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W
arning!

1.W
hen

the
spindle

pow
er

feed,
it’s

forbidden
to

bum
p-stop

at
the

upper
and

low
er

lim
it

position

ofthe
spindle

travel.
W

hen
pow

er
feed

approach

the
lim

it
position,

it’s
m

ustbe
stopped

by
m

anual

to
avoid

dam
age

o
fm

achine.

2.W
ithin

the
actualtravelo

fthe
spindle

(excluding

the
tw

o
lim

it
positions),

the
pow

er
feed

o
f

the

spindle
is

allow
ed

tq
use

m
echanical

travel
unit

and
m

echanically
bum

p-stop.
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Safety
N

otice

I
.

Safety
M

easure
for

W
orking

P
ersonnel

A
ll

the
w

orking
personnel

of
the

m
achine

m
ust

have
intim

ate

know
ledge

of
the

operation
technology

,
m

aster
the

safety
notice

in
the

m
anual

,
and

know
the

struction
of

all
che

pails
of

the
m

achine.

II.
Safety

N
otice

D
uring

Transporting
and

Insta
fling

the
M

achine

1
D

uring
transporting

and
installing

the
m

achine
,

he
special

handling
ring

and
ho

sting
and

installing
equipm

ents
m

ust
be

used

and
the

user
m

us
read

the
contents

related
to

transporting
and

in

stalling
the

m
achine

in
the

operation
m

anual
please.

2.
Before

putting
the

m
achine

on
the

foundation,
the

clam
ping

of
colum

n
m

ust
not

be
released

to
avoid

the
dow

nup
of

the
m

a

chine
,

The
colum

n
can

be
only

hoisred
under

the
clam

ping
state

and

the
pow

er
supply

is
not

perm
itted

to
cum

on
until

the
ground

bolts

have
been

tightened.

ifi.
Safety

N
otice

D
uring

P
reparing

befor
the

M
achine

R
unning

1.
C

heck
the

m
achine

state
and

see
if

it
is

com
pletely

w
ell,

check
the

cutting
tools

and
spare

tools
,

check
the

reliability
of

the

tools
in

the
spindle

and
check

the
reliability

of
the

standard
action

of
the

lim
it

sw
itches

and
safe

clutches.

2.
W

hen
som

ething
w

rong
w

ith
the

m
achine

and
som

eabnonnal

noise
com

es
from

the
hydraulic

systom
,

cut
dow

n
the

pow
er

supply
to

stop
the

running
of

the
m

achine
.

There
should

not
be

strong
vib

ra
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Lion
and

dust
source

near
the

m
achine.

N
.

Safety
N

ocice
during

the
M

achine
R

unning

1.
A

ny
people

except
the

operator
is

not
pennitted

to
stay

in
the

w
orking

spot
and

the
w

orking
area.

pedestrina
is

not
pernittd

to
go

into
the

lin
ic

area.

2.
The

follow
ing

action
is

forbideb
buring

the
running

of
the

m
achine

the
m

achine
w

orking
under

the
condition

of
overloading

(that

over
the

cutting
condition)

checking
the

pare
in

the
m

achine
and

takeaw
ay

a
breakdow

n
;

changing
the

tool
m

anually
and

getting
rid

of

the
chips

G
asoline

kerosene
and

other
m

aterial
w

hich
is

firin
g

easily

are
all

forbided
to

use
as

cleanser.
D

o
not

clean
the

m
achine

w
ith

the
equipm

ent
from

w
hich

com
press

air
is

produced.

3.
W

hen
the

operator
w

ant
to

turn
the

radial
around

after

releasing
the

colum
n.

notice
that

if
there

ts
som

ebody
or

som
ething

nearby
the

dangerous
area.

4.
There

is
extruding

poinc
betseen

the
headstock

and
the

lim
it

block
and

there
is

extruding
point

betw
een

the
radiai

arm
and

the
end

ot
the

inner
colunrn

also.
the

operator
m

ust
take

care
of

the
satety

w
nen

operatrug.

V
.

Safety
N

otice
about

E
lectricity

The
m

achine
adopts

3
—

phase
A

C
pow

er
supply

of
380V

and
any

nonspecial
person

is
forbided

to
touch

the
pow

er
control

w
nit

to
avoid

danger.
A

ll
operators

and
m

ainProp
ert

y o
f K

en
t In

du
str

ial
 U

SA 

Do N
ot 

Rep
rod

uc
e



m
iners

are
alarm

ed
to

notice
highly

the
problem

of
safety

because
of

the
m

any

of
turning

parts
of

the
m

achine
.

Those
w

ho
have

not
learned

about
this

n
o

ticeare
forbided

to
do

any
operation

•
C

heck
if

the
ground

.
w

ire
of

the
.

pow
er

S
upply

is
connecte

solidly

and
if

the
diam

eter
of

the
w

ire
is

w
ire

is
accordance

w
ith

the
re

quirem
ents

2
.

C
heck

if
the

phase
—

sequence
of

the
m

achine
pow

er
supply

is
co

r

re
ct.

3
.

C
heck

if
the

travel
lim

it
sw

itch
is

reliable

4
.

C
heck

if
the

operation
buttons

are
corret

and
the

em
ergency

button

is
reliable

5
.

W
hen

the
m

achine
is

getting
inuo

trouble
or

in
im

m
inent

danger

state
,

push
dow

n
the

em
ergency

button
firstly

(
the

em
ergency

b
u

t

ton
is

at
low

er
place

of
the

operation
station

)
and

then
push

the

red
stop

button
on

the
general

pow
er

supply
sw

itch
(

the
general

pow
er

supply
sw

itch
is

at
low

er
place

of
the

colum
n

)
.

N
obody

is

perm
itted

to
turn

on
the

pow
er

supply
until

the
w

rong
of

the
m

a

chine
is

overcom
ed

and
the

danger
is

elim
inated

6
.

The
electricity

m
ainainer

m
ust

w
ear

the
ele

—
ctricl

absolute
shoes

to
w

ork
according

to
the

operation
nile

.
D

uring
the

m
ainainence

of

the
m

achine
electricity

,
som

eone
m

ust
be

assigned
to

take
care

of

the
pow

er
supply

or
an

alarm
plate

m
ust

be
hung

at
the

position
of

the
pow

er
supply

.
U

sually
the

m
achine

electricity
should

beProp
ert

y o
f K

en
t In

du
str

ial
 U

SA 
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ot 
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m
ainained

under
the

condition
of

turning
off

the
pow

er
supply

,
if

the
m

ainainence
m

ust
he

done
w

ith
the

pow
er

supply
turning

on

anything
electrified

is
forbided

to
touch

7
.

The
keys

of
the

niche
door

and
the

pow
er

supply
m

ust
be

kept
by

a

special
person.

N
ote

Sign
of

dangher
of

electricity

A
Sing

of
the

sw
itch

of
the

general
pow

er
supply

The
m

achine
operators

and
m

ain
ainers

m
ust

obey
the

above
safety

n
o

tice
strictly

Prop
ert

y o
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du
str
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IN
FO

R
M

A
TIO

N

The
clam

ping
forces

of
spindle

head
and

colum
n

nay
changed

during
the

transportation

of
the

m
achine

,
so

the
adjustm

ent
of

the
clam

ping

forces
of

spindle
head

and
colum

n
nust

be
carried

out
according

to
”

the
eleventh

chapter
ofO

P
E

R
A

TIO
N

M
A

N
U

A
L”

before
the

m
achine

put
into

operation
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C
O

N
TE

N
IS

I
.

Applications
and

Characteristics
.

1—
1

II.
M

ain
SpecifIcations

and
Param

eteis
2—

4

III.
Transm

ission
System

5—
10

TV.
Principal

Constm
ction

11—
22

V
.

H
ydraulic

System
and

its
Action

23—
28

VI.
Electrical

Equipnent
29—

36

Vu.
C

ooling
3

7
3

7

VIA.
Lubrication

38—
39

IX.
Transportation

and
Jnstallauon

ofM
achine

40—
43

X
.

O
peration

ofthe
M

achine

Xl.
Adjustm

ents
and

M
aintenance

47—
48
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1.
A

p
p
lic

a
tio

n
s

and
C

h
a
ra

c
te

ris
tic

s

R
a
d
ia

l
D

rillin
g

M
a
ch

in
e

M
o

d
e

ls
g
a
n
d
g
~

g
~

1
)
im

P
r
o
v
0
d

on
th

e
base

o
f

th
e

new
s
e
rie

s
p

ro
d

u
c
ts

a
re

th
e

u
n

iv
e

rs
a

l
m

a
ch

in
e

fo
r

g
e

n
e

ra
l

p
u

rp
o

s
e

s
,

and
s
u
ita

b
le

fo
r

d
rillin

g
,c

o
u
n
te

r—
b
o
rin

g
,re

a
—

m
in

g
,

sp
o

t
fa

c
in

g
and

ta
p
p
in

g
on

m
edium

o
r

la
rg

e
—

size
d

p
a

rts
.

B
o
rin

g

o
p

e
ra

tio
n

is
a

ls
o

p
o
s
s
ib

le
w

h
e
re

such
te

c
h
n
o
lo

g
ic

a
l

e
q
u
ip

m
e
n
t

is

a
v
a
ila

b
le

.

T
hese

m
a

ch
in

e
s

p
o
sse

ss
th

e
fo

llo
w

in
g

fe
a
tu

re
s
:

1.
T

h
e
ir

a
d
o
p
tio

n
o
f

h
y
d

ra
u

lic
p

ro
—

se
le

cte
d

ch
a
n
g
e
d

sp
e

e
d

m
e

ch
a

n
ism

sa
ve

s
s
e

ttin
g

tim
e
.

p

2.
S

uch
m

o
tio

n
s

as
th

e
fo

rw
a
rd

and
re

v
e
rs

e
r.o

ta
tio

n
o
f

th
e

s
p

in
d
le

,

b
ra

k
in

g
,

speed
c
h
a
n
g
in

g
,

as
w

e
ll

as
its

n
e
u
tra

l
p

o
s
itio

n
a

re
c
o
n

tro
lle

d
by

hand
le

v
e
r.

T
h
is

fa
c
ilita

te
s

e
a

sy
o
p
e
tra

tio
n
.

3
.

A
h
y
d
ra

u
lic

d
riv

e
n

rh
o

m
b

ic
b
lo

c
k

c
la

m
p

in
g

m
e

ch
a

n
ism

is
a

d
o

p
te

d
fo

r

th
e

s
p

in
d

le
h
e
a
d
,

th
e

a
rm

,th
e

in
n

e
r

and
o

u
te

r
co

l~
im

n
s,

w
h
ich

e
n
su

re
s

rd
ia

b
le

c
la

m
p

in
g

.

