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TOY O MINT LATHE ML-210, 15 8 master-pizce of
design and manulactured under strict quality control
using highlv sophisticated, modern production
techaiques.

Towvo are warld repowned as one of leading manu-
facturers of professional cameras. The same manu-
facturing resources, care and attention are emploved
in manufacturing the range of Toyo Mini Eathes and
ACCBSEOTICS.

ML-210 i an extremely compact  fighiweight
versatile. machine., Tovo lnsist oo using traditional
materials, seasoned cast iron, high quality hardened
sieel and aluminum, all of which ensure viliration
iTee, quiet; smooth op2ration.
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MECHANISM AND OPERATION.

. Start.and stop the main spindle

1. Electric power must be in voltage indicated
in rating plate on the side of the: pulley
giard (Photo 1)

2. Start ‘and stop the main spindle according to
proceduces shown in Photo 2.,
For normal turning operations the spindle
should rotate in: & clockwisé diréction (for-
ward): To change from forward to reverse
the machine must be switched off and the
spindle must be stationary:

Main spindle speed.
Speed change

i E%ﬁﬁ at MI-210 is provided with a range of &
BRI TR LT AR e hin, [ME= 30 gpindle speeds (Fig. 3). To change speed,
B - B Al 0 P el = - o o 11 e | 98 o apen the pulley guard and reposition the
FofgdmiTERTEES, -l —A—Da g SPINDLE SEEEDS beli to the appropriate pulley groove, Refer

to Photo 4. MACHINE MUST BE SWITCH-
ED OFF WHEN CHANGING THE BELTS.
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Selection of the main spindle
spead

Main spindle speed is determined
agecording to the workpiece
raterial, diameter, type of cut-
ting: toel and motor power.
Aluminum or brass of small
digmeter requires-a high speed.
Larper diameter steel requires a
lower speed. If the motor should
stall during operation, switch off
the maching immediately. Re-
commenes  cutting using less
depth of cut.

| 310 R

Workpiece and main spindle rpm
Main spindle rpm is determined by the surface speed of the

waorkpiece to be machined, Surfiace speed is indicated in
meter/min. r
1000%

D
7: Circular constant 3.14 Vi Surface speed (meter/min.)
O Diameterof workpiece (mm) N: Main spindle rpm

Main spindie rpm N =




iz, T SeodE TAELINeE L, DHEELS0m/ mine For example:
1l Fmag NidioE St 4,

ETEE,
o A0 00 o SONN.

- 3.1-1-‘_30 = 575 SRR PN

For aluminum alloy material with diameter of 20 mm (cutiing
speed 50 m/min.), Main spindle mpm is ca.lcukata;l as follows.

EeOEE Lo RAAEEC LT, HHOREMEEHLTF

Sl 3 05 iclEEEET LEd,

N=

1000 X 50 50000

3.14X 20 62.8

=796 {rpm)

Reference figuresare chown in Table 5,

.If'E%mﬁ'!-Ei:J_‘.EEEHEﬁ Main spindle rpm to the dismeter of materials(50/60 HZ)
7 " o) W B i i % & @ £ #
) Cutting Workpiece diameter (D), mm
Matarial spead
m/min{V) 5 10 20 0
Ee, Al 50 2500 3100 = 171072100 780/ 850 540/ 650
AL, alioy rpm i rpm 850 rpm fodlrpm
E Erasa!pr 'ﬂapﬁ ; 50 2500/ 3100rpm | 17107/ 2100rpm | 780/950rpm | 5407 650rpm
L Loe 20 910/1100rpm | 540/ 850rpm | 280/340rpm | 280/340rpm |
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Handwheel (a) feeds carriage. Handwheel (b)
feeds tool post. Screw (c) is for adjusting jib
strip on cross-feed to compensate for wear.
Screw (d)-secures tool post. Screw (e} secures
carriage to lathe (Photo 6);

Tailstock

Tailstock is fitted to the right hand side of the
lathe (viewed from the front). To slide the tail-
stock along the lathe bedways, first loosen
baolt (). Tailstock spindle feed is operated by
handwheel (g). To lock tailstock spindle, tighten
screw (h). Tailstock spindle dead center, live
center and drill ¢huck can be fitted to the tail-
stock. Before fitting these accessories it s
essential that both the arbor of the dccessary
and the taper in the tailstock are absolutely
clean and free from grease. Feed the tailstock
spindle forward by rotating the tailstock
handwheel. To remove accessories from tail-
stock spindle, retract the spindle to its fullest
extent which will automatically release the
accessory (Photo 7),

Handwheel calibration

Feed handwheels are of ¢co-axial ring construc-
tion allowing for the calibrated cone to be set
at zero position. For example, following
complétion of rough cut, check diameter of
workpiece, caleulate depth of cut required and
set the calibrated cone to zero ensuring that the
handwheel (a) is not moved. One revolution of
the scale s equivalent to 10 mm feed. The
smallest  graduation is 0.025 mm and the
largestis 0.1 mm  (Photo 8).
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HOLDING WORKPIECE

Holding workpiece

There are zeveral different methods of holding
the workpiece dependent upon shape and
dimensions: As a general rule, the workpicce is
held in the chick. Longer sections can be held
beiween the headstock and tailstock centérs.
Irregular shapes can be secured to the face
plate. For extreme accuracy or repetitive turn-
ing of small parts, the collet chuck is advisable.

Holding with chuck

The following types of chuck are available for
your Tovo ML-210.

3 jaw universal chuck

4 jaw independent chuck

caliet chuck

3 jaw universal chuck (No.3001)

Three hardened jaws close  simultaneously
thereby centering. the workpiece. The jaws are
opened and closed by tuming the chuck key
(Fhoto:9). Most large diameter workpieces
can be held in the 3 jawuniversal chuck. Please
refer to Fig. 10 and Fig. 11 forsrecommended
workpiece dimensions to be held in the 3 jaw
chuck, In the interests of safety, the recom-
mended chuck capacity should not be exceeded.

How to replace jaws

The jaws can bhe reversed to accommodate
larger diameter workpicce. With the chuck key
rotate the scrollias fir as possible, and the jaws
can then be removed in the following sequence
— No.3, No.2 and No.1. To replace, first insert
jaw No.3 (reversed) in one of slots and with the
chuck key turn the seroll elockwise to engage
the jaw(Fig. 12).Next insert jaw No.2 {reversed)
in the slot left next and with the chuck key
turn the scroll clockwise to engage the jaw.
Follow this procedure for jaw No.l (reversed)
in the rest slot. The thread of the spiral scroll
will engage with the thread of the jaw with-
out effort. Mever force the scroll as this will
damage the thread. It is important to follow the
sequence of the nuombersd jaws as above.

Restoring normal jaw

Torevert to the normal jaw position, replace the
numbered jaws in the corresponding jaw slots
and turn the scroll clockwise to engage the jaws
inseguence No.l, No.2 and Mo.3.
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4 jaw independent chuck (No.3002)

The 4 jaw independent chuck is used to ac-
commodate . round, sgquare, rectangular or
irregular shape  workpieces.: Dimensions are
indicated in Fig. 13 and Fig. 14. In the interests
of safety, these dimensions should not be
exceeded, Each of the 4 jaws are operated
independently, they do not therefore auto-
maticaily center the workpisce:

How to center workpiece

Open all 4 jaws sufficiently to accommodate
the workpiece. Ensure that the jaws and chuck
face are absolutely clean. By hand hold the
workpiece as near as possible to the center of
the chuck. Adjust 2 opposite jaws to grip the
workpiece, then adjust the next 2 opposite
jaws until they come into contact with the
workpiece. Further adjustments can be made
by loocsening one jaw and tightening ihe
opposite to move the workpiece across the face
of the chuck. To check the position of the
workpiece, rotate the chuck by hand against a
cutting tool held in the tool post. For greater
accuracy, a dial gauge indicator can be held
against the workpiece while the chuck is
rotated by hand. When the ultimate position
is determined, close the jaws evenly and tightly
(Photol Sand 16

Jaw reversing

There is not a number sequence when reversing
the jaws on the 4 jaw independent chuck.
Remaove the jaws with the allen key provided
and refit the reversed jaws into the same slot.

