUSTABLE STROKE
CONTROL OF AUTC CROSS-EEED

COVERLCAD RELAY

1PH TRANSFORMER FOR CONTROL CIRCUIT AND POWER
OF ELECTRO-MAGNETIC CHUCK

3FH TRANSFORMER FOR CROSS-FEED & RAPID UP.DOWN TRAVERSE
MOTOR UF POWER SUPPLY IS ONLY 220V TYPE THIS 3PH tr
WilL BE OMITTED)

* REM: IF $3 IS SELECTED |€PMODE THEN ALL OF PUSH BUTTONS

=321 WILL NOT WORK EXCEPT PB7&PB8
~3d-
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CONNECT OF 1PH. TRANSFORMER

R4 T4
A CONNECT OF AC220V A

]\

rp’
OC0000OOO
0 220 230 240 0 220 230 240

—
=
(=]
—
et
L]
—
[
]

;

=)
Og

O
gs<—710

O
g<—0-=

OR

10

—

R4
a

CONNECT OF AC240V

N

'J
00000

0 220 230 240 0 220

10¢ 110 120

OCPO é

—D o

B<+—10°

—
o
—
—
o

0

CONNECT OF AC460V .

cOr—>F
O
O
O
0,
O

o
fou
[]
S
o
(e
[N
g
[ane]
2
[N)
[

—
]
(]
—
—
[vn)
—
.
(]

o
O
10
O
g1 o
OoR

—
[}
=
—t
O
[

CONNECT OF AC230v 14

R4
Za 2

O
O
O

=0
O
O
O

O
0

[N
o
o
2
i}
[
b
I~
L]
b
b
o
o
Y]
<
PO
-~
Lo

—
[ ]
[a]
—
—
o]
ot
(o]
o

—Oo

O

_O

O
8 e o
‘ Os
Re——0r
O R

Pt
o
=t
—
[ ]
| ]

R4 T4
T CONNECT OF AC 440V T

= O
O
O
O
O
O
O
O

~36h



CONNECT OF 3PH.

CONNECT OF AC220V

OCOQQO0DO00

440 460 430 440 450 480 440 460430

CONNECT OF AC240V
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000000000

440 450 480 440 460 480. 440 460480

{ CONNECY OF AC 460V |

420230 24 0 229 23 24 0 220 230240
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Rl 51 Tl

TRANSFORMER

CONNECT OF AC2Z30V
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CONNECT OF DUAL VOLTAGE MOTOR

220/380V
X Y zZ 6 4 5 X Y 7 6—4—5
U v w 1 2 3 Uu v w 1 2
220V A A A OR A A A 380V I I I OR I ]~
(208/415)
220/440V (5007200}
X—Y—Z 4—5—¢ X Y Z 4 5 6
U2 v2 wa 7 8 9 | | o] | |
220V | oRr | | | 440V U2 v2 w2 7 8 09
(200,|U1 V1 W1 12 3 |400,lU1 Vi W1 1 2 =
T I 7]




OPERATION (AH)

{A
1.
2.
3
4
5

8.

) Please pay best altention o the following instruction before operate the machine:
The machine must be localed on the vibration-proaf ground.
Installation and levelling of the machine.
Lubrication.
The hydraulic tank must have adegquate oil.
Lever “H1" of the hydrauiic table traverse must be parallel to the crossfeed direction "*a’" (Ref,
to drawing below).:

Before starling the spindle motor, please do nat install the wheel until you ensure it rotates at
clockwise direction.

Stopper

(B) Table Longitudinal Movement {SGS-1020H & AH Series)

1. Switch on 82 for starting the hydraulic pump motor.

2. Turn the lever “"H1" clockwise until the table starts slowly, )

3. ifthe table unable to travel automaticaily, you can rotate an anti-direction “b.c.” by hand, in this
case; You can check the neutral point and set the right position “'L1".

(C) Table crossfeed Movement (SGS- AH Series)

1. Switch S5 in position iﬂy = Manual
1

2. SBwitch S5 in positionﬂ: Automatic
Turn. Switch S4 in position 5) then siiding seat move away from the operator

Switch 54 in position ﬁ then sliding seat move against the operator

3. The cross-traverse distance is controlled by e switch on the left side of the machine base. .

4. Before starting the automatic feed, switch on S5 automatic position, then switch on S4 for backward
or forward according to your need, and start awtomatic feed the amount of which is infinitely variable
by the regulation knob ""VR", ' :

5. Wafter switch on 85 and $4, crossfeed unable to work, {or one of the switch is out of order). it means

the switch below L1 is in wrong position and unable to coniact the cam. In this case, adjustment
is necessary.




DISTRIBUTIVE DIAGRAM OF LIMITED SWITCHES

*ONLY FOR AH SERIES

{ONLY FOR 1632 SERIES)
LS-7 {INSIDE OF UPRIGHT)

L.3-3
LS-5
(RIGHT SIDE)

LS-1 (UNDER THE VALVE 230DY)

_39_



15, GRINDING BUGS AND ELIVINATIONS |

Grinding Bugs and Eliminations.

Bugs style,

Vibrative waves

Burn on grinding
surface of processed
rnaterial, '

Workpisce lost
paraliel

Reughon glossy
surface

Loading of grinding
wheel

oy

Reason

. Vibration,

. Grinding wheel surface

foses its round.

. Girnding wheel is too hard

. Caused by too hard or tiny
.grained grinding wheel,

. Grinding wheel is too blunt

or coated with dusts,

. Caused by large downfeed

capacity,

. Caused by shortage of coolant

water,

. Bad on magnetic chuck

surface.

. Precision of magnetic chuck

surface is not good enough.

. Feed is too much when you

dress the grinding wheel.

. Caused by too big feed

capacity in the final process,

. Incorrect specification of

grinding wheel,

. Inadequate coolant ligquor,

. Working table speed is too fow.

- Uncertainly dress of grinding

wheeg],

e Joem

d.

Corrective methods

. Keep machine in best condition and

balance the grinding whee! certainly.

. Use sharp grinding wheel to dress

grinding wheel surface again,

. Increase working table speed and fix

with right grinding wheel.

. Fix with softer or rougher grained

grinding wheel, or decreased line speed
of grinding wheel.

. Dress grinding wheel until it has

rougher grained degree.

. Decrease downfeed capacity

Decrease crossfeed capacity,
Increase the discharge of coolant
water.

Refill clean coolant water.

Use stronger coolant effect mixture,

. Use tiny grained grinding stone or

ofled stone to polish the contact
surface between magnetic chuck and
work piece.

. Regrind magnetic chuck surface,

. Lightly dress by one or two times

sparklingly dressing.

. Tiny feed and polish surface.

. Use open style grinding wheel which

has rougher grain and softer material,

- Guide coolant liquor to contact part

and clean coolant liquor.

. Increase working table speed.

. Use sharp dizmond dresser to

adjust grinding wheel, rough grain is
requested.




TABLE,SADDLE ASS'Y
(618M,816M,1020M)
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TABLE,SADDLE ASS'Y
(618M,816M,1020M)

Index No.