4
.

U
p
p
e
r

g
u
id

e
w

ay
on

th
e

a
rm

,
s
p
in

d
le

and
its

s
le

e
v
e

as
w

e
ll

as
th

e

ro
ta

ry
p
a
th

o
f

th
e

in
n
e
r

and
o

u
te

r
co

lu
m

n
s

h
a

ve
u

n
d
e
rg

o
n
e

h
a
rd

e
n
in

g

tre
a

tm
e

n
t,

so
th

a
t

th
e

s
ta

b
ility

o
f

th
e

m
a

ch
in

e
a

c
c
u

ra
c
y

is
re

ta
in

e
d

fo
r

a
lo

n
g

tim
e

and
th

a
t

th
e

s
e

rv
ic

e
liv

e
s

o
f

th
e

m
a

ch
in

e
s

a
re

p
ro

lo
n

g
e

d
.

5
.

C
o

m
p

le
te

s
a
fe

ty
d

e
v
ic

e
and

o
u
te

r
co

lu
m

n
p

ro
te

c
tiv

e
d
e
v
ic

e
a

re
p

ro

v
id

e
d

in
th

e
s
e

m
a

c
h

in
e

s
.

6
.

A
s
e
rie

s
o

f
e

fte
c
tiv

e
m

e
a
s
u
re

m
e
n
ts

h
a
ve

b
e
e
n

a
d

o
p

te
d

in
c
o
n
s
tru

c
—

n
o

n
d
e
s
ig

n
in

g
and

m
a
n
u
fa

c
tu

rin
g

p
ro

c
e
s
s
,

th
e

d
u

ra
b

ility
o

f
m

a
c
h
in

e

a
c
c
u
ra

c
y

and
s
e

rv
ic

e
life

o1
w

h
o
le

m
a
ch

in
e

a
re

th
u

s
p

ro
lo

n
g

e
d

.

I.
E

le
c
tric

e
q

u
ip

m
e

n
ts

used
on

th
e
se

m
a

ch
in

e
s

a
re

re
lia

b
le

and
e

n
su

re

Lhe
p
e
rs

o
n
a
l

s
e

c
u

rity
and

a
re

c
o
n
v
e
n
ie

n
t

fo
r

m
a
in

te
n
a
n
c
e
.Prop

ert
y o
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str
ial

 U
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II
.

S
pecifications

and
P

aram
eters

~
.
•
]
.
•
.
•
•
•
•

~
-
.

Specifications
D

escription
U

nit
Z

3
O

4
0

x
~

(I)(ll)
Z

3
0

5
0

x1
6

(I)(fl)

M
axim

um
drilling

diam
eter

m
m

40
50

D
istance

from
the

center
line

of
M

ax:1600

Spindle
to

colum
n

m
m

M
m

:350
H

orizontal
traverse

ofspindle
1250

H
ead

p
~

m
m

D
istance

from
spindle

nose
to

Z3040
~

~
i

)
M

ax:1250m
m

M
in:350m

m

W
orking

surface
of

base
plate

m
m

Z3050
<

~
(ii’,

~
1250m

m
M

m
:350m

m

Z
3
0
5
0
x.i~

(I)
M

ax:l22O
m

m
M

in:320m
m

Z3040x
~

(II)
M

ax:1280m
m

M
in:380m

m

vertical
travel

of
arm

on
aolum

n
m

m
580

E
levating

speed
of

arm
rn/see

0.02

Sw
ivel

angle
of

ann
degree

360°

Taper
in

spindle
M

orse
N

o.4
N

o.5

R
ange

ofspindle
speeds

rpm
25

—
2000

N
um

ber
of

spindle
speeds

steps
16

R
ange

of
spindle

feeds
m

m
/rev

0.04—
3.2

-

N
um

ber
of

spindle
feeds

steps
16

Spindle
travel

m
m

315

Feed
depth

per
revolution

of
m

m
112

•~adiated
dial

-

M
axim

um
perm

issible
torqtie

of
N

.m
400

500
spindle
M

axim
um

pem
ilssible

feed
N

-
16000

18000
pressure

of
spindle

Pow
er

of
the

m
ain

drive
m

otor
K

N
3

4

Pow
er

ofarm
elevating

m
otor

K
W

1.5.

Pow
er

of
hydraulic

clam
ping

—
0.75

m
otor

-
-

Pow
er

of
coolant

pum
p

m
otor

K
W

0.09

W
eight

of
the

m
achine(approx)

Kg
3500;

.
3900:(w

ith
auxiliary

colum
n)

,O
veralldim

ensions(L
x

W
x

H
)

m
m

2500
x

1060
x

2655

N
ote:The

sizes
in

the
brackets

are
u
se

d
fo

rZ
3
Q

4
o
xló

(fi)
or

Z
3
0
5
0
X

1
6
(ll)

—
2
—
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C
CD

o rr~
Ca

—, )( -.

— CDC’—

o ~ —
—

Cit ~,

D~

2655

(?3

El)

Di

F
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N
ote:

T
he

sizes
in

th
e

b
ra

cke
ts

a
re

used
fo

r
Z

3050X~g
(II)

S
p
in

d
le

o
f

40
(II)

a
n
d

50
(II)

F
ig.2—

2
M

ain
p

a
ra

m
e

te
rs

of
S

p
in

d
le

,
T

able
&

B
ase

p
la

te

N
ote:

T
he

sizes
in

th
e

b
ra

cke
ts

are
used

fo
r

Z3050X{g(I)

T
—

slot
o

f,w
o

rk
ta

b
le

S
p
in

d
le

T
—

slot
of

base
p
la

te

018H9
(022119)

W
ork

ta
b
le

B
ase

p
la

te

—
4
—
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1
1
1
.

T
i
.in

s
m

is
s
io

n
S

ysL
e

m

R
o

ta
L

io
n

o
f

s
,in

d
]e

,
Ic

e
d

o
f

s
p
irid

]e
,

l
i
f
t
I
n
g

o
f

arm

rin
d

m
o

ve
m

e
n

t
o
f

s
p
in

d
le

hc~
id

o
n

th
e

a
rat

a
’

c
in

c
Iud

d

in
th

e
tra

n
s
m

is
s
io

n
s
y
s
te

m
.T

h
e

£01
lo

w
in

g
d
ia

g
ra

m
s

and
c
h
a
rts

w
il]

be
fo

u
n
d

in
th

is
s
e
c
tio

n
:

1
.D

ia
g
ra

m
o
f

th
e

tra
n

s
m

is
s
io

n
syste

m
(fig

.
3—

1)

2
.C

h
a
rt

o
f

s
p
in

d
le

sp
e

e
d

s
(L

ig
.3

-2
)

3
.C

h
a
rt

o
f

s
p
in
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0

List of Anti — triction Bearings (Table 2)

SerialNo. [ 1 2 3 4 5 6 7 8 9 10 11 12 13

26 100 101 104 105 106 107 108 D108 109 110 116

. 6x19 10x26 12x28 20x42 25x47 30x55 35x62 40x68 40x68 45x75 50x80 80x125
Specilicanons

x6 x8 8 x12 x12 x13 x14 xiS xi5 x16 x16 x22

Grade of accuracy G D G

Pieces 8 I 1 4 5 5 4 2 3 1 1 2

SerialNo. 14 15 1 16 17 18 19 20 21 22 23 24 25 126

Type 201 203 204 205 206 210 211 217 8101 305 8106 8107

, 12x32 17x40 20x47 25x52~ 30x62 50x90 55x100 85x150 12x26 25x62 30x47 35x52Specifications xlO x12 14 x15 x16 x20 x21 x28 x9 x17 xli x12

Grade of accuracy G

1 1 3 1 5 1 1 1 1 3 1 1

SerialNo. 1 27 28 29 30 31 32 33 34 35 36 37 38 39

Type D8101 8J17 8205 8207 50204 50206 7000105 7000106 7000110 941/15 7000111 F8112 D3182113

. . 40x60 85x110 25x47 35x62 20x47 30x62 25x47 30x55 50x80 15x20 55x90 60x85 65x100Specifications x13 x19 14 x18 x14 x16 x8 x9 xlO x12 xii x17 x26

Grade of accuracy D C D D

Pieces 2 2 1 1 4 4 2 5 2 4 1 1 1
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IV
.P

rincipal
C

onstm
ction

1.
S

pindle
speeds

transm
ission

m
echanism

(fig
.

4—
1)

This
spindle

speeds
transm

ission
m

echanism
is

m
ounted

on
the

upper
part

of
the

spindle
I

head.
There

are
8

transm
ission

shafts.
The

I
6

spindle
speeds

are
obtained

by
m

eans
of

the
different

w
ays

of
engagem

ent
of

the
4

double
sliding

gears
and

the
fixed

gear.
The

friction
clutch

for
spindle

forw
ard/reverse

rotation
is

provided
on

shaft
II.

This
enables

I
the

spindle
to

change
its

direction
of

cotation
sm

oothly
and

w
ithout

im
pact

,
and

it
also

III
prevents

the
m

otor
being

overloaded.
N

eutral
position

of
the

spindle
is

obtained
by

m
eans

I;
of

the
sliding

gear
fitted

on
shaft

V
I

(refer
to

the
section

on
neutral

position
of

the

spindle),
w

hich
facilitates

m
ounting

and
dism

ounting
of

tools
and

alignm
ent

of
the

hole
to

be
m

achined.
i

2
.

Speed
change

m
echanism

for
spindle

feeds
(fig

.
4—

2)~
j

It
is

sim
ilar

to
the

spindle
speed

change
transm

ission
m

echanism
in

regard
to

its
type

of

structure,
m

ounting
position

and
arangem

ent
in

construction.
I

3
.

S
pindle

feed
and

operation
m

echanism
I

The
spindle

feed
m

echanism
consists

of
tw

o
parts:

the
w

orm
shatft

and
the

horizontal
I

shaft.
The

driving
force

is
transm

itted
by

the
spindle

feed
transm

ission
m

echanism
to

the

w
orm

shad,
then

threugh
the

w
orm

gear,
and

finally
transm

ittde
to

the
spindle

sleeve
by

I
the

horizontal
shaft,

so
that

the
spindle

m
ay

get
its

feed
m

ovem
ent.