Filting and removing chuck

Fitting procedure

1) Thoroughly ¢lean the main spindle and
chuck.

2) Fit the chuck onto the end of the main
spindle and tighten the 3 cap bolts with the
allen key supplied (Photo 17).

3 Jaw universal chuck. To ensure that chuck is

secured -absolutely sguare with back plate,

figstly lighten allen screws only finger tight.

When correct fitting is determined, then tighten

the cap screws with the allen key provided.

4 Jaw independent chuck. Similar procedurs

te 3 Juw fitting. Allen screws should be tighten-

ed in diagonal sequence.

Removing procedure
Ta remove the chuck, reverse l_he'ahmre pro-
cedure;
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Collzet holder (No. 3009)

To turn small diameter material accurately, it i
advisable to use collet chuck. Collet sets are
available in the following sizes: 2 mm,; 2.5 mm,
I mm, 4 mm, 5 mm, & mm, 8 mm and 10 mm

.‘ ' ' .. (Photo [8), It is ¢ssential that only clean.

Blemish free barstock is used forcollet chuck
work.

(16}

Fitting Collet chuck

The collet chuck is fitted to the end of the
main spindle and consists of collet holder,
collet and collet nut. Fitting procedurs is
similar to that of the 3 jaw universal chuck.

Fitting procedure

1) Fit the coltet holder onto the gnd
of the main spindle (Photo 19).

2) Align screw hole of the collet holder
with main spindle and clamp with
allen screw diagonally (Photo 20).

3) Fit the reguired collet into the
collet holder (Photo 21).

4) Screw in collet nut and tighten it
genily (Photo 22).

Fitting and removing workpiece

Fitting procedure

Waorkpiece is fitted into the collet. Clamp ‘the collet holdér and
callet nut with 2 locking levers provided and turn the collet
holder to the left and the collet nut to the right simultaneous-
by

Removing procedure

Loosen the collet holder and collet nut reverssing with 2 lock-

ing levers

CAUTION. Do not clamp the collet chuck without the
workpiece in the collet as it will cause distortion
of the collet:

Holding with centers
When turning long bar stock over the length, it is preferable to
hold the material between the centers.

1) Tailstock dead center {Wo. 3405), The dead
center fits into the female taper of the tail-
stock. When the workpiece is rotating, it is
essential to constantly lubricate the tip of
the center to-avoid friction (Photo 23).
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2) Main spindle dead center (No.3405). The
main spindle dead cener is fitted in a similar
manner to that of the tailstock spindle.

3) Live center (No.3007).

The live center isavailable for the tailstock.
The live center fotates an 2 sealed bearings
thereby eliminating friction  and therefore
the necessity to Iubricate (Photo 24).

IMPORTANT. It is essential that the male
taper on the center and the female tapers
in the main spindle-and tailstock spindle are
absolutely clean and free from grease.

Fitting Centers

Fitting tail spindle center

Workpiece is held in 3 jaw universal chuck. The opposite
end of the workpiece can tun on either the dead center or live
center fitted to the tailstock.

Fitting two centers .
Long bar stock is normally held between two centers. The
workpiece must be countersunk at each end to locate on the

centers (Centering® Ref. Page 12).

Fitting procedure

1) Thoroughly clean the main spindle
female taper and the dead center
male taper.

2) Fit the dead center into the main
spindle taper. Fit face plate {(Mo.
3403) (Photo 25). :

3) Fit the dead center (or live center)
to the tailstock spindle ensuring
that both surfaces are clean.

4) When  turning between centers,

. lathe dog (No.3404) should be
fitted to the workpiece (Photo 26).

5) Fit the workpiece between the
centers. The lathe dog should locate
in the face plate slot which is fitted
to the main spindle (Photo 27),

G} Set the tailstock spindle at approxi-
mately half of the full travel, and
slide the tailstock along bed until
the dead center (or live center)
engages with pre-drilled counter-
sunk hole in end of the workpiece.
Lock the tailstock to-bed. Apply
slight pressure to the workpiece by
extending the tfailstock spindle.
Lock the tailstock spindle (Photo
28
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Removing procedure

Rafer to Tailstock page 4, regarding tailstock
spindle center. Live center 15 removed in the
same manner. To remove the main spindle
dead center, pass a soft metal bar through the
headstock and gently tap the center to release
it from' the spindle taper. During the removal
procedure the center should be held to aveid
the risk of damapge to the center surface and
bedways, should it gecidentally drop onto the
bed (Photo 29).

CUTTING TOOLS

Cuiting tools available

There are 8 vareties of cutting tools specially designed for

vour TOYO ML-210. The tools are supplied ready ground

for immediate use. From time to time, it is necessary to

regrind the tool cotting.edge, or to reshape the tool accord-

ing to the type of work. Tools can be ground using a good
gquakty beach prinder firted with the correct

grinding wheel (Ref Regrinding Fig.).

'Workpleos
= Wi 1) Right-hand finishing bit (No.3450),
1 f) e T, o T For cylindrical tumning and counterface
- = turning.
‘/] ilm“ Traverse from right (tailstock end) to left
¥ ELE {headstock end) (Fig. 300

2) Sharp pointed bit {No.3451).
All high speed steel.
For cylindrical and/or step turning. Traverse
from right to left or left toright (Fig. 31).

3) External threading bit (No.3452),
All high speed-steel.
For external threading {Fig. 32).

4) Borng bit — 10 mm diameter (No, 3053).

4
e ) All high speed steel.
= Use excliusively for bornng over 10 mm
— diameter (Fig. 33).
_..' 133}

5) Boring bit — & mm diameter (No.3054).
All high speed-steel.
Same as number 3053 for boring aver &
mm diameter. (Fig. 34).
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6) Cutting-off flat bit (No:3055)
These tools are used for culting off and
grooving: The tools can be ground for a
particular application, for instance cutting
an external thread, To be used in combina-
tion with cutting tocl holder (No.3416),
Three cutting tools per set (Fig 350,

7) Cutting tool holder (No.3416).
The cutting tool holder is used to hold
cutting off tools (No.3055). The complete
assembly is mounted in the tool post.
{Photo 36).

&) Internal threading bit {No.3056).
All high speed steel,
Used for internal thread cutting (Fig. 37).

%) Unground bit (No.3060).
A square tool which can be ground to suit
the particelar application (Fig. 38).

Fitting cutting tools to the tool post

The cutting tool must be firmly secured and

free from vibration, The following points

shiould be followed;

1y Maximum tool protrusion must be within
1.5 times the thickness of the tool shank.

23 The point of the cutting tool must be

aligned with the center height (the center
line of the main spindle). For alignment
without a center in the headstock spindle,
it iz advisable to fit a dead center to the
tailstock which can he moved close to the
cutting tool to determine the exact center
height (Fig. 39).
To achieve abzolute tool position accuracy,
it may be necessary fo raise the tool by
inserting & shim under the tool shank. The
shim should be of the same length and
width as the tool shank (Fig. 40).

3} To seecure the tool, fighten the two tool
post clamping screws with the hexagonal
wrench supplied. The screws should be
tightened alternately and evenly.

