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1SO/R 1708-1970 (E)

ISO Recommendation

R 1708

April 1970

TEST CONDITIONS

FOR GENERAL PURPOSE PARALLEL LATHES

TESTING OF THE ACCURACY

1. $COPE

his ISO Recommendation describes, with reference to ISO Recommendation R 230, Machine tool test,
oth geometrical and practical tests on general purpose parallel lathes, and gjves-the corresponding perm
eviations which apply.

t deals only with the verification of accuracy of the machine. It doesmot apply to the testing of the rug

code,
issible

ining of

he machine (vibrations, abnormal noises, stick-slip motion of compOnents, etc.), or to characteristics (speeds,

2. FRELIMINARY REMARKS

2.1

[
H
w

€Y
i

eeds, etc.) which should generally be checked before testing accuracy.

In this ISO Recommendation, all the dimensions are expressed in millimetres in section 3 and in if
section 4.

To apply this ISO Recommendation, réference should be made to ISO Recommendation R 230, e
for installation of the machine before-testing, warming up of spindles and other moving parts, des
measuring methods and recommended accuracy of testing equipment.

The sequence in which the.geometrical tests are given is related to the sub-assemblies of the machil
this in no way defines the-practical order of testing. In order to make the mounting of instrument
easier, tests may be applied in any order.

When inspecting.a-machine, it is not always necessary to carry out all the tests given in this ISO Re
dation. It is,upto the user to choose, in agreement with the manufacturer, those relating to the pr
which are-ofuinterest to him, but these tests are to be clearly stated when ordering a machine.

Practical tests should be made with finishing cuts — for instance, depth = 0.1 mm (0.004 in); feed
(0:0064 in) per revolution — and not with roughing cuts which are liable to generate appreciable cu

ches in

specially
tription of

ne, and
or gauging

commen-
bperties

= 0.1 mm
ting forces.

fommen-

When establishing the tolerance for a measuring range different from that indicated in this ISO Re

d

t the

minimum value of tolerance is 0.005 mm (0.0002 in) for precision lathes and 0.010 mm (0.0004 in) for

other lathes.
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3. TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

3.1 Geometrical tests

No. Diagram Object Precision lathe
Da < 500 and DC < 1500
DC <500
0.01 (convex)
a
(a) A BED 500 < DC < 1000
0.015 (tonvex)
[ ) =3 Inspection of the straightness of the Local toldrance** :
— - — A slideways : 0.905
__4___@_[_ 'LnJ' for any length of 250
1000 <DIC <1500
0.02 (¢pnvex)
G1 (@) Longitudinal inspectiom):
straightness of the\slideways
in the vertical¢lane;
(b) Local tolefance** :
0.0p5
for any lenfth of 250.
(b)x> Transverse inspection :
Variation| of level :
slideways should be in the 0.03/1000
same plane.
DC <500
0.01
&) 500 <DJ <1000
, ] ‘—]\——'[‘ [ 0.005
. L B — CARRIAGE
e wire Checking of straightness of carriage 1000 < DE < 1500
G2 movement in a horizontal plane or, C
'J'D \ possibly, in a plane defined by the 0.92
_',__TBJ__ axis of the centres and the tool
) point.
= ~deviafion

* DC = distance between centres.

Da = maximum permissible diameter.

*¥ See section 5, page 27.
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ISO/R 1708-1970 (E)

Dimensions in millimetres

Permissible deviation*

Measuring Observations
Other Iathes instruments and references to the test code ISO/R 230
Da < 800 800 < Da <1600
DC <500
0.01 (convex) 0.015 (convex)
500 < DC < 1000 Clause 3.11.
0.02 (convex) ! 0.03 (convex) (It is reminded that this test cannot be separated
Local tolerance** ‘ from the levelling operation).
0.0p75 | 0.01 Precision | (Clauses 5.212.21 and 5.212.22.
for any length of 250 levels,
l optical Measurements should be made)at positions
+ or equally distributed throughott'the length df the
DC> 1000 Other bed.
For each| 1000 increase in distance between methods .
centres bgyond 1000, add to the corresponding The levels may be plaeed on the transverse flide.
precedingtolerance : When the slideways are not horizontal, fise a
0101 0.02 special straightédge as mentioned in Figuge 12
Local tolerance** - of clause 5212721 (27).
0p1s | 0.02
for any length of 500
Anlevel should be placed transversely of the
slideways and measurements taken at a number
Variation of level : Precision of posit'ions equally spaced along the lgngth
0.04/1000 levels of the slideways.
The variation of level measured at any pofition
should not exceed the permissible devidtion.
DC <500 (@) For (@) clause-5.232.3 (g) or 5.232.1.
DC <1500,
0.p15 0.02 : Touch the front generatrix of the mapdrel
dial gauge (instead of the mandrel, a straighed
< DC < 1000 and mandrel instead o e mandrel, a straighfedge
oloa >00 C'<100 0,034 between cen- with parallel faces may be used).
tres or Length of mandrel between centres should
straightedge be as nearly as possible equal to the yalue
of DC.
DC>100Q
For eac..| 1000 increase.in) distance between ‘
centres bgyond 1000, add to the corresponding () wthreli/t:ﬁ; () clauses 5.212.3 and 5.232.3 (b).
preceding|tolerances of DC The deviation of straightness of cafriage
0.005 taut w,ire movement should, other than in excep-
. tional , b lative t¢ the
Maximum permissible deviation : and micro- alxi s of(tzliseez e nti e;oncave relahive
0[03 0.05 Sscope or
optical
methods