I
(l)T

h
e

w
orm

shaft
(fig

.
4—

3)
1

W
hen

hand
lever

8
is

at
its

horizontal
position,

the
safety

steel
ball

clutch
for

feeding
is

m
ade

idle
run

by
the

spindle
feed

transm
ission

m
echanism

.
W

hen
hand

lever
8

is
d

e

pressed
to

m
echanical

operation
position,

the
inner

and
outer

gears
on•

the
steel

hail

clutch
m

esh.
Thus

accom
plishes

m
echanical

feeding.
W

hen
the

feed
resistance

exceeds
I

he
specified

value,
or

w
hen

cutting
at

predeterm
ined

depth,
the

steel
bail

clutch
w

ill

disengage
autom

atically,
and

the
m

echanical
feed

is
interrupted.

To
dism

antle
the

clutch,
rem

ove
the

fo
n
t

cover
of

the
spindle

head,
and

dism
antle

w
orm

shaft

(m
ove

a
distance

o
u
t),

thus
the

steel
ball

clutch
assem

bly
w

ill
be

disconnected
from

the

spindle
head

To
dism

antle
the

w
orm

shaft
from

the
case,

rem
ove

the
pin

6
on

the
in

ner
toothed

sleeve
5,

then
rem

ove
the

binding
screw

on
the

supporting
sleeve

7
Then

the
supportan

sleeve
m

ay
be

iem
oved

from
the

spindle
head

Togethem
w

ith
~corm

shaft
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sse

m
b

ly.

(2
)

The
h
o
riz

o
n
ta

l
s
h
a
ft

(fig
.4

—
4
)

E
ngagem

en~
and

d
ise

n
g
a
g
e
m

e
n
t

o
f

th
e

c
lu

tc
h

on
th

e
h
o
riz

o
n
ta

l
s
h

a
ft

a
re

c
o

n
tro

L
le

d
by

th
e

th
irty

th
re

e
012m

m
s
te

e
l

b
a

ll
.

C
are

m
ust

be
ta

ke
n

n
o

t
to

lo
se

any
o
f

them
w

hen
d
is

m
o
u
n
tin

g
.

It
m

ust
he

p
o
in

te
d

o
u

t
th

a
t

la
c
k
in

g
o

f
s
te

e
l

b
a
ll

is
n
o
t

a
llo

w
e
d

w
hen

re
a
sse

m
b
lin

g

and
th

e
y

m
ay

n
o
t

be
s
u

b
s
titu

te
d

by
b
a
lL

s
o
f

o
th

e
r

s
p

e
c
il

ic
a
tio

n
,

o
r

th
e

c
lu

tc
h

w
ill

be
dam

aged.
A

d
ju

stm
e
n

t
o
f

th
e

c
lu

tc
h

sh
o
u

ld
be

c
a
rrie

d
o
u
t

w
ith

th
e

c
lu

tc
h

m
eshed.

T
ig

h
te

n
scre

w
cap

3,

so
tn

a
t

th
e

h
a
n
d
le

5
m

ay
be

p
u

sh
e

d
w

ith
ease

T
hen

lo
c
k

scre
w

cnp

3
w

ith
scre

w
4

.

To
d
is

m
a
n
tle

th
e

h
o
riz

o
n
ta

l
s
h

a
ft,

firs
L

m
ove

th
e

..p
in

d
le

to

its
to

p
m

o
st

p
o
s
itio

n
,

th
e
n

tu
rn

scre
w

2
on

fig
.4

—
ô

c
lo

c
k
w

is
e
,

lo
o

se
n

th
e

s
p

in
d

le
b

a
la

n
ce

s
p
rin

g
.

The
s
p

in
d
le

m
ust

be
h
e
ld

in

p
la

c
e

w
ith

p
a
d
d
in

g
so

th
a

t
it

does
n
o
t

fa
ll

o
ff

w
hen

th
e

h
o
riz

o
n
ta

l

s
h

a
ft

is
d

ism
o

u
n

te
d

.
T

hen
u

n
scre

w
se

re
w

I
to

w
ith

d
ra

w
th

e

push
b
u
tto

n
box

to
g

e
th

e
r

w
ith

its
e
le

c
tric

w
ire

,-
u

n
scre

w
n

u
t

2.

ie
m

o
ve

th
e

h3nd
w

h
e

e
l,-in

d
th

e
h
o
riz

o
n
ta

l
s
h
a
ft

a
sse

m
b

ly
m

ay
be

d
ism

o
u
n
te

d

N
o
te

W
hen

~
e
p
la

c
in

g
th

e
n

o
riz

o
n

t’l
s
h

a
ft,

m
ove

th
e

s
o

in
d

le
to

its
to

p
m

o
st

p
o

s
itio

n
,

and
th

e
cam

s
h
o
u
ld

be
p
la

c
e
d

in
a
cco

rd
a
n
ce

w
ith

th
e

p
o

s
itio

n
show

n
in

fig
.

4—
b

o
r

th
e

s
p

in
d
le

w
ill

n
o

t
re

m
a

in

b
a

la
n

c
e

d
.

4
.

S
p
in

d
le

head
c
la

m
p
in

g
m

e
ch

a
n

isrp
(fig

.4
—

5
)

The
p
re

s
s
u
re

o
il

o
f

th
e

h
y
d
ra

u
lic

syste
m

in
th

e
c
la

m
p
in

g
m

e
ch

a
n

ism
,

e
n

te
rs

th
e

la
rg

e
c
a

v
ity

o
f

th
e

o
il

c
y
iin

d
e
~

to
push

th
e

p
is

to
n

,
m

a
kin

g
th

e
rh

a
rb

ic
b

lo
c
k

sta
n

d
u
p
rig

h
t

w
ith

s
lig

h
t

d
e
fle

c

tio
n

and
s
e
lf—

lo
c
k
.

T
hus

e
lim

in
a
te

s
th

e
c
le

a
ra

n
c
e

b
e
tw

e
e
n

th
e

s
p

in
d

le
head

and
arm

g
u
id

e
w

ay,
c
la

m
p

in
g

th
e

s
p

in
d
le

h
e

a
d

.o
n

to

th
e

a
rm

.
The

p
re

s
s
u
re

o
il

e
n
te

rs
th

e
s
m

a
ll

c
a

v
ity

and
p
u
sh

e
s

th
e

rh
o

m
b

ic
b

lo
c
k
.

The
s
p
in

d
le

head
d
is

e
n
g
a
g
e
d
.

5.
The

s
p

in
d

le
and

its
b

a
la

n
c
in

g
(fig

.4
—

6
)

The
s
p

in
d

le
is

o
f

th
e

tw
o

—
p

o
in

t
s
u

p
p

o
rt

ty
p
e

com
m

on
s
tru

c
tu

re
.

A
ca

m
—

h
e

lica
l

s
p
rin

g
s
tru

c
tu

re
is

a
d

o
p

te
d

fo
r

s
p

in
d
le

b
a

la
n
c
in

g
.

B
a

la
n

ce
b

e
tw

e
e

n
th

e
g
ra

v
ity

o
f

th
e

~
p

in
d

le
e

le
m

e
n

ts
and

s
p
rin

g

fo
rc

e
is

m
a
in

ta
in

e
d

by
th

e
cam

.
T

he
b
a
la

n
c
in

g
fo

rc
e

m
ay

be
a
d
ju

s
te

d
by

scre
w

2
.
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The
sem

icirculai
hole

in
the

spindle
nose

is
foi

insertion
of

tool
dism

ounting
spanner.

C
utting

tools
m

ay
he

easily
rem

oved

H
w

ith
the

spanner
w

ithout
im

pact
on

the
s~ind1e

,
w

hich
helps

to

m
aintin

accuracy
of

the
spindle

in
a

com
paratively

long
period,

To
dism

antle
the

spindle
,

first
rem

ove
the

horizontal
shaft

(
refer

to
the

sectiom
on

horizontal
shaft),

then
the

spindle
m

ay
be

re
—

m
oved

frem
the

spindle
head.

if
the

spindle
balance

springis
to

be
dism

antled
as

w
ell,

fIrst
rem

ove
the

chain
fm

m
cam

3,

then
unscrew

binding
screw

4,
and

rem
ove

the
screw

on
cover

5.

6.
C

la
m

p
in

g
o

f
the

c
o

lu
m

n
(fig

.4
—

7
)

A
ctions

of
the

colum
n

clam
ping

oil
cylinder

and
the

rhom
bic

block
are

sim
ilar

to
those

of
the

spindle
head.

The
disengaging

and
m

atching
of

the
taper

faces
of

the
inner

and
outer

colum
ns

are
effected

by
the

lever.
This

loosens
or

clam
ps

the
colum

ns.

H
D

isengagem
ent

of
the

tapei
faces

is
accom

plished
by

spring
plate

3
on

the
upper

part
.of

the
outer

colum
n

w
hich

raises
the

outer
colum

n.

7.
Lifting

and
clam

ping
of

the
arm

(
fig.

4—
7,

fig.
4

—
8

)
The

m
otor

on
the

top
of

the
colum

n
chives

dir
arm

up
and

dow
n.

In
lie

transm
ission

chain,
a

steel
ball

safety
clutch

is
in

—

corporated,
and

a
safety

nut
9

is
fitted

on
the

top
end

of
lift

—

ing
nut

8
(

fig.
4

—
7

),
to

avoid
accidents

caused
by

sudden
drop

of
the

ann,
w

hen
nut

8
is

w
orn.

The
m

echam
sm

of
the

oil
cyhnder

and
rhom

bic
block

for
ann

clam
ping

is
sim

ilar
to

that
of

the
spindle

head
clam

ping
device

Loosening
or

clam
ping

of
the

arm
is

achieved
by

m
eans

of
the

lever

The
loosem

ng
pnor

to
its

lifting
and

the
clam

ping
after

its

lifting
are

contrelled
by

the
electncal

sw
itch

on
the

base
of

the
clam

ping
oil

cylinder
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V
.The

bydraulic
system

and
its

acting

The
bydraulic

system
of

this
m

achine
consists

of
tw

o
parts:

thel

hydraulic
system

of
the

operating
m

echanism
and

the
hydraulie

system
of

the
clam

ping
device.

I.
H

ydraulic
system

of
the

operating
m

echanism
(fig

.5
—

1)

The
operating

valve
and

the
pre

—
selection

valve
are

filled
on

the

top
part

of
the

spindle
head.

The
spindle

speeds
pre

—
selection

va
—

lye,and
the

feed
pre

—
selection

valve
are

16
—

position
six

w
ay

rotary

valve.
Four

differential
oil

cylinders
are

controlled
by

each

rotary
valve,so

as
to

accom
plish

the
sixteen

step
speed

changing.