4} Round cutting tools should be fitted to
Round bit adaptor (No.3459) (Photo 41).
The procedure for fitting to the tool post
is as abave.
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MAGHINING OPERATON

Machining operation

Vareties of operation-according to the machining purpose are

shown here.

CAUTION. Do not fouch rotating part such as chuck, work-

piece and 50 on toavoid an accident.

Cylindrical turning

1) Warkpiece is held in the universal chuek. (Long rod is held
gdditionaily with tail center or between centers).

2) Fit the dght-hand finishing bit (No.3450) in the tool post
and align the toal point with the tailstock spindle dead
center, adjusting the togl height with the metal shim as
necessary.

3) Select the required spindle speed by changing the belts to
the appropriate pulley.

4) Set the required depth of cut and start the motor. First
make a sough cut leaving 0.2-0.3 mm of material: Check
the dimensions at each end of the workpiece. Commence
the fimished cuf; checking dimensions after each cut.
When machining 2 long rod, one end of the workpiece may
protrude thmugi‘l the headstock main spindle, This practice
isnot recommended — the workpiece must be cut short to
avoid protrusion (Photo 42).
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Counterface turning

Surface turning on the workpiece face which

15 at a rght angle to the main spindle is termed

counterface turning.

Procedure

1) Fit the right-hand finishing bit {(No.3450) to
the tool post aligning the peint with the

(43} center height. Set the tool angle against the
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counteérface of the workpiece and set the
tool post (Fig. 43).

2) Locate the cutting tool into the cutting posi-
tion by moving the carriage.

3) Switch on the motor and commence cutting
from the outéeredge 1o the center.

Step turning

Decide depth of the step and turn the work-

piece in the same manner a5 that of evlindrical

turning (Photo 443,

1) Fit the right-hand finishing bit (No:3450)
to the:tool post.

2) Feed the carriage so that the cutting tool
point makes contact with the outer edge of

the workpiece. Set the cross feed calibrated
cone to align zero to the center mark {Set-

ting procedure referred to Page 4, Hand-
wheel calibration).
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Following rough cutting, commence a trial cut on the outer
side and counter-surface of the workpiece. Set the calibrated
cone to align zero, measure dimensions: of the workpieve and
repeat cvlindrical and counterface turning alternately until the
workpiece is turned to the required dimensions. When a deep
cut is required, it will be necessary to repeat the operation
several times.
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Cutting-off

Te cut off the workpiece, feed the cutting tool
in at a right angle to the center line of the main
spindle. Cutting-off flat bit {No.3055) with the
approprate holder (No.3416) is fitted to the
tool post. The tool holder will allow accurate
cutting-off and will accommodate & reground
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broken tool (Fig, 45).

Cutting-off procedure

1) the cut-off is made as close as possible to the chuck.
If the cut-off position is too far from the chuck, vibration
will inevitably damage the cutting tool.

2} Align the cutting-off flat bit point with the center height

and set it at a right angle against the center.

3) Feed the toogl to the cut-off position.
4) Switch on the motor and carefully feed the tool against

the workpiece. As the tool approaches the waorkpiece
center; reduce the feed rate and be prepared for the tool to
cut through. Durng the cutting-off operation of ferrous
miaterials, apply cutting oil by brush.

Centering

For sccurate machining, centering is very important. It is
recommended to drill 8 countersunk hole in the face of the
workpiece. Maximum protrusion from the face of the chuck
(universalfindependent and collet) is three times the diameter
of the workpiece. Longer work must be supported by the
tailstock center locating on the predrilled countersunk hole,
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Center

Center drilling is one¢ of the fundamental
operations in metal turning. It is essential that
the center is accurate (Fig. 46).

MEREATOES, G 7 S Three center drills (No.3071) are available
Wrarg-amall : 1.0, 1.5 and 2.0 mm {Diameter of the point).
Ot 5—REHOFIE I j'lﬁ_m“ ; Centering procedure

1) THEMEF 4 2 0T £ 4,

Carract, approx.: 0L

1} Hold the workpiece in the chuck.

2T CEEORNE faed — A B L Ldi s 5 — e = —] 2) Remove the dead center fmm_ the tailstock
— Az F e e & (N 3008 — G510 F =t =S __Ll’_—lﬂlﬂ__‘i and insert: Drill chuck (No.3008) in the

TR e s T 2
&) B — U B L B e e e LT R

Wb ey ST 2,

Wrong-hig (48]

tailstock.

3) The appropriate centerdrill s fitted in the
drill chuck and secured with the chuck key.

12
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4) Slide the tailstock close to the workpisce. Lock the tail-
stock in position.

5) Set the required main spindle speed.

6) Switch on the motor and feed the drill with the tailstock
feed handwheel. The drll should be fed slowly. Adequate
cutting fluid should be-applied by brush (Cutting fluid is
not reguired for brass, cast iron or aluminum ).

Boring

Boring is internal turning (Photo 47). Foraceu-
rate’ bodng; it is recommended to center-dsill
the workpiece. The following is the boring
procedurs using Boring bit {No:3053/3054 with
No 34392 Round bit adaptor).

Boring procedurs

1} Hoid the workpisce in the chock.

2) Fit the boring tool to the post using the adaptor (No!3459)
(a) with the point aligned at the center height.

3) Main spindle speed should be set at the required speed.

4) Switch on the motor and feed the tool. Feed rate is critical:
Due to the length of the cutting tool, vibration will oecur
unless the correct feed rate is applied. Ensure that swarfis
cleared during the turning operation. Apply cutting oil by
brush (Bress, cast irom and aluminum do not require
cutfing oil). To meazsure the depth of the hole, use the
depth bar of vernizr calipers. Diameter of the hole is
measured with vernier calipers.

MACHINING WITH ACCESSORIES

Machining with accessories

A wide range of accessories are avdilable for
yvour ML-210 lathe. The following points are
an introduction on the use:of the accessores.

Taper cutting attachment (No.3417)(Photo 48).
Any ‘taper is possible with the use of the taper
cutting attachment.

Fitting procedure

1] Remove the standard tool post first from the
tool post carriage; and then insert *f" portion
of the attachmient {a} into the hole (H) of
the carriage (Photo 48) (Photo 49).

2V Insert the nut {d) in *T" slot on the carriage,
insert the cap bolt (e) in the attachment and
clamp lightly with the supplied hexagonal
wrench (5 mm )
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3) The attachment unit (a) has a scale graduat-
ed in 457 on either side. Alipn the reguired
angle with the scale (L} on the carrdage and
clamp tightly.

4) Fit the reguired tool to the slide tool post

(h). Aligning height to tool point, refer fo
‘Fitting cutting tools to the tool post Ref.
Page 10. The tool is fed with cross feed
handwheel (M) and taper cutting is made by
turning the feed handwheel {C) on the slide
tool post (Photo 50).
IMPORTANT - Do not protrude the slide
tocl post (b) beyond the counterface of the
attachment (a) for fear that the feed gear
(g) is disengaged. Maximum feed of the
taper attachmenl iz 45 mm.

Steady rest (No.3420)

It is recommended to use the steady rest to
support long workpieces for all tuming opera-
tions (Photo 51).

Fitting procedure

1) Clamp one end of the work-
piece gently with the chuck
{Photo 52).

2) Slide the steady rest basic unit
th) over the workpiece and
place it as close as possible to
the machining point. Clamp
the steady rest to the lathe bed
with bolt (1} and nut (k)
{(Photo 53). For centering work,
position the rest in the center
of the workpiecea.

3) Loosen the clamp bolt (3) of the jaws and

adjust the workpiece, revolving the chuck by
hand, so that the workpiete engages with all
three jaws. Clamp the 3 bolts (j) to secure
the jaws in position (Photo 54). It is recom-
mended to engage the tailstock center with
the preddfled center hole when seiting the
steady rest jaws stop.