Parts  No. Parts Name Q'ty
i. 618-301 Table 1
816-301 Table 1
1020-301 Table 1
2. 618-303 Steel Ball Way 1
§16-303 Steel Ball Way 1
1020-303 Steel Ball Way 1
3. 618-304 Steel Ball Way 1
816-304) Steel Ball Way 1
1020-304 Steel Ball Way 1
4. W1/4"*3/4"1(618) Socket Head Cap Screw 32
W1/4™¥3/4" (816) Socket Head Cap Screw 26
W1/4™*3/4%1(1020) Socket Head Cap Screw 28
5. 1020-309(618) Ball Retainer 9
1020-309(816) Ball Retainer 8
1020-309(1020) Ball Retainer 11
6. 5/8" Steel-Ball (61 &) Steel-Ball 43
5/8" Steel-Ball (816) Stecl-Ball 39
5/8" Steel-Ball (1020) Steel-Ball 51
7. W1/4™#1 1/2"L, Socket Head Cap Screw 4
3. 1020-314 Sleeve 4
9, 618-302 Steel Ball Way 2
816-302 Steel Ball Way 2
1020-302 Steel Ball Way 2
10. 618-401 Saddle H
816-401 Saddle i
1020-401 Saddle 1
11. 816-711(618,816) Rubber Plate 1
1020711 Rubber Plate 1
12. 1020-313 Stroke Seat For L.&R. 1
13. 1020-316 Rubber Stop For L.&R. 2
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TABLE,SADDLE&BASE ASS'Y

- (816H,1020,N1224 )




TABLE,SADDLE&BASE ASS'Y

(816H)

Index No. Parts No. Parts Name Qty
1. 816-308 Splash Guard (Frame) 1
2. 816-308 Splash Guard (Plate) 4
3. 816-301 Table 1
4. 1020-725 Indication Plate 1
5. 816-401 Saddle 1
6. 1020-703 Lifting Boit 1
7. 1020-711 Rubber Plate 1
8. 816-501 Base 1
9. 1020-704 Lifting Bolt 1

10. 1020-717 Levelling Screw 3
11. 1020-716 Levelling Pad 3
12. W1/4M% /4" Socket Head Cap Screw 8
13. 1020-710 Side Cover 2
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TABLE,SADDLE&BASE ASS'Y

(1020 SERIES )

Index No. Parts No. Parts Name Q'ty
1. 1020-308 Splash Guard (Frame) 1
2. 1020-308 Splash Guard (Plate) 4
3. 1020-301 Table 1
4, 1020-725 Tndication Plate 1
5. 1020-401 Saddle 1
6. 1020-703 Lifting Bolt 1
7. 1020-711 Rubber Plate 1
8. 1020-501 Base 1
9. 1020—704 . Lifting Bolt 1

10. 1020-717 Levelling Screw 3
11. 1020-716 Levelling Pad 3
12. W1/4M1 /4m Socket Head Cap Screw 8
13. 1020-710 Side Cover 2




TABLE,SADDLE&BASE ASS'Y

(N1224 SERIES)

Index No. Parts No. Parts Name Qty
1. 1224-308 Splash Guard (Frame) 1
2, 1224-308 Splash Guard (Plate) 4
3. N1224-301 Table 1
4, 1020-725 Indication Plate 1
5. N1224-401 Saddle 1
6. 1020-703 Lifting Bolt 1
7. 1020-711 Rubber Plate 1
8. N1224-501 Base 1
9. 1020-704 Lifting Bolt 1
10. 1020-717 Levelling Screw 3
11. 1020-716 Levelling Pad 3
12. W1/4"#1 /4" Socket Head Cap Screw 8
13. 1020-710 Side Cover 2
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TABLE,SADDLE&BASE ASS'Y

(1224,1230 SERIES )

Index No. Parts No. Parts Name Qty

1. 1224-308 Splash Guard (Frame) 1
1230-308 Splash Guard ((Frame) 4

2. 1224-308 Splash Guard (Plate) 4
1230-308 Splash Guard (Plate) 4

3. 1224-301 Table 1
1230-301 Table 1

4. 1020-725 Indication Plate 1
5. 1224-401 Saddle 1
6. 1020-703 Lifting Bolt 1
7. 1020-711 Rubber Plate 1
8. 1224-501 Base 1
9. 1020-704 Lifting Bolt 1
10. 1020-717 Levelling Screw 3
11. 1020-716 Levelling Pad 5
12. W1/4"%1 /4" Socket Head Cap Screw 8
13. 1020-710 Side Cover 2
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TABLE,SADDLE&BASE ASS'Y
(1632 SERIES )

Index No. Parts No. Parts Name Q'ty
I 1632-308 Splash Guard (Frame) 1
2. 1632-308 Splash Guard (Plate) 4
3. 1632-301 Table 1
4, 1020-725 Indication Plate 1
5. 1632-401 Saddle 1
6. 1632-703 Lifting Bolt 2
7. 1020-711 Rubber Plate 1
8. 1632-501 Base 1
9. 1632-704 Lifting Bolt 2

10. 1020-717 Levelling Screw 5
11. 1020-716 Levelling Pad 5
12. W1l/4"=1/4" Socket Head Cap Screw 8
13. 1632-710 Side Cover 2
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COLUMN ASS'Y

(618,816,1020,N1224, 1224,1230 SERIES)
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COLUMN ASS'Y

(618M,816M,H)

Index No. Parts No. Parts Name Q'ty
1. 816-205 Column Rear Cover 1
2. 618-102 Head B 1

816-102 Head B 1
3. 816-201 Column 1
4, W1/4"*1/4", Round Head Screw 6
5. 816-204 Upper Cover Of Column 1
6. W1/4"%3/4"L, Socket Head Cap Screw 2
7. 618-101 Head A (618 serial) 1

816-101 Head A (816 serial) 1
8. W5/8"*3"L, Socket Head Cap Screw 2
9. 1020-112 Copper collar 2
10. 816-224 Dust Protection Fold Fabric 2
11. W1/4™#1/4"L, Round Head Screw 4
12. 816-203A Shield Dust Guide Rail 2
13. W3/16"*3/8"L Round Head Screwl 8
14. W1/4"*1/4"L, Round Head Screw 4
15. W1/4"*1/4"1, Socket Head Cap Screw 1
16. W3/8"*1"L Socket Head Cap Screw 12
17. 816-202 Vertical Guide Rail 2
18. 816-207 Shield Dust 1
19. W3/4"2"L, Hexagonal Head Screw 4
20. W1/2"%2 1/2"L Socket Head Cap Screw 3
21 W3/8"*1"L Set screw 12




COLUMN ASS'Y
(1020M,AH,AHD,N1224H,AH, AHD)

Index No. Parts No. Parts Name Q'ty
1. 1020-205 Column Rear Cover 1
2. 1020-102 Head B 1
3. 1020-201 Column 1
4. W1/4"*1/4"L, Round Head Screw )
5. 1020-204A Upper Cover Of Column 1
6. W1/4"%3/4"], Socket Head Cap Screw 2
7. 1020-101 Head A (1020 serial) 1

N1224-101 Head A (N1224 serial) 1
8. W5/8"+3", Socket Head Cap Screw 2
9. 1020-112 Copper collar 2
10. 1020-224 Dust Protection Fold Fabric 2
11. W1/4"1/4", Round Head Screw 4
12. 1020-203A Shield Dust Guide Rail 2
13. W3/16"*3/8"L. Round Head Screwl 8
14. W1/4"*1/4"L Round Head Screw 4
15. W1/4"#1/4"L, Socket Head Cap Screw 1
16. W3/8"*1"L Socket Head Cap Screw 12
17. 1020-202A Vertical Guide Rail 2
18. 1020-207A Shield Dust 1
19. W3/4™2 L, Hexagonal Head Screw 4
20. W1/2"*2 1/2"L Socket Head Cap Screw 3
21. W3/8"#1"L Set screw 12
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VIN ASS'Y

(1224AH,AHD,1230AH, AHD)

Index No. Parts  No. Parts Name Qty
1. 1224-205-1 Column Rear Cover 1
2. 1224-102 Head B 1
3. 1224-201 Column 1
4. W1/4"*1/4"L Round Head Screw 6
5. 1224-204 Upper Cover Of Column 1
6. W1/4"*3/4"], Socket Head Cap Screw 2
7. 1224-101 Head A 1
8. W5/8"*3"L, * Socket Head Cap Screw 2
9. 1224-112 Copper collar 2
10. 1224-224 Dust Protection Fold Fabric 2
11. W1/4"*1/4"L, Round Head Screw 4
12. 1224-203A Shield Dust Guide Rail 2
13. W3/16"#3/8"L Round Head Screw 10
14. Wi/4"*1/4"L Round Head Screw 4
15. W1/4"*1/4"L, Socket Head Cap Screw i
le. W3/8"*1"L Socket Head Cap Screw 12
17. 1224-202 Vertical Guide Rail 2
18. 1224-207 Shield Dust i
19. W3/4"", Hexagonal Head Screw 4
20. W1/2"*2 1/2"L Socket Head Cap Screw 3
21. W3/8"# 1", Set screw 12




COLUMN ASS'Y

(1632 SERIES)
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COLUMN ASS'Y

(1632AH,AHD)