The
operating

valve
is

a
five

—
position

six
w

ay
rotary

valve,contro
—

fling
the

forw
ard

rota!)’
oil

cylinder,the
reverse

rotary
oil

cylinder,
the

speed
change

oil
cylinder,the”neutral

position”

oil
cylinder,and

the
brake

cylinder.

State
of

oil
circuit

of
each

position
of

operating
valve:

S
pipdle

N
N

O
dircuit

action
P

lo.

Forw
ard

rotary

R
everse

rotary

Speed
change

N
eutral

position

Stop

N
oie:

+
::m

eans
high

pressure
oil

m
eans

low
pressure

oil

Each
oil

circuit
is

com
m

ected
to:

1.
Forw

ard
rotation

oilcylinder

2.
R

everse
rotation

oil
cylinder

3.
Pro

—
selection

valve

4.
N

eutral
position

oil
cylinder

II.

5.
O

utlet
port

of
oil

pum
p

6.
P

ort
of

return
oil

In
the

course
of

speed
changing,high

pressure
oil

enters
intopre

If
selection

valve,driving
each

of
the

change
speed

oil
cylinders,

I
w

hich
m

akes
the

sliding
gears

change
speed.

A
t

the
sam

e
tim

e,high

pressure
oil

also
enters

into
the

forw
ard

and
reverse

rotation
Iiiii

—
2
2
—

—
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O
il

cylinders
respectively

through
the

apertures
D

ue
to

the
dim

ensions
ofthe

torw
aid

and
re

verse
rotation

oil
cylinders

are
unequal

(forw
ard

rotation
oil

cylinder
is

larger
than

the
re

verse
rotation

oil
cylinder)

,the
shifting

fork
on

the
clam

ping
fnction

disc
presses

the
forw

ard

rotation
fnction

disc
w

ith
a

~nialler
force,m

aking
the

transm
ission

chain
start

W
ith

the
operating

valve
on

stop
position,the

oil
in

oil
pum

p
drains

directly
back

to
oil

c
ir

cuit
6

through
oil

circuit
5

,and
the

entire
systenm

is
at

low
pressure

state
D

ue
to

a
lack

of

pressure
in

oil
circuit

5,the
spnng

in
the

brake
oil

cylinder
is

released
and

presses
on

the

friction
disc,this

brakes
the

transm
ission

cham
,and

the
spindle

ceases
to

rotate

To
m

ount
the

oil
pipes,

connections
m

ust
be

according
to

the
pipe

nunthers
show

n
on

fig

5
—

3
W

hen
inserting

pipe
I

and
cleaning

the
filte

r
gauze,besuve

to
have

end
of

oil
pipe

I

put
into

the
ganze

or
it

m
ay

cause
defect

in
the

hydraulic
system

w
hich

w
ill

affect
its

norm
al

operation

prnssure
in

the
hydraulic

system
is

controlled
by

spnng
3

(fig
5

—
3)in

the
overflow

valve
on

the
oil

pum
p

its
w

orking
pressure

is
156

8x104
—

196x104

2
H

ydraulic
system

of
clam

ping
m

echanism
(fig

5
—

2)

C
lam

ping
and

releasing
ofthe

spindle
head,colum

n
and

arm
axe

accom
plished

via
the

rhom

bic
block

after
the

pressure
oil

drives
the

piston
A

niong
them

,lam
ping

and
releasing

of
the

arm
are

controlled
independedtly

by
m

eans
ot

chstributing
valve,bnt

releasing
and

clam
ping

of
the

spindle
head

and
colum

n
are

carried
out

either
sim

ultaneously
or

independently
S

e

lection
of

releasing
and

clam
ping

sim
ultaneously

or
independently

is
controlled

by
m

eans
of

the
change

—
over

sw
itch

21
on

the
nght

side
of

the
spindle

head
To

clam
p(or

release)the

spindle
head

and
colum

n,first
turn

the
change

—
over

sw
itch

21
to

the
designated

pesition

(Interm
ediate

position
—

clam
ping

and
releasing

sim
ultaneously

ofboth
the

spindle
head

and

colum
n,clockw

ise
—

turning
the

sw
itch

21
through

an
angle

30°
—

—
clam

ping
and

releasing

independently
of

the
spindle

head,and
counterclockw

ise
—

turning
it

through
an

angle
30°

—

—
clam

ping
and

releasing
independently

of
the

colum
n)

Then
start

the
clam

ping
m

otor
by

depressing
dow

n
the

push
button

18(o
rl9

)as
show

n
in

fig
10

—
4,as

a
je

su
lt,o

il
supplied

by

the
oil

pum
p

passes
through

the
electrom

agnetic
valve

and
enters

Into
the

clam
ping

oil
cylin

der
to

drive
the

piston
and

rhom
bic

blook,
therefore,clam

ping
(o

r
releasing)w

ould
be

re
a
l

ized.

The
hydraulic

system
of

the
clam

ping
m

echanism
on

the
m

achine
is

of
the

closed
cycle

type

Since
the

sizes
of

the
ends

of
clam

ping
oil

cylinder
piston

are
not

equal
,part

of
the

oil
m

ust

be
supplem

ented
by

oil
suction

pipe
w

hen
oil

enters
the

large
cavity

B
ut

the
surplus

oil
in

the
oil

circuit
transudes

through
the

oil
pum

p,and
flow

s
out

through
the

return
oil

port
w

hen

oil
enters

the
sm

all
cavity

V
olum

etric
efficiency

of
the

pum
p

is
low

,w
hich

m
eans

a
sm

all

volum
etric

difference,so
there

w
ill

be
no

back
piessure

oi
over

pressure
in

this
system

‘I

—
2

3
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F
ig

.
5—

I
N

yd
ra

u
l

ic
P

rin
c
ip

a
l

D
ra

w
in

g
o

f
C

ont
i-ni

M
echanism

D
II

d
is

trib
u
to

r

C
hange

o
il

c
irc

u
its

ta
b
le

o
f

th
e

speed
and

fe
e
d

change
o

il
cy~

in
d
e
rs

N

2000
+

+
—

1250
—

+
—

800
+

+
+

630
+

—
—

500
—

+
+

+

400
—

—
—

320
+

±
—

—

250
+

—
~

zL
200

—
-I-,

—
—

160
—

—
+

125
+

+
+

—

100
+

—
—

80
—

+
±

—

63
—

—
.—

—

40
1-

-
-
~

25
—

,
-
-
~

+

~X
X.

XI
YR

3.20
÷

+
—

—

2
.0

0
±

—
—

—

1.25
—

+
—

—

1.00
+

+
+

—

0
.8

0
.

—
—

—
—

0.63
+

—
.
+

—

0.50
+

+
—

0.40
—

+
+

—

0
.
3
2

+
—

—
+

0
.2

5
—

—
—

0.20
—

+
,

—
+

0.16
+

+
+

0.13
—

+

0
.1

0
+

—
+

+

0.06
—

+
+

+
0

.0
4

—
—

+
—cc-

n

S
peed

&
F

~
ed

—
2

4
—

Prop
ert

y o
f K

en
t In

du
str

ial
 U

SA 

Do N
ot 

Rep
rod

uc
e



Flg.5—
2The

C
ircuit

D
iagram

of
the

H
yclrauhe

System
for

the
C

lam
ping

M
echanism

S
pindle

head
C

olum
n

clam
ping

A
nn

clam
ping

clam
ping

m
echanism

m
echanism

m
echanism

—
25
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M
—

M

S
to

p

N
--N

S
p

in
d

le
re

v
e

rs
e

R
e
v
o
lv

e
d

R
e
v
o
lv

e
d

—
26

p41~

I—
I

P
—

P

1~1

S
p

in
d

le
fo

rw
a

rd

F
ig
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3
C

o
n

n
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c
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A
t

Fig.
5—

5
O

il
puthp
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C
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A
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A
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VI.E
lE

C
T

R
IcA

L
P

A
R

T
•C

eneral
description

The
380\T,50H2

three
—

phase
A

.
C

.pow
er

supply
is

used
for

this
m

achine.The
220V

,

5O
H

z;380\I,60H
z;420V

,50H
z;220/440V,60Hz

three
phase

A
.C.

pow
er

supplies
can

also

be
used

according
to

the
special

order.The
control

cirnuits
,illum

ination
cim

uit
and

indication

lam
ps

are
supplied

by
control

transform
er,w

ith
11O

V
,24V

respectively.
The

electrical
equip-

m
erits

suited
for

different
types

ofpow
ersupply

and
frequency

are
listed

in
the

relative
list.The

follow
ing

m
otors

are
m

ounted
on

the
m

achine
for

driving
all

the
m

echanism
s.

M
l

M
ain

m
otor

j’4~
E

levating
m

otor
for

radial
m

m

M
3

H
ydraulic

pum
p

m
otor

M
4

C
oolant

pum
p

m
otor

Pow
er

supply
lead

—
in

distribution
is

m
ounted

in
the

low
er

forepart
of

the
colum

n;coolant

pum
p

m
otor

stands
on

m
achine

base:the
elevating

m
otor

is
installed

at.
top

of
the

colum
n,and

other
electric

appliances
are

all
equipped

in
the

rotary
part

of
the

m
achine.

A
s

no
using

of
collector

ring
on

the
top

of
colum

n,
the

arm
should

not
be

turned
in

the

sam
e

direction
all

the
tim

e
during

the
operation

so
as

to
pm

tect
the

m
ain

w
ire

fm
m

breaking.

2.D
escription

o
f
circu

it

1)The
preparing

worlc
before

starting
the

m
achine

Turn
on

the
m

aster
supply

sw
itch

Q
SI

,and
the

indicator
ofpow

er
supply

H
L
I

lights
up.

2)R
.otation

of
m

ain
m

otor

The
A

.C
.contactor

K
M

I
w

ill
close

and
self—

lock
after

pressing
the

starting
push

—
b

u
t

ton
S

B
3.the

m
ain

m
otor

is
w

orking
by

pressing
dow

n
the

stop
push

—
button

S
B

2,
the

A
.

C
.

contactor
K

M
I

releases,m
aking

the
m

ain
m

otor
stopped.

k
oM

er
to

protect
the

m
ain

m
otor

from
overload

operation
for

a
long

period,the
therm

al

relay
F

R
i

has
been

used
in

the
circuit;its

set
value

can
be

adjusted
according

to
the

rated
c
u
r

rent
of

the
m

ain
m

otor
M

l.