43 When the workpiece is aligned, clamp the
chuck firmly. Clearance between the jaws
and the workpiece surface must be minimal
s0 a5 to avoid vibration. If the jaws are too
close to the workpiece they will mark the
workpiece and apply an unnecessary drive
lead to the lathe motorand spindle.

5) Contact surface of the workpiece with the
jaws must be lubricated before starting the
main spindle for machining operations. The
workpiece supported with the steady rest
must be perfectly round and blemish free
(Phote 55),
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Automatic feed attachment (No.3411)

The longitudinal automatic feed attachment i=
recommended for consistently accurate tuming
along the length of the workpiece. Feed ratio =
004 mm per revolution of the main spindle.
Automatic feed provides a constant accurite
feed rate not normally attainable by manual
feed. Automatic feed also adds to the life of the
cutting tool (Photo 56).

Fitting procedure

1) Move the clutch
manual,

21 Open the pulley guard and insert
body (b} of the autcamtic feed
attachment (a) in the hole of the
boss located on the left hand side

(571 of the bed. Insert the flat washer
(d} and the cap bolt (c) in the
tapped hole of the bed throu
—gh the body and ‘clamp the
bolt with theallen-key. (Photo 57
and 58).

3) Move the clutch control to auto-
matic. whilst revolving carrage
feed handwheel. Operation is
changed over to automatic feed
after which it i8 not possible to
revolve the handwheel manually.
Rotate the pulley (f) gently by
hand to check for free running. If
any resistance is found, loosen the
cap bolt (c) and retishten follow-
ing the fitting procedure (2}

4} Cross the belt (e) fitting it to the
smallest step of the main spindle
pulley (g) and the pulley (f) of the

automatic feed attachment (a).
Crossing the bell enables,

control  to

1568

AY carriage travel from right to
left (Photo 59-A) or

B) carriage travel from left to
right (Photo 59-B}

maintaining the direction of nor

mal spindle rotation,

5) Move the ¢lutch control to ma-
nual and close the pulley guard.
How to operate
Start the main spindle and move the clutch control to duto-
matic feed. which will allow the carriage to traverse auto-
matically. Move the clutch control to manual to disengage
automatic feed and allow for manual feed.
NOTE: When automatic feed is engaged, it is not possible to
operate the carriage manually. When automatic feed is engaged,
ensure that the cutting tool dees not come into contact with
the chuck.
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Theread cutting attachment {(No.3413)
The gear assortment in relation to pitches
is shown in Table 60.

No.3413 (Photo 61) allows 9 different
thread pitches to be cut from 0.5 — 1.5
mm.

Additional gears: Tor No.3413 (No.3412)
61" and the attachment for inch thread
© (No.3419) are also available.

=
:

|
1

Zy |

17|

giulg

7
17

B3|

17

17

17

17

Blelslals

17

[P Y e Y

elalalzginsiaal
ol 3| s 5l

alsale]als]

17

I
Fﬁm

ool

HEEEEEEEEEEEEEE

e
L

{601

.Hﬁ??ﬁ
1) &5 dwsioFRMiicLEd.

e SR e b e 8 78TO W L S o L B e £ e
[ . 4

$) FE=FFhe b (d) 25 0TS a7 A
pAfR (1) ICER ( B4 ) OBcEAEE T,

40 HET AR e TR (60 L DB, FEEF
o= (WL TA BT (2,0 2; WHRSEY
=L )y B LT E

5 R LB s — (W) Do 25 A
FEHiElcE e EHE L TESICHEA L, EaEolnt
Bfc, oo P SHd BRIC LT, EOAEER
S CHiHE S, BEH (65

§) MA Y- (L) £30W0THyFAYRE

Fitting procedure
1) Move cluich control to manual posi-
tion.

2} Open pulley guard. Engage the boss
of the thread cutting attachment (f)
with the hole located at the left hand
side of the bed and clamp with cap
bolt (Photo 62 and63).

3) Fit the gear bracket (d} of the thread cutting
attachment (F) as illustrated in Photo 64 .

4) Depending on the required pitch, as
deseribed in Table 60, select the necessary
gears - main spindle gear (W), idler gear (Z1.
Z£2)and lead screw gear (L)

5) Fit the main spindle gear (W) to the main
spindle ensuring that the locking screw
contacts the flat on the main'spindle. Clamp
the locking screw with the allen key pro-
vided (Photo 65).

When fitting the main spindle gear the lock-
ing serew will be located on the left hand
side:

&) Fit the lead screw gear (L) with the lock-
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ing ‘screw towards - headstock  over the
thread cutting attachment (f). Tighten the
locking screw to engage on the flat of the
lead sérew (Photo 60).

The idler gear (Z1.27) with the metal pulley
(c) inserted is mounfed on the gear bracket
(d} so that the idler gear {Z2) mav mesh
with the lead serew gear (L). Clamp Wwith
washer (b)), bolt (a) and nut {e) (Photo 67).
The mesh should not be over-tight,-a title
backlash is recommended to ensure free
runming:

Fit the cogged belt (h) to the main spindle

gear (W) and the idler gear (Z£1). Push the
zear bracket (d);tighten the cogged belt (h)
and clamp the clamp bolt (i) (Photo 68).

Cloge the pulley guard.

Thread cutting procedure

1} Fit the workpiece to the chuck.

2) Set the main spindle to 280 or 340
pm, or slow speed with Slow speed-
attachment (No.3418),

3) Fit the external threadiog bit to the
toal post. Start the main spindle and
feed the tool until it comes into con-
tact with the surface of the workpiece.
At this peint, set the cross feed dial to
zero then turn the cross feed hand-
wheel to take the cutting tool away
from the surface.

4) Feed the ecutting tool into the job
and then- move the clutch control to
zutomalic stop.

5) On completion of the first threading
cut, disengage the cutting tool simul-
tanecusly stopping the main spindle,
Do not release the clutch until the
threading operation iz completed.

f) Reverse the main spindle and return
the carriage to the starting point and
stop the main spindle.

7) Return the cutting tool to the starting
point and set the second cutting depth
and commence Lhrr:adinﬁ. =

#) Repeat procedures 5} to 7)) until the
required thread iz completed (Fig, 69).
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Left-hand thread cutling

Tocut a left-hand thread, the cutting toaol
must be fed from left to dght (normal
spindle rotaticn). The gears are supple-
mented with backgear (g} . Fit the back-
gear (g) with nut (e) between the lead
screw gear (L) and the idler gear (Z1.Z22)
and clamp with flat tip screw driver
{Photo 70), Adjust the lead screw gear
(L), the backgear(g) and the idler gear
(£1.£2) to achieve the optimum mesh
between these gears. Use the procedure
as described above.

Slow speed attachment (No.3418)

With this attachment, the man spindle
speed can be reduced to 45rpm (50Hz),
or 53rpm (60HzZ) which greatly facili-
tates thread cutting (Photo 71).

Fittling procedure

1) Open the pulley guard and remove
drive halts.

2) Remove the locking nut on the main
spindle pulley with the spanner pro-
vided (g} (Photo 72).

3) Remove the main spindle pulley by
turning it counter clockwise:

4) Remove the collar.

53) Blide the nyvlen gear over the main
spindle with the boss towards the
headstock. (Photo 737,

&) Refit the main spindle pulley and
tighten the locking nut with the tool
supplied ().

IMPORTANT. Do not push the pulley
hard against the headstock, otherwise
too great'a load will be imposed on the
spindle pulley bearings. The nvion gear
and pulley should be held gently
against the headstock before tighten-
ing.  After tightening, check spindle
rofation for free running (Fig. 74).