Index No. Parts  No. Parts Name Qty
1. 1632-203 Column Rear Cover 1
2. 1632-102A Head B 1
3. 1632-201 Column 1
4, W1/4"*1/4"1, Round Head Screw 6
5. 1632-204 Upper Cover Of Column 1
6. W/4™ 1L Socket Head Cap Screw 2
7. 1632-101 Head A 1
8. 1632-202 Vertical Guide Rail 2
9. WI1/2"*1 1/2"L Socket Head Cap Screw 16
10. WI1/2"#1"L Set Screw 16
11, 1632-206 Dust Protection Fold Fabric 2
12, W3/16"*1/4"L, Round Head Screw 4
13. 1632-203 Shield Dust Guide Rail 2
14, W3/16"*1/4"L, Round Head Screw 10
15. W3/16"*1/4"1, Round Head Screw 4
16. W3/16"*1/4"L Round Head Screw 2
17. 1632-207 Shield Dust 1
18. W1/2"*2 1/2"L Socket Head Cap Screw 3
19. W3/4"#2 L, Hexagonal Head Screw 8
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UPPER&LOWER TRANSMISSION ASS'Y




TR

bt B

RS

s

UPPER&LOWER TRANSMISSION ASS'Y
(618M,816M,H,1020H,AH,N1224H,AH,1224AH,1230AH)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2, 1020-714 Handwhesl 1
3. 1020-729 Cap Nut 1
4, 1020-505 Graduation Dial 1
5. 1020-504 Graduation Dial Holder 1
6. 1020-410 Hexagonal Nut 2
7.

8. R-52 Snap Ring 1
S. #1205 Ball Bearing I
10. . 1620-508 Washer 2
11. 1020-507 Spring 1
12, S25 Snap Ring 1
13. 5%5%20L Key 1
14, 1020-302 Bracket 1
is. W5/16"1"L, Socket Head Cap Screw 3
16. 618-503 Transmission shait 1
816-503 Transmission shaft 1

1020-503 Transmission shafi 1

N1224-503 Transmission shaft 1

1224-503 Transmission shaft 1

17. #6204 Ball Bearing 2
18. 1020-217 Bevel Pinton 1
19. P 6*30L Spring Pin 1
20. 1020-214 Gear Seat 1
21. W1/2"QM, Socket Head Cap Screw 3
2. 451108 Ball Bearing 1
23. 1020-213 Upperé:lower Lead Screw Socket 1
24, 618,816-212 Upperé&lower Lead Screw 1
1020 N1224-212 Upper&lower Lead Screw 1

1224-212 Upper&lower Lead Screw 1

25. W5/16"+3/4"L, Socket Head Cap Screw 2
26. 1020-218 Connect Bracket I
27. P 6*30L Spring Pin 1
28. TH5%25 Key 1
29, # 60112 Ball Bearing 1
30. 1020-216 Bevel Gear I
31. 1020-215 Lock Nut 1
32. WI/4"#1/4", Socket Head Cap Screw 1
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UPPER&LOWER TRANSMISSION ASS'Y
(1632AH)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-714 Handwheel 1
3. 1020-729 Cap Nut 1
4. 1020-505 Graduation Dial 1
5. 1020-504 Graduation Dial Holder 1
6. 1020-410 Hexagonal Nut 2
7.

8. R-52 Snap Ring 1
9. #1205 Ball Bearing 1
10. 1020-506 Washer 2
11. 1020-507 Spring 1
12, 525 Snap Ring 1
13. 5%3%201, Key 1
14, 1020-502 Bracket 1
15, W5/16™*1"L Socket Head Cap Screw 3
16. 1632-303 Transmission shaft 1
17. #6204 Ball Bearing 2
18. 1632-221 Bevel Pinion 1
19. ® 6+30L Spring Pin 1
20. 1632-223 Gear Seat 1
21. WI1/2m 2", Socket Head Cap Screw 3
22. #51110 Ball Bearing 1
23. 1632-213 Upper&lower Lead Screw Socket 1
24, 1632-212 Upper&lower Lead Screw 1
25. W5/16"%3/41, Socket Head Cap Screw 2
26. 1632-218 Connect Bracket 1
27. ©® 6*30L Spring Pin 1
28. TH5%25 Key 1
29. # 6213 Ball Bearing 1
30. 1632-222 Bevel Gear 1
31. 1632-215 Lock Nut 1
32. W1/4m*1/4"1, Socket Head Cap Screw 1




UPPER&LOWER TRANSMISSION ASS'Y
(1224AHR,1230AHR,1632AHR)




UPPER&ELOWER TRA

NSMISSION ASS'Y

(1224AHR,1230AHR)

Index No. Parts No. Parts Name Qty
1. 1020-728 Grip 1
2. 1020-714 Handwheel 1
3. 1020-729 Cap Nut 1
4. 1020-305 Graduation Dial 1
5. 1020-504 Graduation Dial Holder 1
6. 1020-410 Hexagonal Nut 2
7.

8. R-52 Snap Ring 1

9. #1205 Ball Bearing 1
10. 1020-506 Washer 2
11. 1020-507 Spring i
12. 525 Snap Ring 1
13. 5555001, Key 1
14. 1020-502 Bracket 1
15. W5/16"*1"L Socket Head Cap Screw 3
16, 1224-503 Transmission shaft 1
17. # 6204 Ball Bearing 2
18. 1020-217 Bevel Pinion 1
19. © 6%30L Spring Pin 1
20. 1020-214 Gear Seat 1
21. W1/2"ME2E, Socket Head Cap Screw 3
22, #51108 Ball Bearing 1
23. 1020-213 Upper&lower Lead Screw Nut 1
24. 1224-212 Upper&lower Lead Screw 1
25. 1632-225 Worm Gear 1
26. 1632-229 Worm Screw 1
27. @ 3%20L Spring Pin 1
28. 1632-226 Conneci Bracket 1
29. M20*P1 Nut 1
30. 1632-227 Connect Bracket Cover 1
31. #6011Z Ball Bearing 1
32. 1020-216 Bevel Gear 1
33. 1020-215 Lock Nut 1
34, W1/4%1/4"], Socket Head Cap Screw 1
35. TE5E25 Key 1
36. » 6*30L Spring Pin 1
37. 1224-226 Motor Base 1
38. 1/5HP*6P Rapid Up&Down Motor 1
39. 1224-515 Cluich Base 1
40, 0.75Ke-M Cluich A 1
41. 0.73Kg-M Cluich B 1
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NSMISSION ASS'Y

(1632AHR)
Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-714 Handwheel 1
3. 1020-729 Cap Nut 1
4. 1020-505 Graduation Dial 1
5. 1020-504 Graduation Dial Holder 1
6. 10206-410 Hexagonal Nut 2
7.
3. R-52 Snap Ring 1
9, # 1205 Ball Bearing 1
10. 1020-506 Washer 2
11, 1020-507 Spring 1
12, 325 Snap Ring 1
13, 5#5%20L, Key 1
14, 1020-502 Bracket 1
15. W5/16"*1"L Socket Head Cap Screw 3
16. 1632-503 Transmission shaft 1
17. # 6204 Ball Bearing 2
18. 1632-221 Bevel Pmion 1
19. P &6¥301L Spring Pin 1
20. 1632-223 (Gear Seat 1
21, W1/2%20, Socket Head Cap Screw 3
22, # 51110 Bail Bearing i
23. 1632-213 Upper&lower Lead Screw Nut 1
24, 1632-224 Upper&lower Lead Screw 1
25. 1632-225 Worm Gear 1
26. 1632-229 Worm Screw 1
27. (¢ 3%20L, Spring Pin 1
28. 1632-226 Connect Bracket 1
29, M20*P1 Nut : 1
30, 1632-227 Comnect Bracket Cover 1
31. #62137 Bail Bearing 1
32. 1632-222 Bevel Gear 1
33. 1632-215 Lock Nut 1
34. W1/4%1/4"L Socket Head Cap Screw 1
35. TH5*25 Key 1
36. ® 6301 Spring Pin 1
37. 1632-228 Moior Base 1
38. 1/4HP*4P Rapid Upé&Down Motor 1
39, 1224-515 Chiich Base 1
40. 0.75Kg-M Chuich A 1
41, 0.75Kg-M Chiich B 1
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SPINDLE -ASS"Y
(618,816,1020,N1224,1224,1230,1632 SERIES)
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SPINDLE ASS'Y
(618,816,1020,N1224 SERIES)