3)Lifting
and

low
ering

of
the

arm

A
fter

pressing
dow

n
the

lifting
(o

r
low

ering)push
—

button
S

M
(o

r
S

B
5)

,the
tim

e
relay

K
T1

closes,
causing

its
norm

ally
open

contact
close,

the
A

.
C

.contactor
K

M
4

closes
and

the

hydraulic
pum

p
m

otor
M

3
rotates

to
supply

the
pressure

oil
w

hich
flow

s
into

the
oil

cavity
for

releasing
of

the
m

m
through

distributing
valve

to
push

the
piston

and
rhonibic

bioclcs,
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enabling
the

ann
to

release
A

tthe
sam

e
tim

e,the
piston

rod
presses

on
the

lim
it

sw
itch

SQ
2

by

the
reed

to
release

the
A

C
contactor

KM
4

and
close

the
A

C
contactor

K
M

2(or
K

M
3)

,the

hydraulic
pum

p
m

otorIC
stops

lotating
and

elevating
m

otorM
2

w
illrotate

to
bring

the
arm

up

(or
dow

n)

W
hen

the
arm

isn’
t

released,m
aking

of
nonnally

open
contact

of
lim

it
switch

SQ
2

and

closing
the

A
C

contactorK
M

2(oi
K

M
3)

coald
notbe

accom
plished,so

thatthe
am

ican’t
be

lifted
(or

low
ered)

W
hen

the
aim

is
lifted

(of
low

ered)to
the

required
position,the

push
-
-

button
SB4(or

SB5)should
be

released,resulting
the

releasing
of

the
A

.C
,contactor

KM
2

(or

KM
3)and

ofthe
tim

e
relay

K
TI

,as
w

ellas
the

stopping
ofelevating

m
otor

M
2

and
ofann

ele

valing
(o

r
low

ering).Due
to

the
releasing

of
tim

e
relay

ICI’l
,its

norm
ally

close
delay

m
ake

contact
closes

afler
a

delay
of

I
—

1
5sec.The

A
,

C
,contactor

KM
S

w
ill

close,the
hydraulic

pum
p

m
otor

M
3

rotates
in

reverse
direction

to
supply

the
pressure

oil
w

hich
flow

s
into

the
oil

cavity
for

clam
ping

of
the

ann
through

the
distributing

valve,
pushing

the
piston

and
rhom

bic

block
in

reverse
hireetion

and
clam

ping
the

arm
.

A
t

this
tim

e,the
pisLon

red
depressed

down

the
lim

it
sw

itch
SQ

3
through

the
reed

to
release

the
A

,
C

,contactor
K

M
5,

thus
the

hydraulic

pum
p

m
otor

M
3stops

rotating.

The
conibination

sw
itches

SQ
Ia

and
SQ

lb
are

used
to

lim
it

the
traverse

of
the

arm
.W

hen

the
arm

is
lifted(or

low
ered)to

the
extrem

e
position,the

A
,

C
,contactor

K
M

2(or
K

M
3)releases

to
stop

the
rotating

of
the

elevating
m

otor,enabling
the

ann
to

stop
lifting

(o
r

low
ering)

The

autom
atic

clam
ping

of
the

ann
is

controlled
by

the
lim

it
sw

itch
SQ

3.
W

hen
som

ething
w

rong

w
ith

the
hydraulic

clam
ping

systen,the
autom

atic
clam

ping
ofthe

arm
couldn’t

be
carried

out,

or
since

the
lim

it
sw

itch
isn’

t
adjusted

so
w

ell,
the

norm
ally

closed
contact

of
SQ

3
can’

t
be

disconnected
after

the
aim

has
been

clam
ped,

as
a

result,the
hydraulic

pum
p

m
otorw

ould
be

under
overload

operation
for

a
long

tim
e

to
cause

the
dam

aging
ofit

In
order

to
protect

the
h

y

draulic
pum

p
m

otor
from

dam
aging

the
therm

al
relay

FR
2

is
used

in
the

circuit,its
setting

v
a
l

ue
should

be
adjusted

according
to

the
rated

current
of

the
m

otor
M

3.

4)N
ot

only
can

the
clam

ping
and

unclam
ping

ofthe
colum

n
and

spindle
head

be
accom

plished
sim

ultaneously,but
also

can
be

respectively

A
S

im
ultaneously

accom
plishm

ent

ks
the

changeover
sw

itch
S

A
l

is
turned

to
the

neutral
position

the
tim

e
relay

K
T2

and

K
T3

can
be

synchronously
engaged

by
pressing

the
release

push
—

button
SB6

(o
r

clam
p

push

—
button

S
B

7),
and

consequently
theiy

norm
ally

open
delay

m
ade

contact
is

m
ade

and
the

electrom
agnets

Y
A

1
and

Y
A

2
becom

e
closed

A
fter

a
delay

of
I

—
1

5seconds,
the

norm
ally

open
delay

m
ade

contact
oftim

e
ralay

1<13
w

ill
close,enabling

the
hydraulic

pum
p

m
otor

to
it-

tate
and

supply
the

pressured
oil

w
hich

w
ill

entei
into

the
releasing

(or
clanipm

g)cylinder
of

coluirn
and

spindle
head

through
the

disinhuton
valve

pushing
the

piston
and

ihom
bic

blocks

to
release

(0
1

clam
p)the

colum
n

and
spindle

head

B
R

espective
accom

plishm
ent

To
accom

plish
the

releasing
and

clam
ping

of
the

colum
n

and
spindle

head
respectively,
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the
changeover

sw
itch

SA
can

shifting
to

the
left

position
or

to
the

right
position,by

depressing

tie
release

push
—

button
SB6

(o
r

clam
p

push
button

S
B

7)
w

hich
allow

s
Y

A
1
(o

r
Y

A
2)

to

m
ake

indvidually,the
releasing(or

clam
ping)ol’

the
collum

n
and

spindle
head

can
be

carded

out
respectively

according
to

the
principle

of
sim

ultaneously
accom

plished
action.

5)S
tarting

and
stopping

of
coolant

S
tarting

or
stopping

of
the

coolant
pum

p
m

otor
M

4
can

he
realized

by
turning

the
pow

er
sw

itch
Q

S2,i.
e

.sw
itching

on
or

off
the

pow
er

supply.

3.C
heck

on
the

phase
sequence

o
f

pow
er

supply

A
fter

the
m

achine
has

been
instilled,connect

it
w

ith
the

m
ain

pow
er

supply
and

depress

the
unclam

p
push

—
button

SB6
,if

the
spindle

head
and

colum
n

are
released,it

m
eans

that
the

pow
er

supply
phase

sequence
is

correct.O
therw

ise
position

of
any

tw
o

leads
of

the
pow

er
su

p

ply
line

m
ust

be
exchanged

W
hen

correct
phase

sequence
is

ensured,
adjust

the
connection

lines
of

elevating
m

otor
M

2.

4.M
aintenance

ofelectric
equipm

ents

D
uring

electric
inspection,

P
IS

P
A

Y
A

TTE
N

TIO
N

to
the

pow
er

on
com

bined
sw

itch,

transform
er

contactol
and

w
ires

for
pow

er
leading

in.

The
electric

equipm
ents

m
ust

be
kept

clean,so
that

the
dust,dirt

and
im

pure
substance

m
ust

be
rem

oved
periodically

.The
cleaning

m
ay

be
done

by
blow

ing.The
coils

should
never

he

cleaned
w

ith
kerosene

or
gasoline.

The
m

otor
should

he
overhauled

and
cleaned

once
every

year
of

~ervice.E
xam

ine
the

bearings
and

change
the

lubrication
oil

at
least

once
a

year.
Use

calcium
base

grease
N

O
.2

or
N

O
.3

for
the

anti
—

friction
bearings’of

m
otor.

C
lean

off
the

dirt
on

all
contacts

carefully
.Tim

ely
replace

the
w

orn
contacts

by
new

ones.

O
il

on
contacts

is
not

allow
ed

B
urnt

or
oxidized

contacts
should

be
repaired

by
m

eans
of

a
fine

file.

Be
sure

not
use

a
voltage(frequence

is
rated)that

exceeds
the

rated
voltage

by
±

10%
.

5.The
ex

—
w

orks
voltage

ofthe
m

achine
can

be
changed

as
follow

s
w

hen
the

m
achine

is

w
ired

for
A

C
three

pha~e
bi

—
voltage

220/440V
or

220/380V
:

if
the

power
for

m
achine

is
AC

three
phase

bi
—

voltage
220/440V

or220/380V
.The

ex

—
works

voltage
is

m
arked

on
the

nondrying
glued

m
ark

plate
attached

to
the

arm
cabinet

door.If
users

desire
to

change
the

voltage,be
sure

to
reconnectthe

leads
ofthe

four
m

otors
and

transform
er

according
to

the
w

iring
diagram

s
m

arked
on

the
m

otors
and

transform
er.

Replace

the
theram

al
relays

and
breaker

circuit
according

to
the

capacities
given

in
the

packing
list

w
ith

the
spare

parts
supplied.
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V

1

f
pO

W
ER

LE
A

D
IN

C

2

PO
W

ER
SW

ITC
H

LO
AD

SW
ITC

H

S
U

G
G

E
S

T
4m

m
2

3

PR
O

TEC
T

SW
ITC

H
C

O
O

LAN
T

PUM
P

M
A

IN
M

O
TO

R

lift
Id

1o~ceng
m

otor
clam

ping
and

release
hydraulic

m
otor

lift
low

ering
release

2.5
m

m
2

6

clam
p

_____I
2.1

2.1

M
4

M
l

90W
3KW

M
2

1.5KW

C
IR

C
U

IT
C

IA
G

R
A

N

M
3

0.75KW

—
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PE

5

SA0°
60°

M
O

D
LB

Z
3

0
4

0
X

~
/1

~
2

Z
3050X

i~
/1

~
2

M
lCAPACI~

3K
W

4K
W

~
SCOPE

OF
CURRENT(A)

SBTFDcG(A)
SCOPE

OFCURHBNI(A)
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(A)

Q
FI

10—
15

10—
15

10
15—

2
10—

15
20

FKI
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1
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Il
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FK2
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2.8
2

2.5—
4

1.6—
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2.8
2

C
IR

C
U

IT
D

IA
G

R
A

N

C
ontrol

transform
er

7
I

3

P
R

O
TB

C
T

lighting
and

indicator

lighting
pow

er
em

ergen~
[

indicator
si

4
m

ain
notor

control

start

6
7

8

distribution
valve

1.3
2.4

1.3J.3

K
T1

K
M

2
K

M
3

K
M

4

2.6
1.4

2.5
1.5

2.4
1.5

2.6
2.6

1.4
1.5

1.5
1.4

1.5
1.5

K
M

5

1.6
2.5

1.6
1.6

K
T2

K
Th

2.5
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2.5
2.6

2.7

—
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V
Ill

Lubrication

•
A

utom
atic

Lubrication

(
1

)
The

friction
disc

shaft
and

the
brake

shaft:
Lubrication

by.

cont.m
l

valve
low

pressure
oil

circuit
and

the
oil

flow
ing

out
from

stated
pressure

valve
om

the
oil

pum
p.,

(
2

)
G

ears
and

bearings
on

the
upper

part
of

spindle
head:

Splash

lubrication.