7} Fit the slow speed attachment (a) to
the “screw hole on the left under the
main spindle. Set the position to
engage worm and helical gear (b) with
adequate backlash and clamp with the
cap bolt {¢) (Photo 751,



8) Cross the round belt (d) between the
motor pulley and the pulley of the
slow speed attachment (2) (Photo 76).

B Al bt == —or= = I RE
DL MR ARG — ) — e o 2 TR
HEL. B8 (76 )
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9) Apply grease to the gear (b) and the
worm gear of the slow speed attach-
ment (2],

10} 7=l —frai— T L, 10) Close the pulley guard.

175}

11} Check rotation by switching on the
machine. IT the carriage travel does not
correspond  with the main spindle
direction, it will be necessary to open
the guard and refit the belt to ensure
that the spindle rotation and carriage
traverse correspond. With the =low
speed attachment in use it is necessary
toremove 2 standard belts.
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Universal vertical table (No.3439)
The universal vertical table facilitates milling
operation (Photo 77).

@1/ —H I —FhIF—
7 (No.3439)

BSOS ko, Cha -t —F a5 -
Tk SBWIc LY. 1AL EET,
SR IT 2 1) Imsert 2 muts (c) in *T" slot on the-carriage.
.ﬂﬁ'?ﬁ - _ 2) Insert boss {bj of the attachment (a} in the
13 AMEOTE :WEF ok () Z2BARTE : ‘H' portion on the carriage and clamp with
=y 2 cap bolts (d). It is advisable to check the
2y Fng Eo (H) ffiickik (8 @oFEx (b)) % alignment of the vertical slide to the lathe
fEA L. FIRoaSE s ody 2Tk spindle to ensure that it is at right angles.
e Before fitting the vertical slide, it is essen-
@ oEE, SET L THE (o) DdwiTHh e tizl that all mating surfaces are absolutely

TR ERSE A v i — o R T - clean, free from dust or swarf (Photo 78).

Fitting procedure

=R MRS R T s D 3) Fit the collet holder to the main spindle
e HamRe LTENBT FE L B (78 " with the required cutter. The 3 jaw chuck
3 EEOEMEICI L Bdes = (830000 can be substituted for the collet holder,
2ot SHEAEDN o F = (FRET SR ,f.,,',;f"-’""": although for greater:accuracy and safety

the collet chuck is recommended.

4) Milling wice (No.3442} is fitted to the *T’
siots of the slide to clamp the workpeice
(Photo 79). Otherwise the workpiece cin
be located directly on the slide: with

EF o2 LT EAL,

HEMA IO~ Fr o 7 EMHT S L bTEES,
1) TfeMEEET 8. £ (3) OTRE: V%
FIHLT, £— 2z (3442 St =
. {BH 19 ) X WAL I3 ickh

TN ERE T 5T TET T Fixture (No.3443)
B hnzots How to operate .
1) EREERERALT 3 B8N s UE 287 1) Select the required speed and start the main spindle (normal
Fatkhy SRy Foe AEEmT s P gy, 770 rotation). Operate the carriage feed handwhecl, the cross
Ehasr Fie (e ) FEELT, 3= waimla LT FE, feed handwheel (g) and the table feed handwheel (e) for the
20 AMALEr (1) GhREy 72 7RTE. Cofrr 288 -required machining.
FTL, FoIaaslLE 4. BRHBE LGS FTS" A8 2} Cap bolt (f) is for clamping the vertical slide at the required
TEHHROATY T, = angle. Loosen the cap bolt (f} te enable the vertical

slide to be tilted 45° left or right. The slide is calibrated
in 5° increments:

19
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Milling attachment (No.3430)

For more complex milling operations
ihe wertical milling attachment is
recommended. This attachment is
easily installed to the back of the
lathe bed.

Fitting procedure

Fit the column (b) to the mounting
bracket (a) which fits to the machine
face on the back of the lathe bed.
Two cap bolts () are supplied to
secure the unit. Before tightening,
ensure that the colummn (b)-is flush

. 'with the underside of the mounting

bracket (Fhoto B0).

Starting -and stopping  the main

spindle

1y Electric current must comply
with the current quoted on
name plate.

2) To start, switch to mark §
Ta stop; switch to mark O.

Selection of main spindle speed

Loocsen I screws (d) on the pulley
guard (e). Open the guard and refer
to the speed chart which is inside
the guard (Photo 81). Belt positions
are illustrated in Photo 82,

When changing speed  ensure that
the milling -attachment is  switched
to the off pesition. Recommended
cutter diameters in relation tospeed
arz quoted in Table83, Cutting
conditions depend upon the type of
cutting tool and the tvpeof material
used.  Optimumspeeds and feeds will
be determined through experience.
Milling speeds and feeds are clossly
related to lathe speeds and feeds,

B (B2
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travel.

the clamp bolt

1) Elamp bolt (f) is for clamping lateral angle and vertical

2) Elamp bolt (g} is for clamping vertical angle. By loosening

and inclining the head, it is possible to dfill

on-an angle or to mill 3 chamferetc.
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3 Bolt (i) is for clamping main spindle
quill.

4) Vertical travel of main spindle quill
is opergted with feed lever (i) A
calibrated dial is fitted to determine
the depth of cut. When laosening
bolt (f) and (g}, support the milling
attachment by hand (Photo 84).

o2
)

Cutting tools

The following tools are available for milling/

drilling operations.

1} End mill - for. surface machining and
slotting.

2) T-slot cutter - for T=slot machining.

3) Center dnll - for centering before drilling.

4) Twist drill for drlling -operations.

5) Metal saw - for metal slitting gnd parting
off (Photo 83).

Fitting cutting tools
Hereunder-are described the various methads
of holding tools for milling operations.

L} Fitting with collet (No.3432)
2) Fitling with drill chuck (No.3433)
3) Fitting with citter arbor (No:3441)

Fitting with collet

1) Three standard collets - 6, 8; and 10 mm
are supplied with the collet attachment
(Np.34372). Insert the collet in the collet
nut, Screw the collet nut onto the main
spindle - finger tight (Fig. 86).
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2) Fit the cutting tool into the collet and
tighten with the spanners supplied.
(Photo 87). Do not tighten the collet
nut without first inserting the cutting
tool - there is otherwise the risk of dis-
torting the collet:

3) To withdraw the collet: from the collet
nut, use the collet removing tool supplied
(Photo 88).

Fitting with drill chuck

The drill chuck (No.3433) has a shank dia-
meter of 10 mm. Insert the drill chuek shank
into the: 10 mm collet and clamp it as
described ‘above. Drills can now be fitted to
the drill chuck in the normal manner (Photo
893,

Fitting with culter arbor

1) With the milling cutter arbor (No.3441 ) it
is possible to- fit metal saw or side cutter.
Shank of the cutter arbor is 10 mm diz-
qneter and fifted to the 10 mm diameter
collet as desenbed above.

2) Clamp the cutting tool onto the arbor
with the collar and nut. Insert the locking
bar in the hole of the milling cutter arbar
and  tighten the nut with the spanner
{Fig. 90).

NOTE. Ensure that cutter is fitted to
carrespond with rotation of main spindle.

Holding workpiece

1) With chuck
Clamp the workpisce in either the 3 jaw
or 4 jaw chuck. Chucks are easily fitted
to the cross slide with Mounting adaptor
(No.3444) (Photo 21).

2) With vice
The workpiece can be clamped with Mill-
ing vice (No.3442), The vice can be fitted
on the cross slide carriage of the lathe
(Photo 92).
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Fitting ‘the vice

1 Fit the vice on the cardage or on the
milling table. Clamp the vice with the
nut and bolt: Do not overtighten to
allow for adjustment.