Index No. Parts No. Parts Name Qty
1. 1020-106 Spindle Nut 1
2. 1020-105 Spindle Cover H
3. 1020-107 Spindle Cover Bush 1
4, # 7206 CP4 Angular Contact Bearing 4
3. 1020-109 Spacer 2
6. 1020-108 Spacer 2
7. 618-134 Spindle Shaft 1

816-134 Spindle Shaft 1
1020-144 Spindle Shaft 1
N1224-144 Spindle Shaft 1
8. 618-103 Spindle Housing 1
816-103 Spindie Housing 1
1020-103 Spindle Housing 1
N1224-103 Spindle Housing 1
9. 1020-110 Spindle Cover Bush 1
10. 1020-128 Spindle Cover 1
11 1020-127 Spindle Nut 1
12. 1020-111 Coupling 2
13. 1020-113 Rubber Coupling 1
14. ZHP*2P |

Spindie Motor




SPINDLE ASS'Y
(1224,1230 SERIES)

Index No. Parts No. Parts Name Q'ty
1. 1224-106 Spindle Nut 1
2. 1224-105 Spindle Cover 1
3. 1224-107 Spindle Cover Bush 1
4, #7208 CP4 Angular Contact Bearing 4
5. 1224-109 Spacer (inner) 2
6. 1224-108 Spacer (outside) 2
7. 1224-104 Spindle Shaft 1
8. 1224-103 Spindle Housing 1
9. 1224-110 Spindle Cover Bush 1

10. 1224-128 Spindle Cover 1
11. 1224-127 Spindle Nut 1
12. 1224-111 Coupling 2
13. 1224-113 Rubber Coupling 1
14, 2HP*2pP Spindle Motor 1
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SPINDLE ASS'Y
(1632 SERIES)

Index No. Parts No. Parts Name Q'ty
1. 1632-112 Spindle Nut 1
2. 1632-105 Spindle Cover 1
3. 1632-106 Spindle Cover Bush 1
4, #7209 CP4 Angular Contact Bearing 4
3. 1632-109 Spacer 2
6. 1632-110 Spacer 2
7. 1632-104 Spindle Shaft 1
8. 1632-103 Spindle Housing 1
9. 1632-107 Spindle Cover Bush 1

10. 1632-108 Spindle Cover 1
11 1632-115 Spindle Nut 1
12. 1632-111 Coupling 2
13. 1632-113 Rubber Coupling 1
14, 7 1/2HP*4P Spindie Motor 1




CROSS FEED ASS'Y
(618M,816M.816H)
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CROSS FEED ASS'Y

(618M,816M,816H)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 816-714 Handwheel 1
4. 816-406 Graduation Dial 1
5. 1020-410 Hexagonal Nut 2
6. 816-408 Bearing Ret_ainer 1
7. # 520477, Bearing 1
8. 816-407A Graduation Dial Holder 1
9. 5*5*30L Key 1
10. 816-402 Crossfeed Leadscrew 1
11. 1020-405 Leadscrew Backlash Adjuster 1
12. W5/16"#1/2"L, Socket Head Cap Screw 2
13. W5/16"*3/4"L Socket Head Cap Screw 2
14. 1020-404 Leadscrew Nut 1
15. S*5*20L Key i
16. 1020-403 Leadscrew Nut Base 1
17. W3/8"#2"L. Socket Head Cap Screw 4

18. ¢ 5*10L Round Pin 1
19. W1/4"*3/4"L, Socket Head Cap Screw 1
20. 816-409 Socket Head Cap Screw 1
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CROSS FEED ASS'Y
(1020M,1020H)




CROSS FEED ASS'Y

(1020M,1020H)

Index No. Parts No. Parts Name Qty
L. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4. 1020-406 Graduation Dial 1
5. 1020-416 Hexagonal Nut 2
6. 1020-408 Bearing Retainer 1
7. # 520477 Bearing 1
8. 1020-407 Graduation Dial Holder 3
S. 3%35%30L Key 1

10. 1020-402 Crossfeed Leadscrew 1
11, 1020-403 Leadscrew Backlash Adjuster 1
12. W5/16"*1/2"L Socket Head Cap Screw 2
13. W35/16"*3/4"L, Socket Head Cap Screw 2
14. 1020-404 Leadscrew Nut 1
15. S*5%20L, Key 1
16, 1020-403 Leadscrew Nut Base 1
17. W3/8"*2"L, Socket Head Cap Screw 4
i8. 1020-409 Spacer H




CROSS FEED ASS'Y
(1020AH,AHD,N1224AH, AHD)




CROSS FEED ASS'Y
(1020AH,AHD,N1224AH,AHD)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1.
4. 1020-406 Graduation Dial i
5. 1020-410 Hexagonal Nut 2

6. 5%5%30L, Key 1
7. 1020-408 Bearing Retainer 1
8. W1/4"*1/2"L. Socket Head Cap Screw 3
9. # 520477, Bearing 1
10. 1020-407 Graduation Dial Holder 1
11. W1/4%%1", Socket Head Cap Screw 3
12. 1020-603 Spacer 1
13. 1020-601 Timing Belt Pulley(Large) 1
14. 1020-402 Crossfeed Leadscrew 1
15, 5*5%30L. Key 1
16. 1020-405 Leadscrew Backlash Adjuster 1
17. W5/16"*1/2"L Socket Head Cap Screw 2
18. WS5/16"*3/4"L Socket Head Cap Screw 2
19. 1020-404 Leadscrew Nut 1

20. 5%5%20L Key 1

21. 1020-403 L.eadscrew Nut Base 1

22. W3/8"2"L Socket Head Cap Screw 4

23. S-11 Snap Ring 1

24, 1020-604 Spacer 2

25, 1020-602 Timing Belt Pulley(8mall) 1

26. 1871075 Timing Belt 1

27. 4%4%201, Key 1

28. 1/5Hp*6P Crossfeed Motor I

29. W1/4"3/4"L 4

Socket Head Cap Screw
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CROSS FEED ASS'Y
(1224AH,AHD,1230AH,AHD, 1632AH, AHD)
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CROSS FEED ASS'Y
(1224AH,AHD,1230AH,AHD,1632AH,AHD)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4. 1224-406-1 Graduation Dial Bush 1
5. 1020-410 Hexagonal Nut 2
6. W1/4"*1/2"L, Socket Head Cap Screw 3
7. 1020-408 Bearing Retainer 1
8. 1224-406 Graduation Dial 1
9. # 52047.7(1224,1230) Bearing 1

# 72047Z7(1632) Bearing 2
10. 1020-407(1224,1230) Graduation Dial Holder 1

1632-407(1632) Graduation Dial Holde 1
11. W1/4"*1vq, Socket Head Cap Screw 3
12. 1224-409(1224,1230) Spacer 1

1632-603(1632) Spacer 1
13. 1020-601 Timing Belt Pulley(Large) 1
14. 1224-402(1224,1230) Crossfeed Leadscre 1

1632-402(1632) Crossfeed Leadscre 1
15. W1/8"#3/8"L Set Screw 4
16. 1020-405(1224,1230) Leadscrew Backlash Adjuster 1

1632-405(1632) Leadscrew Backlash Adjuster 1
17. W5/16"*1/2"L Socket Head Cap Screw 2
18. W5/16"*#1/2"L Socket Head Cap Screw 2
19. 1020-404(1224,1230) Leadscrew Nut 1
20. 5*5%20L Key 1
21. 1020-403(1224,1230) Leadscrew Nut Base 1

1632-403(1632) Leadscrew Nut Base 1
22. W3/8"*2"L, Socket Head Cap Screw 4
23. S-11 Snap Ring 1
24, 1020-604 Washer 2
25. 1020-602 Timing Belt Pulley(Small) 1
26. 1871.075(1224,1230) Timing Belt 1