(
3

)
W

om
is

and
w

orm
w

heels
on

feed
m

echanism
:

The
w

orm
s

and
w

orm

w
heels

are
lubricated

by
the

oil
sent

to
all

parts
through

rotation

of
the

w
orm

w
heele.

(
4

)
Lifting

m
echanism

speed
change

device:
Splash

Lubrication.

(
5

)
C

olum
n

guidew
ay:

oil
is

supplied
by

a
special

autom
atic

lubrication
pum

p.

2
.

M
anual

Lubrication

A
m

i
guide

w
ay,

lead
screw

,
spindle

bearing,
m

iero
—

adjustm
ent

w
orm

are
lubricated

according
to

the
requirem

ents
qn

fig.8
—

1,

using
an,

oil
can

or
an

oil
gun.

3
.

F
iffing

and
D

raining
of

the
oil

Tank

This
should

be
canied

out
according.

,to
the

requirem
ent

m
di

—

cat~d
on

the
fig.8

—
1.

The
opem

to~
should

check
the

oil
level

on
the

oil
leveler

frequently.
The

m
axim

um
height

of
oil

level

should
nO

t
exceed

the
center

of
the

oil
leveler.

—
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Lubrication
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ineral
o

il
viscosity

32

G
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R
em

ark

R
efined

m
ineral

oil
V

iscosity
32
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C
hang

oil
once

per
3

m
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U
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threaded

plug
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fill

o
il

(about
l000m
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O
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gear

head
for

fillin
g

oil(about
l6

0
0

m
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R
efined

m
ineral

oil
viscosity

32
R

efined
m

ineral
o

il

F
ill

oil
once

per
S

pindle
spline

G
ear

head
tipper

o
il

pool

F
ine

adjustm
ent

w
orm

S
pindle

uper
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low
er
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w
eek

C
hang

oil
once

per
viscosity

32

R
efined

m
ineral

oil
viscosity

32

6

D
o

not
overfill

3
m

onths

F
ill

oil
once

per
m

onth

7

A
nim

al
&

plant
oil

calcium
soap

12
—

17%
m

ineral
oil

83
—

87%

D
o

not
overfill

F
ill

oil
once

per
m

onth

R
ock

arm
guide

8

O
pen

label
on

gear
head

for
fillin

g
o

il

R
efined

m
ineral

o
il

viscosity
68

C
lanping

oil
pum

p
oil

pool

A
lw

ays
keep

oily

R
efined

m
ineral

o
il

viscosity
32

9
aria

rising
—

—
fa

llin
g

guide

C
hang

o
il

once
per

3
m

onths

10

R
efined

m
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o
il

—

viscosity
68

screw
C

olum
n

lube
oil

pum
p

oil
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O
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the
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of
door

of
electric

appliance
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for
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g
o
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w
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IX
.

T
ra

n
s
p

o
rta

tio
n

and
In

s
ta

lla
tio

n
o

f
M

a
ch

in
e

1.
T

ra
n
s
p
o
rta

tio
n

(F
ig

.9
—

1
)

E
x
c
e
s
s
iv

e
tiltin

g
,

e
s
p

e
c
ia

lly
tu

rin
g

th
e

ca
se

u
p

s
id

e
dow

n
a
re

n
o

t

a
llo

w
e
d

d
u
rin

g
tra

n
s
it.

A
fte

r
u

n
p

a
ckin

g
th

e
c
a
s
e
,

s
h
ift

th
e

ta
b

le

a
lo

n
g

th
e

lo
n
g
itu

d
in

a
l

p
la

n
e

o
f

th
e

m
a
ch

in
e

to
a
d
ju

s
t

th
e

c
e
n
te

r

o
f

g
ra

v
ity

and
th

e
n

se
cu

re
it

fo
r

h
a

n
d

lin
g

.
S

o
ft

m
a
te

ria
ls

s
h

o
u

ld

be
p

a
d

d
e

d
a

t
p
la

c
e
s

w
h
e
re

th
e

ro
p
e
s

and
th

e
s
u

rfa
c
e

s
o
f

th
e

m
a
c
h

in
e

com
e

in
to

c
o
n
ta

c
t

to
p
re

v
e
n
t

dam
age

to
th

e
m

a
ch

in
e

.

2
.

In
s
ta

lla
tio

n
(F

ig
.

9—
2)

B
e

fo
re

th
e

m
a
ch

in
e

is
se

cu
re

d
to

th
e

fo
u

n
d

a
tio

n
,

n
e

v
e

r
u
n
cla

m
p

th
e

co
lu

m
n
,

o
th

e
rw

is
e

th
e

m
a

ch
in

e
m

ig
h
t

tip
o

v
e

r.
W

hen
in

s
ta

llin
g

th
e

m
a

ch
in

e
,

fix
th

e
fo

u
n

d
a

tio
n

b
o
lts

on
th

e
b

a
se

p
la

te
fir

s
t

a
n

d
th

e
n

s
e
t

th
~

m
a

ch
in

e
on

th
e

fo
u
n
d
a
tio

n
.

A
fte

r
th

is
,

p
la

c
e

s
te

e
l

pads

u
n
d
e
r

th
e

b
a

se
p

la
te

.
T

he
le

v
e
llin

g
o

f
th

e
m

a
ch

in
e

Is
m

a
in

ly
c
a
r

rie
d

o
u

t
by

a
d
ju

s
tin

g
th

re
e

p
a
irs

o
f

s
te

e
l

pads
1

,2
a

n
d

3
.

E
ach

o
f

th
e

re
a
d
in

g
s

ta
k
e
n

by
th

e
s
p
irit

le
v
e

l
in

tra
n
s
v
e
rs

e
and

lo
n

g
itu

d

in
a

l
p

la
n

e
s

o
f

th
e

m
a

ch
in

e
s
h

o
u

ld
n

o
t

e
xce

e
d

0.04/1000m
m

.
T

h
e

re
a

fte
r

a
d
ju

s
t

e
a
ch

o
f

th
e

re
m

a
in

in
g

a
c
c
u

ra
c
ie

s
,

and
e
a
ch

o
f

th
e

re
a
d
in

g
s

ta
k
e
n

s
h

o
u

ld
n

o
t

e
xce

e
d

th
e

a
c
tu

a
l

e
rro

rs
re

c
o
rd

e
d

in
t~

e
T

e
s
t

C
e
r

tific
a
te

.
T

he
h
o
le

s
fo

r
th

e
fo

u
n
d
a
tio

n
b

o
lts

a
re

fille
d

w
ith

c
o
n
c

re
te

m
o
rta

r
a

fte
r

th
e

m
a
ch

in
e

has
b

e
e

n
c
a

re
fu

lly
le

v
e

lle
d

,
g
ro

u
t

a
ls

o
th

e
fo

u
n
d
a
tio

n
ro

u
n
d

th
e

base
p
la

te
and

th
e

p
a

d
s

w
ith

c
o
n
c
re

te

m
o

rta
r

so
as

to
s
e
t

them
s
e

c
u

re
ly

.
W

hen
th

e
c
o
n
c
re

te
g
e
ts

q
u
ite

r

d
ry

,
th

e
fo

u
n
d
a
tio

n
b
o
lts

s
h
o
u
ld

be
tig

h
te

n
e

d
,

th
e
n

fin
a
lly

ch
e

ck

by
s
p

irit
le

v
e

l
to

a
v
o

id
th

e
d
e
fo

rm
a
tio

n
s

o
f

th
e

m
a

ch
in

e
.

O
n

ly
a
fte

r

th
e

p
re

p
a
ra

tio
n
s

fo
r

tr
ia

l
ru

n
o

f
th

e
m

a
ch

in
e

h
a
ve

b
e

e
n

d
o
n
e
,

th
e

m
a
ch

in
e

ca
n

th
e

n
be

p
u

t
4
n
to

o
p
e
ra

tio
n

.
B

e
fo

re
o

p
e
ra

tio
n
,

th
e

s
p
in

d
le

p
ro

te
c
tiv

e
c
o

v
e

r
s
h

o
u

ld
be

tig
h

te
n

e
d

by
scre

w
s

a
t

th
e

to
p

o
f

th
e

fla
n

g
e

c
o

v
e

r.

B
e

fo
re

tria
l—

ru
n

n
in

g
o

f
th

e
m

a
ch

in
e
,

tw
o

a
n

tilo
o

p
in

g
p

la
te

s
2

fo
r

th
e

rh
o

m
b

ic
b

lo
c
k
s

in
F

ig
.4

0
8

m
u
st

be
re

m
o

ve
d

,
th

e
re

a
fte

r
tig

h
te

n
,u

p

th
e

tw
o

scre
w

s
(M

6
x1

6
;

J2
1

—
6

).

R
ange

o
f

th
e

arm
ro

ta
tio

n
In

tra
n

s
v
e

rs
e

p
la

n
e

:
2

1
4

0
n

u
,

w
h

ic
h

ke
e

p

M
m

.
d
is

ta
n
c
e

800
m

m
fro

m
m

o
tio

n
lim

it
o

f
its

a
d

ja
c
e

n
t

e
q
u
ip

m
e
n
t.
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3
.

P
re

p
a
ra

tio
n
s

fo
r

T
ria

l
R

u
n
n
in

g

A
fte

r
th

e
m

a
ch

in
e

has
been

in
s
ta

lle
d
,

co
n
n
e

ct
it

to
th

e

e
le

c
tric

m
a

in
s,

th
e

n
d
e
p
re

ss
th

e
unlam

p
p
u
sh

—
b
u
tto

n
as

w
e

ll
as

s
w

iv
e

l
th

e
co

lu
m

n
to

m
ake

su
re

w
h

e
th

e
r

th
e

w
ire

s

a
re

co
n
n
e
cte

d
c
o
rre

c
tly

so
as

to
g

e
t

re
a

d
y

fo
r

th
e

p
ro

p
e
r

e
le

v
a

tio
n

o
f

th
e

a
rm

.
T

he
ru

s
t

p
re

v
e

n
tiv

e
s

w
h
ich

a
re

co
a

te

on
th

e
e
x
te

rn
a
l

m
a
ch

in
e
d

s
u
rfa

c
e
s

o
f

th
e

m
a

ch
in

e
s
h
o
u
ld

be
c
le

a
n

e
d

by
m

eans
o

f
ke

ro
se

n
e

so
a
ke

d
c
le

a
n

c
o
tto

n
y
a
rn

.