Fit a dial gauge into the chuck so that
the dial register comes into contact

with the vice jaws (Photo 931

Feed the carmage left to right to
achieve g zero reading on the dial
gauge,

When the vice is level, tighten the
clamp bolt firmly.

* Recheck the dial gauge reading to en-
sure that the wice has not moved.

With fixture
Fit the milling table to the lathe carriage.
Fixture (No.3443) is fitted to the milling
table *T* slot to clamp the workpiece
(Photo 943,

Machining

Surface machining

For surface cutting, end mill is required.
Depending on the area to be milled, it
will be necessary to make several passes
according to the diameter of the cutter.
Filu cutter {N0.3445} can alsg be used
tndv achieve a fine finish. The cutting
diameter is adjustable. It is important
that the clamp bolt. (h) is tightened
firmly after adjustment (Photo 95).
It is usually necessary to lubricate cutter
during milling operations.

Slotting

For this type of operation, use end
mill. Fine feed attachment (No.3431) (k)
will greatly facilitate milling operations.
Refer to Page 24 (Photo 9a).

Drilling

Use Drill chuck (No.3433). For greater
accuracy, drill a center hole using the
center drill prior to the drilling operation.
Use of reference scale — The scaleis cali-
brated in 1 mm increments, To drill a
blind hole, loosen bolt (1) on the refer-
ence scale and set the scale to the re-
guired drilling depth and lock the bolt
(1). It is now possible to drill accurately
to a predetermined depth. (Photo 971



4) =VHEY

WEL B EIEREURLTOERTE., Fae g
—$E RS O TEEEERRERETHTL T
$4. UEMERSE VO TUDAR SAKH (7o
TR S ) BEEOCEHEEL T EE D,

L b

SRR L kT L, S bOBEeREc Lo
TUHMAWAE D2, TOFRFELV AN b ED
BAOL, ROBRTCERLCTEY, 2548
ST B E e MR EoS i TN T
WT REYy B—F =B LS LTl b A
BT FaEL;EE (9 )

QusEN7H 9w F X b (No3431)

LOTH T2 VS, §=UvITayF 4 vhic
RebH A ST B D, EROBENE DR TRICI D
24, o EnEORNERZEmm T, 1 EET
LEmm b E e B 100 )

| BGED

1) Bl FOERECESE% D Bio ks hE

T EORET Sy F AV DS T T () B

Aammcliftd T, !

By T FEEEEICEN LEdoT; MR T
L N i B o e T AR PR BRI 101D

2 (TR R d TR Pz S

*l:-

BCOER v EneblEE LT Ea O ERREL
TE2W, WSS b 2B M2 MR
TRETTT XU, _

) DS T el R SRS G, S FobE LS

BLTLEETE S 7o FHlle) M~y KBl (o ST

wow| EADEF, COWETw Fdbliod S8

S O#EfEAapE i fEhEd, BE (02 )

4y Hke s s Flicim gl EE T Lo et

ek RN 2,

16

24

4) Metal slitting

Photo (98) illustrates the method of siit-
ting a workpiece or cutting off materials
to length. Set the spindle speed at 340
rpm. A'higher spindle speed is not recom-
mendad as the peripheral speed of the
cutting teol would be excessive. During
the cutting off operation., pay careful
attention to the rate of feed. Too fast a
rate will stall the machine and possibly
damage the cutter. Too fine a rate speed
will blunt the cutter.

Method of replacing belts

After 4 long pedoed of use. it will be
necessary to replace the belts to achieve
optimum. performance from wvour ML-
210" Lathe. Loosen the clamping bolt of
the motor (m) with the allen key sup-
plisd. Make a clearance between pulleys
by slightly raising the motor, and the belt
can now easily be removed and replaced
with a new one (Photo 99),

Fine feed attachment (No.3431)

Fing feed attachment fitted to the mill-
ing attachment provides a: fine vertical
fead. The fine feed attachment has a calib-
rated scale in increments of 0.05 mm. One
revolution of the handwheel equals 1.5 mm
vertical feed (Photo 100,

Fitting procedure
1) The fine feed attachment fits fo the left

hand side of the milling attachment. The
clutch shaft (¢) of the fine feed attach-
ment engapes throupgh the hole on the
head of the milling attschment. When
fitting the fine feed attachment, ensure
that the clutch shaft is disengaged (pull
the clutch §haft towards the outside face
of the fine feed attachment) (Photo 101 ),

2) The fine feed attachment is secured to

the milling head with the cap bolt (d)
supplied. Tighten the bolt securely with
the allen key. With the clutch shaft dis-
engaped, rotate the fine feed handwheel
(b) to check for free running. If there is
any resistance, loosen. the cap baolt,
slightly move the fine feed attachment
and retighten the cap bolt at a point
where the fine feed handwheel (B) rotates
freely.

3) To engage the fine feed, rotate the hand-

wheel (b} at the same time pushing the
clutch shaft until it engages (Photol02),

4) To disengage the fine feed, pull the clutch

shaft (¢). It is now possible to feed the
spindle with the spindle lever (g).
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Index {(No.3435)

For dividing, use Index (Photo 103). A
48 division plate is supplied as standard.
Optional plates of 30, 36 and 40 division
are available: Divisions are quoted on Table
104.

7]:[:1;,, & M ¥ Divisions
35 | 2 |a@ 5 | 8 | 10 5. | | | 30
36 | 203 |4 B g | 12 | 18| 36
= - : = T i
40 Z 4 <] 8 1] | | 201 40
Iu I (] : i |
8 12|84 | &8 | i2 16 2|48 .
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Fitting index

1} Firting to'the bed (Vertical use).
V slot of the index (f) is enpaged on the
tib of the bed and secured with the bolt
(1), flat washer (m) and nut (n) supplied
with the kit (Phata 105).

20 MG Lo ET

RS OB EER (106
BT Vet » HIEZBART, 4 ¥F
w A 2AE LB & e, REST L b2
TR ET.

21 Fitting on the tool post carrage
(Horizontal use),
a) Insert 2 nuts (j) in ‘T" sot of the
carrage, fit the index (f) and clamp
with 2 cap belts (i) (Phote 106

(EEE) & OB STR {107 )
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Sl bkl LESmMAEARTEIE TS,

b) Fitting on the. tool peost carriage
(Vertical use).
Imsert one nut (3} in *T" slot of the
carriage, secure the index with bolt
(k) and flat washer {m) through the
hole in the side of the index (Photo
107 )

W5 oz080E

1) sriieh L feg o i L] LR THOT,
=N PUTT o 7 EEATRE T, BUEAER S H
EERLT TS,

2) WL AE BEA I, SREEES PR
T RETF v/ EHER-TELETE (KR O08)) . or face plate. To fit these accessories,
SEECG TR 2 A LES. T . _ e refer to the approprate paragraph on
(s DA - R R FICE LSS EHTE : — : Page 5.
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Operation of index

1} The fitting on the index spindie is the
same as the lathe main spindie and will
therefore accommaodate the 3 jaw uni-
versal chuck, 4 jaw independent chuck

2% For dividing, loosen the index shaft lock-
ing bolt {p) and rotate the chuck by hand
(Phofo 108). A click will be felt at each

25
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division, Locate the required dividing
position on the reference scale (g) and
clamp with the index shaft locking bolt
(p}.

IMPORTANT NOTE. During machining
operations, ensure that the index shaft
lockign bolt is tightened securely. Refer-
ence scale (g) is calibrated in 360° of 5
degres increments. The scale ting can be
rotated by hand and set to the required
location (Photo 109);

Changing dividing plate

To change the dividing plate (1), unscrew
the plate locking screw (q) with a screwdriver
whilst clamping the index shaft (h). The
locking bolt (p) should remain tight to
enstire that the index shaft {h} does not
mave. Fit the dividing plate with the counter-
sunk hole facing outward (Photo 110)

Drilling attachment (No.3440)

The drilling attachment is fitted in the
same: way as the milling attachment.
It is not possible to undertake miiling
operations with the dolling attachment
(Photo 111).