2251.075(1632) Timing Belt 1
27. 4*¥4*20L Key 1
28. 1/5HP*6P Crossfeed Motor 1
29. W1/4"%3/4"], Socket Head Cap Screw 4
30. ¢ 5¥10L Round Pin 1
31. W1/4™ 374" Ajusting Screw 1
32. 1224-422 Clutch B 1
33. TA1713 Nrrdle Bearing 1
34, 1224-425 Spring 1
35. 1224.424 Cluich A 1




CROSSFEED CONTROL LIMIT SWITCH ASS'Y
(1020AH, AHD.N1224AH,AHD,1224&1230AH, AHD, 1632 AH, AHD)
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CROSSFEED CONTROL LIMIT SWITCH ASS'Y
(1020AH,AHD,N1224AH,AHD, 1224&1230AH,AHD, 1632AH,AHD)

Index No. Parts No. Parts Name Q'ty
1. 1020-609-1 Mouting Block 2
2. W1/4"#2 1/2"L Socket Head Cap Screw 2
3. W1/4"#5/8"L, Headless Socket Screw 4
4. 1020-607 Pad Rod 2

1224-607 Pad Rod 2

1632-607 Pad Rod 2
5. 1020-608 Dog 4
6. 1020-N808 Set Screw 2
7. ZE-NAZ-2 Limzit Switch 4
8. W1/4"*1/4"L Headless Socket Screw




LONGITUDINAL HAND FEED ASS'Y
(816H.1020H,AH, AHD&N1224,1224,1230,1632 SERIES)
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LONGITUDINAL HA

ND FEED ASS'Y

(816H,1020H,AH,AHD)

Index No. Parts No. Parts Name Qty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4. 85-17 Snap Ring |
5. 1020-623 Bush 1
6. 1020-626 Spring 1
7. # 6003227 Ball Bearing 2
8. 1020-621 Frame 1
9. R-35 Snap Ring 1

10. 5%5%151, Key 1
11. 1020-622 Pinion Shaft 1
12. 1020-310 Gear Rack 1
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LONGITUDINAL HA
(N1224H,AH,AHD,1224AH,AHD,1230AH,AHD)

ND FEED ASS'Y

Index No. Parts No. Parts Name Q'ty
I. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4. S-17 Snap Ring I
5. 1020-623 Bush 1
6. 1020-626 Spring 1
7. # 6003727 Ball Bearing 2
8. 1224-621 Frame 1
S. R-35 Snap Ring 1

10. 5%5%15L, Key 1
11. 1224-622 Pinion Shafi 1
12. 1224-310 Gear Rack 1

1230-310 Gear Rack 1




LONGITUDINAL HAND FEED ASS'Y

(1632AH,AHD)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4. S-17 Snap Ring i
3. 1020-623 Bush 1
6. 1020-626 Spring 1
7. # 6003Z7Z Ball Bearing 2
8. 1632-621 Frame 1
9. R-35 Snap Ring 1

10. S#5%15L Key 1
11. 1632-622 Pinion Shafi 1
i2. 1632-310 Gear Rack 1




TABLE HAND FEED ASS'Y
(618M,816M,1020M)
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TABLE HAND FEED ASS'Y

(618M,816M)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwhesl 1
4, 1020-418 Screw Nut 1
5. 1020-419 Bearing Seat i
6. W1/4"*1/2", Socket Head Cap Screw 3
7. # 620477 Ball Bearing 1
8. R-47 Snap Ring _ 2
9. 1020-417 Cusion Socket Screw Nut 1

10. S-20 Snap Ring 2
11. #600427 Ball Bearing 1
12 618-414 Gear Shaft 1

816-414 Gear Shaf 1
13. 816-411 Drum Seat 1
14. 816-413 Annular Gear 1
15. 825 Snap Ring 1
16. # 600527 Ball Bearing 2
17. 816-412 Steel Wire Rope Drum 1
18. 1020-416 Drum Shaft Seiting Seat 1
19. 1020-413 Drum Shafi 1
20. 618-411 Steel Wire 1

816-422 Steel Wire 1
21. Wa3/8" Nut 4
22. 1020-311 Steel Wire Fixed Seat 2
23. W1/4™1/2"L Socket Head Cap Screw 4
24, W5/16"*3/4", Socket Head Cap Screw 4
23, W1/4"*3/4"1, Socket Head Cap Screw 4
26, W3/16"#1/2"L Socket Head Cap Screw 1




TABLE HAND FEED ASS'Y

(1020M)

Index No. Parts No. Parts Name Q'ty
1. 1020-728 Grip 1
2. 1020-729 Cap Nut 1
3. 1020-714 Handwheel 1
4, 1020-418 Screw Nut 1
5. 1020-419 Bearing Seat 1
6. W1/4™1/2"L Socket Head Cap Screw 3
7. # 620477 Ball Bearing 1
8. R-47 Snap Ring 2
9. 1020-417 Cusion Socket Screw Nut 1
10. S-20 Snap Ring 2
1. #6004727 Ball Bearing 1
12. 1020-414 Gear Shaft 1
13. 1020-411 Drum Seat 1
14. 1020-413 Annuiar Gear 1
15. S25 Snap Ring 1
16. # 600527 Ball Bearing 2
17. 1020-412 Steel Wire Rope Drum 1
18. 1020-416 Drum Shaft Setting Seat 1
19, 1020-415 Drum Shaft 1

20. 1620-422 Steel Wire 1
21. W3/8" Nut 4
22 1020-311 Steel Wire Fixed Seat 2
23. Wi1/4m™1/2"L Socket Head Cap Screw 4
24, WS5/16"*3/4"1, Socket Head Cap Screw 4
25. W1/4"%3/4"], Socket Head Cap Screw 4
26. W5/16"*1/2"L Socket Head Cap Screw 1




VALVE ASS'Y

(816H,1020H)
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VALVE ASS'Y

(816H,1020H)

Index No. Parts No. Parts Name Q'ty
1. 52334 Flow Control Lever i
2. 52333 Flow Control Knob 1
3. DH14#24*6 Dust Seal 2
4. 82615 Upper Cover 2
5. CB1512 DU Bush 2
6. 28.25%2.62 O-Ring 4
7. UN135 U-Packing 2
8. 82612 Flow Control Shaft 1
9. 82611 Flow Control Valve Body 1
10. P21 O-Ring 2
11. S2619 Side Cover 2
12. W3/16"#5/8"L, Socket Head Cap Screw 24
13. 82614 Bottom Cover 1
14. P8 O-Ring 4
15. 852618 Adjusting Screw 1
16. W1/4"*3/4"1, Socket Head Cap Screw 3
17. $2335 Direction Control Arm 1
18. S2616 Direction Control Shaft 1
i%. 82617 Bottom Cover 1
20. 82620 Pivot Piston I

21. 1020-617 Dog 1
22. 1020-618 Dog 1
23, WS5/16™1/4"L Socket Head Cap Screw 2
24, 1020-312 Nut 4
23. W1/8PT Set Screw 4
26. W1/4"*5/16"L, Set Screw 5




VALVE ASS'Y

(1020AH.AHD&N1224,1224,1230,1632 SERIES)
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VALVE ASS'Y

(1020AH,N1224AH,1224AH,1230AH,1632AT)

Index No. Parts No, Parts Name Q'ty
1. 52334 Flow Control Lever 1
2. 52333 Flow Conirol Knob 1
3. DH14%24%6 Dust Seal 2
4, 52615 Upper Cover 2
5. CB1512 DU Bush 2
6. 28.25%2.62 O-Ring 4

26.7%2.62 (1632 series) O-Ring 4
7. UN15 U-Packing 3

VP15238 (1632 series) U-Packing 3
8. 52612 Flow Contro} Shaft 1
S, 52611 Flow Conirol Valve Body 1
10. P21 &25%2 O-Ring 282
11. 52619 Side Cover 2
12. W3/16"*5/8 L. Socket Head Cap Screw 24
13. 52614 Botiom Cover 1
14. 52332 Limit Switch Fixed Seat 1
15. W5/16"*1"L Socket Head Cap Screw 1
16. ZE-NA2-2 Limit Switch i
17. M4*2 1/2"L Round Head Cap Screw 2
18. P8 O-Ring 4
19. 52618 Adjusting Screw 1
20. W1/4"43/4", Socket Head Cap Screw 3
21, 82335 Direction Control Arm 1
22, 52616 Direction Conirol Shaft 1
23. S2617 Bottom Cover 1
24, 1020-605 Cam i