W
hen

c
le

a
n

in
g

th
e

g
u

id
in

g
s
u

rfa
c
e

o
f

th
e

co
lu

m
n
,

th
e

k
e
ro

s
e
t

m
u
st

be
p
re

v
e
n
te

d
fro

m
flo

w
in

g
in

to
th

e
s
u
rfa

c
e

o
f

th
e

arm
s
le

e
v
e
.

A
fte

r
th

e
c
le

a
n

in
g

d
ro

p
som

e
m

a
ch

in
e

o
il

N
o.

30
in

to
th

e
co

lu
m

n
g

u
id

e
s
u

rfa
c
e

,
th

e
n

lo
w

e
r

th
e

arm
by

50m
m

and
a
fte

r
th

e
e

xp
o

se
d

p
a

rt
o
f

th
e

co
lu

m
n

g
u
id

e
s
u

rfa
c
e

has
b

e
e

n
c
le

a
n
e
d

and
lu

b
ric

a
te

d
,

e
le

v
a

te
th

e
arm

fo
r

a
b

o
u

t

100m
m

,
a
fte

rw
a
rd

s
c
le

a
n

a
g
a
in

and
fu

lly
lu

b
ric

a
te

th
e

e
xp

o
se

d

p
a
rts

o
f

th
e

co
lu

m
n
,

th
e

arm
ca

n
now

be
a
llo

w
e
d

to
a

sce
n

d

o
r

d
e
sce

n
d

fo
r

a
la

rg
e

d
is

ta
n

c
e

.
M

e
h

to
d

o
f

o
p

e
ra

tio
n

as

d
e

s
c
rib

e
d

a
b

o
ve

has
to

be
fo

llo
w

e
d

o
r

it
w

ill
ca

u
se

th
e

d
a
n
g
e
r

o
f

s
c
o

rin
g

th
e

g
u
id

in
g

s
u

rfa
c
e

o
f

th
e

co
lu

m
n

.

R
em

ove
scre

w
and

jo
in

t
a

t
p
la

c
e

1
a
c
c
o
rd

in
g

to
fig

.
4—

5,

th
e

n
co

n
n

e
ct

o
il

p
ip

e
fo

r
c
la

m
p
in

g
s
p
in

d
le

head
on

th
e

a
rm

,
f
ill

th
e

o
il

a
c
c
o
rd

in
g

to
fig

.8
—

l,
ch

e
ck

th
e

lu
b

ric
a
tio

n

c
o

n
d

itio
n

.
T

he
m

a
ch

in
e

ca
n

be
s
ta

rte
d

to
ru

n
o
n
ly

w
hen

it
is

a
ssu

re
d

th
a

t
e
v
e
ry

th
in

g
is

n
o

rm
a

l.T
h
e

m
o
vin

g
p
a
rts

o
f

th
a

m
a
ch

in
e

have
to

be
ch

e
cke

d
a

t
th

e
sam

e
tim

e
to

m
ake

-
su

re
th

e
y

a
re

o
p

e
ra

tin
g

n
o

rm
a

lly
.

If
th

a
t

is
so

,
ru

n
th

e

m
a
ch

in
e

id
le

fo
r

30
m

in
u
te

s
,

and
w

hen
it

is
fo

u
n

d
s
a
tis

fa
c
to

r—

y
,

th
e

m
a

ch
in

e
can

th
e

n
d
e
liv

e
re

d
fo

r
re

g
u
la

r
o
p
e
ra

tio
n
.

N
o
te

:
W

ith
re

g
a
rd

to
v
e

n
tila

tio
n

and
a

n
tic

o
rro

s
io

n
,

s
e
a
l

rin
g

u
n

d
e

r
arm

q
u
ill

and
c
o
v
e
r

o
f

arm
a

re
a

b
n

o
rm

a
lly

a
tta

c
h

e
d

to
th

e
m

achane
T

h
e

y
o

u
g

h
t

to
be

e
x
a
c
tly

fa
tte

d
up

w
hen

in
s
ta

ll

in
g
.

—
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F
ig

.
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1
H

a
n
d
lin

g
D

ia
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ra
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o
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th
e

M
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ch
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Fig.
9—

2
Foundation

P
lan

CCC
)

CCD

‘SCCd)

‘1)
2
4

•1CCt24

—
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X.Operation
ofthe

machine
For

operation
ofthe

m
achine,please

refer
to

fig.
10

—
4

and
the

list
offunction

ofcontrolhandles,

handlewheels
and

push
—

button.

Starting
the

spindle

Press
push

—
button

9,
and

when
the

indication
lam

p

lights
up,rotation

handle
13

forw
ard

—
turn

or

reverse
—

turn
position

as
shown

in
fig.10—

1,then

spindle
w

ill
turn

clockw
ise

or
counterslockw

ise.

2.N
eutralposition

ofthe
spindle

Lift
handle

13
as

shown
in

tig.10—
1,then

the
opindle

can
be

easily
rotatde

by
hand.If

the
spindle

were
to

be
restarted,depress

handle
13

before
starting.

3.Change
ofspindle

speeds
and

feeds

Rotate
the

pre
—

selection
knob

3
or

knob
4

to
the

speed
and

feed
desirde,then

just
prdss

handle

13
down

to
the

speed
change

position
according

to
fig.10

—
1

pre
—

selection
is

also
possible

in
the

course
ofspindle

operation.There
are

three
steps

ofhigh
rotationalspeeds

and
three

coarse

feeds
provided

for
the

spindle.
Since

they
are

inter
—

locicing,sim
ultaneous

selection
of

m
ore

than
one

step
is

im
possible.

4.Feeds
pf

spindle

Autom
atic

feed:
press

down
handle

15
and

13,then
pull

outhandle
5,thus

the
autom

atic

feed
is

on.

M
anualfeed:push

in
handle

6
and

give
it

a
turn.This

w
ill

m
ake

the
spindle

feed
upw

ard

or
dow

nw
ard.

M
icro

—
feed:raise

handle
15,pull

out
handle

6,then
turn

handlew
heel

17,
and

m
icro

—

feed
is

obtainable.

Pre
—

determ
ined

depth
cutting:pullout

handle
7,

rotate
turn

—
handle

8
to

the
position

indicated
on

fig.
10

—
2,turn

the
graduated

dial
to

the
value

ofdepth
d
e

sired,approxim
ately

alinged
w

ith
the

“0
”

line
of

the
counterscale

on
the

spindle
head,

turn
handle

8
to

the
position

indicated
on

fig.
10

—
3

m
icro

—
adjust

it
until

it
is

aligned

w
ith

the
“O

”line.
Tighten

handle
8

w
ith

the
lock

knob

—
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H
andle

8
w

ith
the

lock
knob

on
the

other
end,pish

in
handle

7
to

engage
the

feed,W
hen

the

cutting
depth

reaches
the

predeternined
depth

valve,handle
15

m
isc

autom
atically,and

the

predetenriined
depth

cutting
procedure

is
accom

plished.

Tapping:Tapping
is

carried
out

in
the

sam
e

m
anner

as
m

anualfeeding.

5.C
lam

ping
and

releasing
ofthe

spindle
head

and
the

colum
n:

clam
ping

or
releasing

ofthe
spindle

head
and

the
colum

n
is

carried
out

either
sim

utaneously

or
inclividuslly.W

hen
the

change
—

over
sw

itch
21

is
seton

the
interm

ediate
position,sim

ul

taneous
clam

ping
or

releasing
of

the
spindle

head
and

the
colum

n
is

obtained.But
the

spin

dle
head

can
be

clam
ped

and
released

independently
by

colckw
ise

—
Pim

ing
the

sw
itch

21

through
an

angle
30°and

the
colum

n
can

be
also

clam
ped

and
released

independently
by

counterclockw
ise

turning
the

sw
itch

21
thsough

an
angle

30°.A
lter

the
position

ofthe
change

—
over

sw
itch

is
dete~ned,the

clam
ping(or

releasing)
would

be
accom

plished
only

by
de

pressing
down

the
push

—
button

l8
(o

r
19).

6.lifting
and

low
ering

ofthe
ann:

Push
—

butter
11

cnd
12

are
used

for
the

lifting
and

low
ering

ofthe
arm

.

—
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Fig
10—

4
D

igram
of

C
otm

]s

Location
N

am
e

ofcontrols
location

Nam
e

ofcontrols

1
Sw

itch
for

coolant
pum

p
m

otor
-

13
M

aster
starting

Push
—

button

2
M

ain
sw

itch
14

M
aster

stopping
push

—
button

—

3
Spindle

speeds
pro

—
selection

knob
Lever

for
spindle

speed
or

feed
~

change,forw
ard,reverse,breaking,

~
Spindle

feed
rate

pre
—

selection
and

for
setting

the
sindle

in
a

knob
neutral

position
H

andw
heelfor

spindle
head

16
A

djusting
rod

for
balacing

the
spindle

5
traverse

6
W

inged
levers

for
spindle

17
Sw

itch
for

illum
inating

lam
p

traverse

~
Lever

for
pro

—
detem

iinded
depth

18
Lever

for
engaging

or
disengaing

cutting
pow

er
feed

8
Push

—
.button

tor
starting

the
m

ain
19

H
andw

heel
for

fine
hand

feed
drive_m

otor

~
push

—
button

for
stopping

die
m

ain
20

Push
—

button
for

clanping
the

~
drive

m
otor

spindle
head

and
colum

n
Push

—
button

for
releasing

the
10

Push
—

button
for

ann
secent

21
spindle

head
and

colum
n

11
Push

—
button

for
arm

descent
22

Cook
for

coolant
supply

12
Change

over
sw

itch
23

M
icro

adjusting
knob

for
feed

depth
dial

List
of

the
use

ofcontrol
levers,handw

heel
&

push
—

button

—
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XI.
A

d
ju

stm
e

n
t

and
M

a
in

te
n
a
n
ce

1
.A

d
ju

s
tin

e
n
t

o
f

th
e

m
a
ch

in
e

(1
)

A
d
ju

s
tm

e
n
t

o
f

s
p

in
d

le
head

cla
m

p
in

g
fo

rc
e

(fig
.4

—
5
)

To
a

d
ju

s
t

th
e

cla
m

p
in

g
fo

rc
e
,

lo
o

se
n

scre
w

2
and

s
h
ift

p
a

rt.T
h

e
cla

m
p
in

g

fo
rc

e
is

a
d
ju

s
te

d
so

th
a

t
w

hen
a

p
e
rip

h
ç
ra

l
fo

rc
e

o
f

392N
is

a
p
p

lie
d

to
th

e

rim
o
f

th
e

s
p

in
d

le
head

s
h

iftin
g

h
a
n
d
w

h
e
e
l,

th
e

s
p
in

d
le

head
w

ill
n

o
t

w
a

d

d
le

.
A

d
ju

s
t

th
e

c
le

a
ra

n
c
e

b
e

tw
e

e
n

th
e

c
o

n
ta

c
t

fa
ce

s
o
f

th
e

arm
and

th
e

sp
in

d
l.e

g
u
id

e
w

ay
w

ith
scre

w
s

5
and

6
.