Specifications
1. Drilling capacity 6.5 mm max.
2. Main spindle 43 mm max,
vertical slide 160°
{quill) and
lateral swing
angle
3. Main spindle JACORBS Na.l
taper
4. Main spindle 2204240V,
motor input 110W,
output 62W
5. Main spindle 850, 1150,
speed 1350, 1700,
2300, 3100 rpm
(220%)
6. A highspeed 2 speeds - 8000
drilling attach- and 12000 rpm

ment is available
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SAFETY AND MAINTENANGE

1) Safety

When operating your TOYQ ML-210 lathe, never take
risks which affect personal safety: Your lathe, despite
ite size,is very powerful and should be operated with the
same respect for safety as a full size lathe. The following
are hints on perscnal safety. Never operate the lathe
wearing gloves. Ensure that your neck tie does not come
into contact with the machine. To remove swarfialways
use a brush. It is advisable to wear eve protectors during
operations,

Maintenance

Regular lubrication after use will ensure prolonged life
and accuracy of your TOYO lathe. Swarf should be
brushed away from dll bedways, slideways and miachined
surfaces, When completely free from swarf, surfaces
should be cleaned with an oiled cloth. A thin coating
of oil should remain on machined surfaces to prevent
deterioration. Do not apply oil to belt pulleys or to
belts which should be cleaned with a dry cloth. Fig. 112

and 113 illustrate the parts which reguire lubrication.
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Mumber Nomenclature Dezcription

N 3001 S =S AT oy ¥ HMEAshTEY., BE T 5 LY

i DREAER, ENSm, #MTEmETT

Ta

3 Jaw Universal chuck Self centering chuck with hardened jaws,

which is: desigmed to grip workpiece upto
I5mme. Reverse jaws can grip upto G8mmd.

o 3002 FEMA Tt AMEEASHTED, BETS 3 TEY
FUbFeus DEAER. EMilm, il Tmt TT

: =

4 jaw Independent chuck Hardened and individuglly adjustable jaws can
grip workpiece upto 30 mmd.

Reverse jaws can grip upto 80mma.

Fo3403 | TOi—80m e (il 2 L O

B L, EHETEE 7 —, CEREE
LY-RELEFRALTERALET.

Face plate - 80mmip. It is used for turning long workpiece with

main spindle dead center, tail spindle center
and lathe dog.

Ha 3404 5] L —1 5o 8 FEews—fediciEHEL L4,
Tl d S, 15 ¢ IEO T IEE
i TtaEd.

Lathe dog- 15mmd Clamps aml drives workpiece upto  13mma
which is-supported between cenfers:

M3405 | EEEs- EHMRFOEEEROEE L 5 - T, &
b s e B e

N | Dead center Common dead center for main and tail spindles.
Its nose is of 60° conical.

3009 EREE S AEHOHEIEE o L P EHRLTE
HiLZd,

Collat holder It is used in conjunction with Ne 3010 Collet
for turning workpisce of small diameters
precisely.

w3010 = S 2oogal BMUE] B, 8, aad
BN HIE » R T
Dl by —tEcwRLET,

Collet Available sizes are; 2, 2.5, 3, 4, 5, 6, 8 & 10

P I 5=
mmg. [t i5 used i combination with Collet | i - s
holder. 1 i i

341l A8y iz E HOE fzic kil & S TiEd SO RF AR
OEDE MR S S E TS 2 "~

T

Automatie feed.attachment It facilitates sutomatic longitudinal carriage

feed of 0204 mm per main spindle Tevolution
through gearing with the spindla.

28
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Mumber Momenclature Description
W34l MR TS T A4 Mo A1 BIERS (T4 K3 ¥ —Lsn

(U3 P =02—045) 0 -0 e i
BIITEDE D EwFit 002, 0855
08 00360 0. 045 B BETH .

Additional gears and belt Set of additional gears and cogged belt to be

{(Metric, P=0.2 — .45} uzed: with! Mo.3413 to cut six threads of 0.2,
0.25, 0.3, 035, 0.4 and 0. 45mm.

Fa3dla FPUDTE o F 2 Wb T4 FS¥r—0iERic L haEtsEh

(20 Z29P=05—15) w7t 06 0.6, 0T, G.75. 08,
040, 1.0, L¥%: 1.5 mmODYEETY,

Thread cutting attachment By -changing gears, following 9 sorts of thraad

{(Metric, P=0.5 — 1.5) aré available; 0.5, 0.6, 0.7, 0.75, 0.8, 0.9, 1.0,
1.25°& 1.5mm.

Wi 3414 R e A TAFTFr—oERic L haiEiEn £

(4 »F #37 64~16 TPI) wF i, 16,18, 20, 24, 32, 40, 48, 56
64 TPl D 9EE T4,

Thread cutting attachment By changing gears, following 9 sorts of thread

{Inch, 65 — 16 TPI} are available; 16, 1&; 20, 24, 32, 40, 48, 56, &
64 TPIL.

M3dlg &L FoO R S iR 2L RERRT
Fa
g A T M B 4 B pm (SUHE)
2orpmiBHZ) [T &S LT ET T,
» Slaw zpeed attachment, Main spindie .;peed can: be lowered to 45 rpm
{50Hz) or 55rpm (60Hz) with the sttachment.
It is effective for threading.
B 3417 Fst=HNTE AV == (PR ERARIEER LTS,
felel Bl s - e THIZ AT A L.
AT BER R RASeT .,

Taper cutting attachment It is used for taper conical cutting. Scale is
graduated in 45" an either side. Maximum feed
of tool post is 45mm.

bo3420 Bl fd ko e R Tt Tl B e B
9 WAL TR R ke L
Ed. METE AR e d T,

Steadv rest 1t is wsed for holding workpiece when the tafl
center can not be used andfor for kecping the
clamped workpisce in right position.
Applicable workpiece 15 maximum 40mme.

Bndd3g e e BERrO AMNE e, S Sed—ababi—

R s M e P

Universal vertical table

U S SMIHTE £ 7= SLDEIE
WS m T,

By mounting Universal vertical table on tool
post carriage of lathe, milling comes to be
practicable. Table's maximum gravel, 50mm.

29




B =

Number |

it &

Momenclature

2

Deseription

M 3007

[l o 7 —

Live centar

s — M UAERICER L. 245D
— el il A R h Ta o Ed e,
TEE & Ol &7 4 ol Biiah 2
A,

With 2 bearings built-in, it has high accuracy.
Mo friction and no need of Iwbrication. Ussed
a5 tail center for tuming long workpiece
between centers

3008
=itch

FUF sy r—G5me

Drill ¢huck — 6.5mmep

CoimPFrE e EGT S TEE
Fo CHREIC TS F 5 w7 7 —ri—{f

Drills of upto 6.5mm dismeter can be inseried
in it Supplied with arbor for tailstock:

M 3oTo

Foae

Drill

i 22, h 3L 3q s gy
4.5, 5, 5.5, &, 6.5 mm ZOI3HH

pa kIR i

Following 13 sorts of drills are available; 1.5,

2.0, 25, R0 330 RE 40 &2, 45 5055
6.0 & 6.5 mme.

30T

d S — S

Countersink center drill

1. L5, Zm¢@ 3D ES,

Following 3 sorts of size are svailable; 1.0, 1.5,
2.0 mmgp-

Sa 3450

il

Right-hand finishing bit

P, iRiTEcER L, Tifhesads
FieL T £ A b, BB
2B

For evlindrical turning and/or finishing countes
face. Made of solid high speed steel. Square bit.