1632-605 (1632 series) Cam 1
25. 52620 Pivot Piston i
26. 1020-617 Dog 1
27. 1020-618 Dog 1
28 W5/16"*1/4"L Socket Head Cap Screw 2
29. 1020-312 Nut 4
30. W1/8PT Set Screw 4
31 W1/4"#5/16"L Set Screw 5
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(1020AHD.N1224AHD,1224AHD,1230AHD, 1632AHD)

VALVE ASS'Y

Index No. Parts No. Parts Name Q'ty
1. 52334 Flow Control Lever i
2. 52333 Flow Control Knob 1
3. DH14%24%6 Dust Seal 2
4, 52615 Upper Cover 2
5. CB1512 DU Bush 2
6. 28.25*2.62 O-Ring 4

26.7%2.62 (1632 series) O-Ring 4
7. UN15 U-Packing 3
VP15238 (1632 series) U-Packing 3
3. 32612 Flow Control Shaft 1
9. 52611 Flow Control Valve Body 1
10. P21 & 25%2 O-Ring 2&2
11. 52619 Side Cover 1
12. W3/16"*5/8"L Socket Head Cap Screw 24
13. 52614 Boitom Cover 1
14. 52332 Limit Switch Fixed Seat 1
15. W5/16"*1"L Socket Head Cap Screw 2
16. ZE-NA2-2 Limit Switch 1
16. Z-15GW2277B Limit Switch 1
17. M4#2 1/2"L Round Head Cap Screw 2
18. Pg O-Ring 4
19, 32618 Adjusting Screw 1
20. W1/4m#3/4", Socket Head Cap Screw 3
21. 52335 Direction Control Arm i
22. 52616 Direction Control Shaft 1
23. 52617 Botiom Cover 1
24. 1020-605 Cam 1
1632-605 (1632 series) Cam 1
25. 52620 Pivot Piston I
26. 1020-617 Dog 1
27. 1020-6138 Dog 1
28. W5/16"*1/4"L Socket Head Cap Screw 2
29. 1020-312 Nut 4
30, W1/8PT Set Screw 4
31 W1/4™*5/16"L Set Screw 5
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HYDRAULIC CYLINDER ASS'Y
(1020&N1224,H,AH AHD. 122481230, AH, AHD 1632AH,AHD)




RAULIC CYLINDER ASS'Y

(1020&N1224 H,AH AHD.1224&1230,AH,AHD)

Index No. Parts No. Parts Name Q'ty
1. M10%P1.25 Hexagonal Nut 4
2. 1020-629 Washer 4
3. 1020-628 Rubber pad 2
4. W3/8™] 3/4"L Socket Head Cap Screw 4
5. 1020-619 Drawing Seat 2
6. LBH 20*28*4.5%¢ Dust Seal 2
7. USH 20%28*5 U-Packing 2
8. 1020-A4-06 End Cover 2
9. W3/16"¥3/4"L Socket Head Cap Screw 4
10. MB 2012 Du Bush 2
1t SPG 21 O-Ring 2
12. 1020-A4-08 Fixed Plate 2
13. W1/4" 1", Socket Head Cap Screw 4
14. 1020-A3-01 Piston Rod 1
15. P24 O-Ring 1
16. 1020-A4-09 Piston A 1
17. 1020-A4-09-1 Piston B 1
18. 0 6% © 25%9, TW Slide Ring 1
19. P16 O-Ring 1
20. 1020-A3-02 Cylinder 1
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HYDRAULIC CYLINDER ASS'Y

(163ZAH AHD)

Index No. Parts No. Parts Name Q'ty
1. M12%P1.25 Hexagonal Nut 4
2. 1632-629 Washer 4
3. 1632-628 Rubber pad 2
4. W3/8"F1 3/4"L Socket Head Cap Screw 4
5. 1632-619 Drawing Seat 2
6. LBH 25%33%4,5%65 Dust Seal 2
7. USH 25%33%5 U-Packing 2
8. 1632-A4-06 End Cover 2
9. W5/16"*3/4"], Socket Head Cap Screw 4
10. 1632-A3-03 Du Bush 2
11. G35 O-Ring 2

12. 1632-A4-08 Fixed Plate 2
13. W1/4"*1"L Socket Head Cap Screw 4
14, 1632-A3-01 Piston Rod 1
15. P34 O-Ring 1
16. 1632-A4-09 Piston A I
17. 1632-A4-09-1 Piston B 1
18. 0 35% p 40%9 TW Slide Ring 1
I9. P21 O-Ring 1
20. 1632-A3-02 Cylinder i
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AULIC PUMP UNIT ASS'Y

(816H,1020AH,N1224 A1)
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HYDRAULIC PUMP UNIT ASS'Y

(816H,1020AH N1224AH)
P. 10¥2
Index No. Parts No. Parts Name Qty
1. 1HP*6P Motor 1
2. Mi10*40L. Hexagonal Head Screw 1
3. SWMI10 Spring Washer 1
4, EM-225 Flange 1
5. E67 Coupling 1
6. 2 172"70KG Pressure Gauge 1
7. 1/4"PT Gauge Cock 1
8. 1/2"PT PT Plug 1
9. Mé6*100L Socket Head Cap Screw 1
10. 3/8" Plastic Plug 1
11. EM-323 Manifold board 1
12. 1/4"PT PT Plug 1
13. MI12*30L Socket Head Cap Screw 4
14. M12*70L Socket Head Cap Screw 8
is. RF-G04-1 Modular Relief Valve 4
16. ME*20L Hexagonal Head Screw 1
17. SWM8 Spring Washer 1
18. EM-220 Cover 1
19. EM-219 Asbestos Seal 1
20. AB-1163 Cover Of Hydraulic Oil Filler i
21. EM-213 Cover Of Tank 14
22. VPNC-Fi2.5 Pump 14
23, 3/4"PT* ¢ 13mm LE Comnecior 1
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HYDRAULIC PUMP UNIT ASS'Y

(816H,1020AH N1224AH)

P.20F2

Index No. Parts No. Parts Name Q'ty
24, M10*30L Socket Head Cap Screw 1

25. 3/4"PT(EY*1"PT(M) Bushing 1
26. 3/4"PT(F)y*3/4"PT(M) Connsctor (90° Elbow) 2
27. 3/4"PT*110L Zinc~Plate Pipe 1
28. $S-1-100 Oil Filter 1
29. 1/2"PT*1/2"PT Connector 2
30. CI-T04-05 Check Valve 4
31. 1/2"PT* ¢ 15mm LE Connector 1
32. @ 15mm*2.0t OST2 Pipe 1
33. 1/2"PT%210L Zinc-Plate Pipe 1
34, 3/8"PT(F) Asbestos Seal 1
35, EM-213(540%350%350) Hydraulic Tank 1
36. NP-E01 Name Plate 1
37. @ 2*6L. Rivet 1
38, KS-3" Oil Level Indicator 1
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HYDRAULIC PUMP UNIT ASS'Y
(1224AH,1230AH)




\ULIC PUMP UNIT ASS'Y
(1224 AH,1230AH)
P. 10F2
Index No. Parts No. Parts Name Q'ty
1. ZHP*6P Motor 1
2. VPNC-F12-2-30 Pump 1
3. 58-1-100 Oil Filter 1
4, 2 12" T0K.G Pressure Gauge 1
5. 1/4"PT Gauge Cock 1
6. AB-1163 Cover Of Hydraulic Oil Filler 1
7. KS-5 Oil Level Indicator 1
8. MO2 P-A Cover 1
g. MRF-02P-0-IK Modular Relief Valve 1
10. EM-143 Manifold board 1
11. CI-T04-10 Check Valve 1
12, EM214(560%500%460) Hydraulic Tank 1
13. M10*3GL Hexagonal Head Screw 4
14. SWA10 Spring Washer 8
15. MI10*30L Socket Head Cap Screw 4
16. 3/4"PT*3/8"PS Counnector 1
17. 3/4"PTE)*3/4"PS(M) Connector (90° Elbow) 1
18. 1"PT*3/4"PS Connector (90° Elbow) 1
19. 5T-06 Dust Rubber 1
20. CP-01 Cover 1
21. MB*20L Hexagonat Head Screw 14
22. SWMSE Spring Washer 14
23, S8-C01- Asbestos Seal 1
24. CT-CO1 Cover Of Tank 1
25. 3/4"PT*420L Zinc-Plate Pipe 1
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HYDRAULIC PUMP UNIT ASS'Y
(1224AH,1230AH
P. 10F2
Index No. Parts No. Parts Name Q'ty