W
hen

te
s
te

d
w

ith
a

0
.0

4
mm

p
lu

g
g
a
g
e
,

in
s
e
r

tio
n

o
f

th
e

gage
o

ve
r

20
mm

sh
o

u
ld

n
o

t
be

p
o

s
s
ib

le
,

and
so

th
a

t
th

e
s
p
in

d
le

head
c
o

u
ld

be
s
h

ifte
d

w
hen

a
p

e
rip

h
e

ra
l

fo
rc

e
o
f

n
o

t
o
ve

r
5814

is
a

p
p

lie
d

to

th
e

s
p

in
d

le
head

s
h
iftin

g
h
a
n
d
w

h
e
e
l.

L
o
ck

th
e

a
d

ju
s
tm

e
n

t
scre

w
w

hen
th

e
a

d

ju
s
tm

e
n

t
is

c
o
m

p
le

te
d
.

(2
)

A
d

ju
s
tm

e
n

t
o
f

th
e

co
lu

m
n

cla
m

p
in

g
fo

re
e

(fig
.

4—
7)

S
crew

5
is

u
se

d
fo

r
a

d
ju

s
tm

e
n

t
o
f

th
e

c
le

a
ra

n
c
e

o
f

in
n

e
r

and
o
u
te

r
co

lu
m

n

ta
p
e
r

fa
c
e
s
.

W
hen

a
d

ju
s
tin

g
,

in
n

e
r

and
o
u
te

r
co

lu
m

n
ta

p
e
rfa

c
e
s
.

W
hen

a
d

ju
s
t

in
g
,

th
e

fo
rc

e
on

th
e

s
ix

scre
w

s
sh

o
u

ld
be

u
n

ifo
rm

.
T

he
co

lu
m

n
cla

m
p

in
g

fo
rc

e

is
a

d
ju

s
te

d
w

ith
th

e
scre

w
cap

7.
It

sh
o

u
ld

be
a

d
ju

s
te

d
to

su
ch

a
d
e
g
re

e
th

a
t

w
hen

a
1568N

h
o

riz
o

n
ta

l
fo

rc
e

is
a
p
p
lie

d
to

th
e

end
o
f

th
e

arm
,

th
e

co
lu

m
n

w
ill

n
o

t
ro

ta
te

,
and

ro
ta

te
s

w
hen

a
h

o
riz

o
n

ta
l

fo
rc

e
n

o
t

m
ore

th
a
n

29N
is

a
p
p
lie

d
a

fte
r

it
is

re
le

a
s
e
d
.

T
ig

h
te

n
scre

w
6

and
lo

c
k

scre
w

cap
7.

(3
)

A
d
ju

s
tin

g
o
f

arm
c
la

m
p
in

g
fo

rc
e

(fig
.

4—
8)

W
hen

a
d

ju
s
tin

g
,

th
e

m
a

in
pow

er
s
u

p
p

ly
m

ay
be

c
u

t
o
ff

d
u
rin

g
th

e
scre

w
1

p
ro

p
e

rly
,

so
th

a
t

a
0

.0
4

mm
p
lu

g
gage

c
o

u
ld

n
o

t
be

in
s
e
rte

d
w

h
ile

th
e

arm
is

in

its
cla

m
p

e
d

s
ta

te
.

(4
)

A
d

ju
s
t

th
e

s
p

in
d

le
b

a
la

n
c
in

g
fo

rc
e

(fig
.

4—
6)

To
a

d
ju

s
t

th
e

s
p

in
d

le
b

a
la

n
c
in

g
,

tu
rn

scre
w

2
c
lo

c
k
w

is
e

to
re

d
u
ce

th
e

b
a
la

n

c
in

g
fo

rc
e
,

and
c
o
u
n
te

r
c
lo

c
k
w

is
e

to
in

c
re

a
s
e

it.

(5
)A

d
ju

s
tm

e
n
t

o
f

fe
e
d

re
s
is

ta
n
c
e

(fig
.4

—
3

)

F
eed

re
s
is

ta
n

c
e

can
be

a
d
ju

s
te

d
by

tu
rn

in
g

scre
w

2
to

lo
o
s
e
n

th
e

s
p
rin

g
.T

h
e

s
p
rin

g
fo

rc
e

re
q
u
ire

d
as

fo
llo

w
s
:

F
e

e
d

in
g

C
lu

tc
h

F
e
e
d
in

g
C

lu
tc

h
M

o
d
e
l

re
s
is

ta
n

c
e

(N
)

s
ta

tu
s

M
odel

re
s
is

ta
n
c
e
(N

)
s
ta

tu
s

Z
3

0
4

0
x1

6
I

I
Z

3
0

4
0

x1
6

~
l9

2
0
0

E
ngaged

Z
3

0
5

0
x
1

6
1

_
.~

21600
e

n
g

a
g

e
d

~
Z

3050x161
I

(l)(I1
)

>
23200

d
ise

n
g
a
g
e
d
~

I
>

2
6

1
0

0
d

ise
n

g
a

g
e

d

(6
)

A
d

ju
s
tm

e
n

t
o
f

p
re

s
s
u

re
o
f

h
y
d
ra

u
lic

syste
r~

on
c
la

m
p

in
g

m
e

d
h

a
n

ism
(fig

.5
—

5
)

The
h
y
d
ra

u
lic

c
la

m
p

in
g

d
e
v
ic

e
o
f

th
e

c
la

m
p

in
g

m
e

ch
a
n

ism
is

m
o

u
n

te
d

in
th

e

e
le

c
tric

c
a
b
in

e
t,

and
u
n
d
e
r

th
e

e
le

c
tric

c
a

b
in

e
t.T

h
e

p
re

s
s
u
re

o
f

th
e

h
y

d
ra

u
lic

syste
m

is
2
4
5
x1

0
4

—
2
9
4
x1

0
4
p
a
.

—
4
7
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It
s
h

o
u

ld
he

p
o

in
te

d
o

u
t

th
a
i

th
e

tY
p
ic

a
lc

o
n
s
tru

c
tio

n
a
t

rh
o

m
b

ic

b
lo

c
k

is
a
d
o
p
te

d
fo

r
th

e
c
la

m
p

in
g

o
f

th
e

s
p
in

d
le

h
e
a
d
,

c
o
lu

m
n

a
n

d
a
rm

.

S
u

ch
c
irc

u
m

s
ta

n
c
e

s
m

ay
o

c
c
u

r
in

th
e

c
o

u
rs

e
o

f
s
e
rv

ic
in

g
o

r
o

p
e

ra
tio

~
u

C
la

m
p
in

g
is

p
o
s
s
ib

le
W

hen
th

e
c
la

m
p

in
g

p
u
s
h
—

b
u
tto

n
is

b
e

in
g

p
re

s
s
e

d
,

b
u

t

a
s

so
o
n

a
s

th
e

h
a

n
d

is
re

m
o
ve

d
fro

m
th

e
b
u
tto

n
,

th
e

c
la

m
p

in
g

is
re

le
a

s
e

d
.

T
h

e
c
a
u
s
e

fo
r

th
is

d
e
fe

c
t

c
o

u
ld

be
th

e
in

c
o
rre

c
t

d
ire

c
tio

n
o
f

th
e

rh
o

m
b

ic

b
lo

c
k

a
n

d
p

re
s
s
u

re
b

lo
c
k

a
n

g
le

s
o

r
b
e
c
a
u
s
e

o
f

th
e

c
la

m
p

in
g

fo
rc

e
b

e
in

g
to

o

la
rg

e
,

o
r

L
h

e
p

re
s
s
u

re
o

f
th

e
h
y
d
ra

u
lic

s
y
s
te

m
in

th
e

c
la

m
p

in
g

m
e
c
h
a
n
is

m

b
e

in
g

in
s
u

ffic
ie

n
t,

w
h
ic

h
c
a
u
s
e
s

th
e

d
is

ta
n

c
e

H
to

be
in

a
d

e
q

u
a

te
(f’ig

.l—
l),

a
n

d
~

he
rh

o
m

b
ic

b
lo

c
k

to
be

u
n

a
b

le
to

s
ta

n
d

u
p

rig
h
t.

-

2
.

M
a

in
te

n
a

n
c
e

o
f

th
e

m
a
c
h
in

e

(I)
W

hen
th

e
m

a
c
h
in

e
is

p
u

t
in

to
o
p
e
ra

tio
n
,

it
s
h

o
u

ld
be

lu
b
ric

a
te

d
a
c
c
o
rd

in
g

to
th

e
s
p

e
c
ific

a
tio

n
s

g
iv

e
n

in
th

e
in

s
tru

c
tio

n
m

am
ual

.
W

ash
th

e
filte

r

g
a
u
z
e

p
e

rio
d

ic
a

lly
so

a
s

to
ke

e
p

th
e

o
il

c
le

a
n

.
-

(2
)

W
ip

e
th

e
a

rm
a

n
d

th
e

c
o
lu

m
n

g
u

id
e

w
a

ys
w

ith
a

p
ie

c
e

o
f

fin
e

g
a
u
z
e
,

a
n

d

lu
b

ric
a

te
fre

q
u
e
n
tly

in
o

rd
e

r
to

a
v
o

id
a

b
ra

s
io

n
.

(3
)

C
a
re

s
h

o
u

ld
be

ta
k
e

n
w

h
e

n
re

m
o

v
in

g
c
o

u
n

te
r—

b
a
la

n
c
e

s
p
rin

g
o

f
s
p
in

d
le

.
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