345l

il B A

Sharp pointed bit

M. BRI ICERIL, Tiemogmn,
ik B Ui RE TS .

fHetd by FRand 1*#;\-

For cylindrical andfor step tuming. Bath

right & left hend turning is compatible too.
Made of solid high speed steel. Square bit.

Mo 3452

Fhop Ul et b

Externaf threading bit

F g NEOAS BT,
Wi b, 34 2 E

For- threading male screw. Made of solid high
speed steel. Square bit,

3053

RG24 b —10m g

Boring bit — 10mmg

TfetsnmERcER L £ 5, Feoif
FHicLaTHIVEID ELEhifiTS
T3 Atd By oEad ZH ARG R
10mm g

For -boring.-‘The ‘bit- can be wsed Tor grooving

upon _grimling for particular applications. Made
of solid high speed steel. Round shank bit

M0 ES

AN h— B

Boring bit — Gmmg

AR md .

Minimum baring diameteris dmm.
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Mumber

o

T &

Nomenclature

i 15
Deseription

W3 055

EoW N A
(e hetd R

Cutting-off flat bit

EoUN, FUHNICMELAROTES
ik, FRRSEIR LT AERTS
T4, EaNEAA PRS- AL
THERLET BT,

It 43 for cutting-off and grooving. It can be

ground for use for threading male screw. Made
of solid high speed steel.

Mo 3416

FSTBH A by —
G dRae =3

Cutting tool holder

Zollbhig~f FEFEALTERL: 3.

Cutting tool holder with Cutting-off flat bit 15
mounted on tool post of lathe,

R 3056

& Dt b

Internal threading bit

AR F DGR T,
A A

For threading female screw. Made of solid high
speed stoel

Bad450

o E

Round bit adaptor

b hetd by WA, B Rt
A+ RS TT.

Boring bit and Internal threading bit etc.are
mounted on it

T T Sy —

ﬂﬂi’\ﬂﬁl}

HF4 b

Unground bit

FeAkETE 0T, BEciol T
DR RERIE T,

It Issquare bit which can be ground into any
type according to requirement.

Mo 3430

SN YETE L F A

Milling attachment

ekt Wil - 2 OmIAT
EEd, T~ FIRAOE, EEmmcH
LT 360%eE L s+ n A8y FugE
ATSHRIs b sdtE A,

The attachment is for milling operation such-as
boring and surface machining, Main spindle

liead swings 360° laterally and vertically, and
turns to any direction.

Med 43l

BEED T4 0 F 4 7k

Fine feed attachment

N 3430 5 T 2T a2 b iz Heb
HTHERLEF.

v FaeeElE e Lok s TR Y A
AfeTH, BhEEI0 05 mm T,

It is mounted ta NoJ430 Milling sttach-

ment. Fine feed is available with feed handle.
Minimum calibration is:0.03mm.

Modd 32

SEN L R

Caliet for milking

Ne 330 H@ S Lo b T Dby FEPFE
e 65 B 0mn 3 FER O B TR
sl e SheT OB TS,

It is for No.3430 Milling attachment, 3 socts
of size are available: &, 8-& 10 mmg
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Namber | Nomengclature Description
w3434 | ToUYTE=T HEOOHS o P TERL £d, =
FOTHEIVHED, BIEERyT IE
MERE TS 4,
Milliri'g 1able It is mounted on tool post cerriage of lithe Work-
pisce is fixed on the 3 “'T" slots With Fixture,
Ba343s A s A RIS B R 8 Ay BB 120 162
EHTL— FEHDHBECE T SR2=rv=d
e gowedr s MR Tty AT EF
e A OEH LT L
Index with Dividing plate-48 For 2, 3. 4. 6, & 12, 16; 24, & 48 division.
: Used in combination with:3 jaw universal chuck
or 4 jaw independent chuck.
Y3456 dd) " pe— 3 B0 A AROEERT L= T,
e R RO L L 1
Dividing plate-30 For 23,5, 6, 10,15 & 30 division.
M34AT | AN - ke P do o458y B.012018 38R A
Dividing plate-36 For 2; 3 4, 6, 9,12, 18 & 36 division:
W 3438 | SET - b 2, 4. 5.8, 10,20, 4055H
Dividing plate-40 For 2,458 10; 20 & 40 -division.
R3440 EA T BT A2k RO e s
b ol B L R e B o
TR LTl A5 (FAA)
F -l fz 2 850~—3100rpm LG6EE)
Drilling attachment For drilling: Main spindie taper; JACOBS Noil.
Maximum = feed of main spindle; 45mm.
Main spindle speed; B50 — 3100 rpm (6
speeds).
Eidiad o B TR — SO MG ERE - 2 -k
2. SN == o S EE iy
Pt Ll e St e
Chuck mounting adaptor It is for mounting 3 jaw oniversal and 4. jaw
independent chuok ento the tool post carriage
of lathe or Milling table-
Mo3 443 ) A ) e, s e =
fova— TR T S ERNE LT, T
P elES SRpciER L 24
Fixture It is used for fixing workpiece on *"T" dlot.of
Milling table and Universal verfical table ete.
Mo dd42 R e RERrdy s Eiclifhit T £+, it

Milling vice =

MO TS B e TS TEEFJ_?'L
F#Eoddm. [0l E 15, [T40HE
& 3fmm,

It is mounted on tool post carmage of lathe
{o cTamp round and square workpiece: - Jaws:
ddmm wide x 15mm high, 36mm ‘opening.
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Mumber

i} L

Nomenclature

A Ll

Deseription

P34 41

T4 AA g — T =t

Cutterarbor

APy = SRR A TRTE, s
5 =370 15, 875 md & DA TS
4 o

It i% an attachment on which metal saw ete. is
mounded. Available hole diameter; 15.875mm.

o445

FF AR A =

Fly cutter

el e el B R S Sl B e e
EhD, RLUNEET a0 a0 T,
i e i iimd T oL bk BB
HT&E L3, Sl

It iz mounted to Milling-attachment for surface
machining and boring. Dismetér of shank is

L0mm and Titted to Collei, Supplied with 3 bit
far exclusive use.

3433

e 4 B

Drill chuck

= T g A b B T
LEd. 653 THF Y nhadng,

A — AR DS AT AR T

[Dea g2 =Rl

I is mounted to Milling attachment to clamp
drll wpto 6:3mm: With straight shsnk of 10
mImg:

bo3d415

M 346l

Mi342h

Ma34 28

Ne 3427

No 3428

ML—=2 B~k

MARA~SAT (2842 F)

L3

B DR A < b

L E AL e

g el (Ne3d)2 BD

o I s 1
{Fa 3413 Mo 3419 F)

ME =210 Bloai-owe T 2 die o e,
Set of replacementround: belts for ML-210, 2 pes.
TP g e e B IR R

T EERE T,

Set of * replacement round belts for Miiling
Attachment, 2 pes

BEESREEDIE T,
Replacement round belt for Automatic feed
attachment:

R A oo T

Replacement 1ound bell [for Slow speed
attachment.

ST T FuF A W (12 ) o
T R T - B

Replacement cogged belt for Wo 3412
FoPAWR T e F Rk (3413 Mr3419)
ks - Rt i

Replacement :cogeéd belt for No 3413 and
Wo.3419 Thread cutting attachments.

M3das

H LT = T

Circular dividing head

3 B R BT P i
SARBMEEINE TS, B0 SBET T
& B lrhs iz ToHLTREA
Y e g | B B R e, B S T
PR LE S,

Genuine dividing head with worm cear and
index plate for upto 360 division. Used with
3 jaw universal chuck etc,
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