26. 3/4"PT(FY*3/4"PT(M) Connector (90° Elbow) 2
27. 3/4"PTEY1"PTQM) Bushing 1
28. 1/2"PT*420L Zinc-Plate Pipe 1
29. M6*65L Socket Head Cap Screw 2
30. M5*60L Socket Fead Cap Screw 4
31. 1/4"PT*3/8PT Socket 1
32. 3/8"PT() Connecior (3 ways) 1
33. 3/8"PT*3/8"PT Connector (90° Elbow) 1
34, 3/8"PT*1/2"PT Connector {90° Elbow) 1
3s. 172"PT*3/8"PS Connector 1
36. 3/8"PS*3/8"PS*290L High Pressure Tube 1
37. 3/8" Plastic Plug 2
38. 3/8"PT PT Plug 1
39. S55-C02 Asbestos Seal 1
40. 1/2"PT PT Plug i
43. NP-CO1 Name Plate i
42, o 2+6L Rivet 4
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\ULIC PUMP UNIT ASS'Y

(163AH)

-



(1632AH)

P 10F2
Index No, Parts No. Parts Name Q'ty

1. 2HP*6P Motor 1
2. VPNC-F12-2-30 Pump 1
3. 53-1-100 Oil Filter 1
4. 2 1/2"%70KG Pressure Gange 1
5. 1/4"PT Gauge Cock 1
6. AB-1163 Cover Of Hydraulic Oil Filler 1
7. KS-5 Oil Level Indicator i
8. MO2 P-A Cover 1
9. MRF-02P-0-K Modular Relief Valve 1
10. EM-143 Manifold board 1
11. CI-T04-10 Check Valve 1
12. EM214(800%350%340) Hydraulic Tank 1
13. M10*30L Hexagonal Head Screw 4
14. SWMI10 Spring Washer g
15, MI10%*30L Socket Head Cap Screw 4
16. 3/4"PT* ¢ 15mm LE Connector 1
i7. 3/4"PT{T)Y*3/4"PS(M) Connector (90° Elbow) 1
18. 1"PT*3/4"PS Comnecior (90° Elbow) 1
15. ST-06 Dust Rubber 1
20. CP-02 Cover i
21 MEB*20L Hexagonal Head Screw 14
22. SWME Spring Washer 14
23. 38-D02 Asbestos Seal 1
24, CT-D02 Cover Of Tank 1
25, 3/4"PT*360L Zinc-Plais Pipe 1
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\ULIC PUMP UNIT ASS'Y

(1632AH)
P.20F2
Index No. Parts No. Parts Name Qty

26. 3/4"PTE)*3/4"PTM) Connector (90° Elbow) 2
27. 3/4A"PT(Fy*1"PT(M) Bushing i
28. 1/2"PT*210L Zinc-Plate Pipe i
29, M6*65L Socket Head Cap Screw 2
30. M5*60L Socket Head Cap Screw 4
31. 1/4"PT*3/8PT Socket i
32, 3/8"PT(F) Connector (3 ways) 1
33. 3/8"PT*3/8"PT Connector (90° Elbow) 1
34. 3/8"PT*1/2"PT Connector (90° Elbow) 1
35. 172"PT* ¢ 15mm LE Connecior 1
36. © 15mm*2.0t OST2 Pipe 1
37. 3/8" Plastic Plug 2
38. 3/8"PT PT Plug 1
39. S8-D02 Asbestos Seal 1
40, 172"PT PT Plug 1
41. NP-DO1 Name Plate 1
42, © 261 Rivet 4
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COOLANT SYSTEM ASS'Y
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NT SYSTEM ASS'Y

Index No. Parts No. Parts Name Q'ty
1. 1020-780 Coolan Tanl 1
2. 1020-781 Motor Fixed Plate 1
3. 1/8HP*2P Coolant Pump 1
4. 1020-782 Coolant Hose Connector 1
5. W1/4"%3/4"L, Hexagonal Head Screw 4
6. 1/4" Washer 4
7. 12t 90° Elbow 1
8. 1/2" ~ Nipple 1
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DUST-SUCTION COOLING SYSTEM ASS'V
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DUST-SUCTION COOLING SYSTEM ASS'Y

Index No. Parts No. Parts Name Q'ty
1. 12H0P*2P Motor 1
2. 1020-763 Motor Fixed Plate 1
3. 1020-762 Suction Fan 1
4. 1020-761 Upper Cover 1
5. 1020-760 Tanlk 1
6. 1020-768 Suction Hose Connector 1
7. 1020-769 Coolant Hose Connector 1
8. 1/8HP*2P Coolant Pump 1
9, 1020-764 Cover 1
10. SCI Coolant Indicator L
11. wi" Plug 1
12. © 1020-765 Filter Cover 1
13. 1020-766 Filter 1
14, 1020-767 Cover Packing 1
15. SRB Roller Bracked 4
16. W3/8"*1"L Hexagonal Head Screw 4
17. SCH Coolant Hose 1
18. SSH Suction Hose 1
19. S8 On-Off Switch 1

20. 1020-770 Coolant Pipe 1
21. 1020-708 Coolant Nozzle 1
22. 1020-771 Dust-Collector 1




PARALLEL DRESSER ASS'Y

17
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17, USE OF THE UPTIONAL ATTACHMENT
{a}.Porallel Dresséng attachment
The wheel can be dressed either by diamond tool on the chuck or on the parallal

dressing attachment which mounted on o spindle carriar. The diamond tool is
arranged ot on angle to the center line of the wheel as shown on figure, so thot
when the diemond loses its keenness it can be turned as an angle, ensuring thal there
is alwoys o shorp dioamond edge availeble. The dressing mathod and points are jhe
some as “'Dress the wheel””. Experiences have shown that, with highly accurote
grinding, dressing with the diamond which mounted on the magnefic chuck is

better than thal on the spindle carrier (the former is more stable than the latter) os

the latter condition will cause undulation on the surface of the wheel.

(b}.Angle forming attachment

{1} Let the Attachment be otiracted fo the magnetic chuck, keeping a 90° right angle
between the attachment and the wheel. The magnetic chuck should be kept
low.

{2} The value in question will be the Sine of the angle times 50. That is B=5inf x50

{(3) Get o gavge Block the thickness of which equals that of B {or make one)

{d) Put this guuge Block under the base of the Sine Bar stand. Tighten with the fastening
bolts and the produre is complete.

4 5 é
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] 0 bigger than 45°
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Magnetic chuck
. Fastening bolt

. Mandrel

- Slide adjustment bolt
. Slide base

. Handle

. Dismond fixed hole

gsmaller than 45°
{0°-d45°) . Block gaugs
Build-in base

. Sine Bar stond
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{5). Degres and block gouge thickness conversion table

peg.| sin. (¥555.9299° Dag. | sin. Houe® Deg. | sin. [PlRgk govee
1° |0.0175 0.875 22° 10.3746| 18.730 43° |0.6820| 34.100
2° |0.0349 1.745 23° |0.3907 | 19.535 44° |0.6947 | 34.735
3° |0.0523 2.615 24° {04067 | 20.335 45° [0.7071| 35.355
4° 10,0698 3.4%90 25° |0.4226 | 21.130

5° |0.0872 4.360 26° [0.4384 7 21.920

6° |0.1045 5.225 27° |0.4540| 22.700

7° 10.1219 6.095 28° [0.4695| 23.475

8° 10.1392 6.960 29° |0.4848 | 24.240

9° 10,1564 7.820 30° |0.5000| 25.000

10° |0.1736 8.680 31° [0.5150] 25.750

11° |0.1908 9.540 32° |0.5299] 26.495

12° |0.2079| 10.395 33° [0.5446) 27.230

13° |0.2250| 11.250 34° |0.5592| 27.960

14° 10.2419| 12.095 35° |0.5736] 28.680

15° |0.2588| 12.940 36° (0.5878| 29.390

16° 10.2756| 13.780 37° |0.6018| 30.090

17° [0.2924 ] 14.620 38° |0.6157| 30.785

18° |0.3090| 15.450 39° |0.6293| 31.465

19° 10.3256| 16.280 40° |0.6428 | 32.140

20° 10.3420| 17.100 41° 10.6561| 32.805

21° (0.3584| 17.920 42° [0.6691| 33.455

* The value of Block gauge thickness must times 2 when apply this table 1o

Sine Bar ottachment.
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(c}.Sine Bar

The Sine Bor is used to chuck the inclined angle of the magnetic chuck, when ths

ongle forming surface is large.

(1) The value in question equotis the Sine of the ongle times 100, B=23indx 100

(2} Get o gouge block the thickness of which equals that of B.

{3) Put this gauge at one end of the Sine Bor ond let it be atiracted to the
inclinable magnetic chuck. This Sine Bar must be kept porallel 1o the
longitudingl directien of the machine.

{4} Press the dial gouge against the surfoce of the Sine Bar and turn
the cross foed hand wheel, so 1hat the saddle moves back and forth for the

checking of the accurcey of the angle of the magnetic chuck

1. Mandrel 5. Inclinable Magnetic Chuck

6. Mondrel of the Magnelic Chuek

7. Stop block
. Application of the trigonometry

. Sine Bar

2
3. gauge Block
4

090,

100mm

Sine Bar

(d}).Radius Forming Attachment
The Raodius Forming Attachment is composed of & main stand, severol swing rods

end o diamond tool.

1} Main Stand
() Fastening beolt

{2} Swing rod and diamond teol

Diamond tool

-~ Cenfer

Fastening bolt
A name plate is attached to the swing rod with the A and B
A: the distance betwean the upper rim and the cenfer
B: the distance betwsen the bottem rim ond the center

The R forming is the adjustment of the distanca between the diamand ool and the

rod center so that they form a R shape.
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(3} To determine the concave and convex R:
a.lf the tool is perollel to the centar line, it squals to OR.
b.To determine the convex R: Put the swing rod on a ploce disk. Put o black
gouge of proper thickness under the diomond tool. Then R = X-A

c. To determine the smaller concove R; R=A.X

B th
@X‘}‘ Mﬁ °
= A - XLt =

G Gl G e W P TR 7777777 A

d.To determine the lorger concave R: R=B + X,

R

- Pt S |
B s A PR
€
7777’77%%27% 7 %7777777 rd
4 4 L2 Workpiece

Same thickness gouge block (X)

e. Note:
1. The bese and side of the grinding wheel should be waell-dressed.
2. The Rodius Forming Altachment shall be parallel to the grinding wheel.
3. The diomond tool sholl be parallel to the Radius Ferming AHachment.
(4) Operation of the Rodius ferming ottachment:

a. Find the center of the grinding wheel, then secure the woark table.

Swing rod

Fastening baolt / Main stend

b. Turn the down-feed handwheel ot 1/3 on the width of the wheel ¢o thot the
wheel cuts inte 0.02mm of the diamond roo] Now turn the cross feed
handwheel to dress the grinding wheel, and turn the calibrotion reading on

the down feed back to zera.

c. Turn the dicmond teol 90°. and elevate it inte o proper

position {greater than the R sizs in question)




d. Elevate the grinding wheel so that it stays a'vay from the diamond tool ond
the wheeal s in such & position such thot the distance between the side of the
wheel and the center of the Diemond tool is just R,

S M

R+a
e. Move the diemond tool (R + @) leftward, with *’a’* found in the follewing

fabla. R

5
4
3
2
1
0

a
0.02 0.08 0.20
0.04 0.15

f. Turn the downfeed handwheel so that the grinding wheel approoches the

diamond tool.

g. Turn the swing rods 90° each time, inching 0.05mm per step 1ill the R is

determined.

{e}.Coolant System
Insert the power source plug in socket (o the rear side of the electric control box).

Press the pushbutfon switch to start the coolant pump, the pump should rotate in o
clockwise direction. |F not, interchange any of the two cords of the three-cord cable. Ad-

just coolant Flow by turning the holl valvs to o suitable rote. Cooling weter collected
from the table will return to coolant tank thrugh return hase. It will then be filtered in

the coolant tank by turns of cabinet #1,2.3.

* Coolant tank copacity: 40 liars
* Coolant pump: 1/8 HP x2P
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{f). Common ¢ases in Side Grinding

(1)

In the case shown in the figure above, the side-grinding wheal and the work have

w smaller contact surface, so that the efficiency is higher, and the surface
roughness is batter,

{2)

Inthe figure obove, the wheel and the work have two sections of contoc, and the

surface of grinding is bod. The surfoce hos to be corrected into the shope shown

in (1).
{3)

The wheel has not been cut to ‘Relief Angle’, thus it contacts the whole face of the

work, causing the surface of processing rough and rugged. Alse, the greoter face
of contoct will cause burns end cracks.

(4)

The “"Relief Angle’’ of the wheel is lower thon the surface of the work, so thai the

work tace becomes twe sections, the vpper section resembling thot in (3) ond the
(1). Now it is necessary to enlarge the ‘‘Relief Angle’ port so
that it will be higher than the face of the work.

(5) If the spindle does not constitute o right angle with the work table surfocs, the
side faces will turn out to be as shown:

vz X

{g}.Righi Angle Grinding
(1} Tools

i Angis gouge @5{@;!:

-1310-

lower section in




"o Y

Inclinable Magnetic Chyck gauvge Block, Ck:mp‘

(2) Use of the jigs and tools: take the grinding of the block of six foces A, B, C, D, E, F.
For example:

a. Under 200mm:

® Grinding of the first basic face, or the surfoce grinding of A and B,

}

C
- ]
—— E F AlB

D
Wheel

® Grinding of C ond D

C
E F Workpiece ~:—t’—- Block
P Clamp by
* Grnding of E and F ) \

Mognetic chuck

_— Workpiece

Right engle gauge | Block

VAl

OO oTorOs

1

!

Magnetic chuck

ST TP TTIF 7777777
b. Over 200 mm:

* Grinding of the first basic face or A,

* Grinding of C and D: turn the inclinable magnetic chuck into 90°

i

® Grinding of E and F DE

A

\ .. ; F
3) Precaution: The grinding of right ongle depends on the patience ond clever

&

{

mindedness of the operater for its precision. For inatance, whether the burrs afier
grinding is done_well, whether the tools ge kept claan, whether the work 1able are
kept clean, the gccuracy of the angls gange,

ete. all will have a direct inflvence ovar
the pracision of the produer.

-113-



816 VERTICAL - MICRO
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816 VERTICAL MICRO PARTS LIST

PART NO PART NAME REMARK
816-801 GEAR BOX

816-803 CONNECTER

816-806 SHAFT

§16-807 ADJUSTING LEVER

816-808 SPRING

816-80% WORM

816-810 WORM SHAFT

816-811 GRADUATION DIAL HOLDER
816-813 SPACER

816-814 NUT

816-815 CLUTCH HOLDING RING
816-817 PRE-SET DIAL

816-819 BUSH

816-820 NUT

816-821 BEARING HOLDER

816-822 MOTOR PLATE

816-824 COLLAR

BEARING 6005Z BEARING

BEARING TA2020 NEEDLE BEARING
BEARING 51104 THRUST BALL BEARING
BEARING 6204Z BEARING

BEARING 6900Z BEARING

BEARING 69047 BEARING 2 PIECES
1020-505 GRADUATION DIAL

1020-843 SPACER

1224-811 CLUTCH GEAR

1224-816 CLUTCH GEAR