—7_8—
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No. Diagram Object Precision lathes
Da <500 and DC <1500
Checking of parallelism of tailstock
to carriage movements :
(b)
(@) 1n the horizontal plane, @y 00]
—— Loceal toldrance :
_<HJ—— — - (a)
G3 - 0.0
- l fopany length of 500
o S (b) in the vertical plane. (b) 0.0B
| = constant Local tolgrance :
0.0p
for any length of 500
C — HEADSTOCK SPINDLE
(b)
Fx* (@) Measurement of periodic axial (@) 0.005
= (@ S s
G4 (b).x\Measurement of camming of (b) 0.0
_ | the face plate resting surface. including geriodic
axial dlip
g Fx* i
Gs 1A= Measureme':nt of run-out of spindle 0.0007
7 T nose centring sleeve
Measurement of run-out of axis of
centre :
(@) at the spindle nose of the (a) 0.005
housing;
(b) at a distance from the spindle (b) 0.015
Da for a measuring length
G6 nose equal to =~ or not more of 300
than 300(1), 0.01
for a measuring length
of 200
0.005
for a measuring length
of 100

* DC = distance between centres.

Da = maximum permissible diameter.

** [ — constant pressure on spindle to eliminate axial bearing end play.
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ISO/R 1708-1970 (E)

Dimensions in millimetres

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da < 800 800 < Da < 1600
DC <1500
@and (6)0.03 | (@)and (5)0.04

Local tolerance :
0.02 Clause 5.422 5

f length of 500
orany fent With the tailstock as close as possiblg to the
Dial gauge carriage, readings are made whenybeth ar¢ moved
‘ together; the tailstock sleeve .should| remain
DC > 1500 ‘ locked so that the dial,gauge fixed|on the
(a) and Eb) 0.04 carriage always touches the .same point.
Local tolerance :
0.03
for any length of 500
|
|
| Clfuges'5.62, 5.621.2,5.622.2 and 5.63p.
(a) 0.01 (@  0.015 Dial%gauge and, [« Bor the position of the dial gauge, see Figures 59
possibly, to 64 and 67 of clauses 5.62,5.622 an{l 5.632.
®) 0'921 di X d.(b) ol ?'02 a spicial device | The value of force F to be applied |for the
including periodic axial sip ,) tests (a) and (b) should be specified| by the
i manufacturer.
|
|
Clauses 5.612.2 and 5.621.2.
‘ The value of force F to be applied should be
, specified by the manufacturer.
0.01 0.015 Dial gauge
In the case of a tapered spindle nose, |the dial
gauge should oe placed perpendicular| to the
generating line of the taper.
(a) 0.01 (a) 0.015
(b) 0.02 ) 005 :
for a measuring length for a measuring length Dial gauge Clause 5.612.3.
of 300 of 500 and
test mandrel
(1) For lathes such as Da > 800, the measur-
ing length might be increased up to 500.

-9-10~-
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centres.

No. Diagram Object Precision lathes
Da <500 and DC < 150¢
Checking of parallelism of spindle axis
to carriage longitudinal movement on a
- Da :
b length equal to = or a maximum equal
z ] ®) 0 ta3000) . 2
G == — —éa @
o ; (2) in the horizontal plane; (@) ~0:01/300
| o— frontwards
-——-L —l—- (b) in the vertical plane. (b) " 0.03/300
upwards
F‘**
G8 T Measurement of run©ut of centre. 0lo1
1]
L — L]
D — TAILSTOCK
i ®)
Checking of paralielism of the axis
3 g of the outside of tailstock sleeve to
G9 —:q}‘—‘___a . TG (2) carriage movement :
j__l_J—]i | (a) in the horizontal plane; (@) 0.01/100
] | frontwards
(b) in the vertical plane. (b) 0.015/100
upwards
Checking of parallelism of taper bore
of sleeve to carriage movement on a
- ®) length equal to %‘1 or a maximum equal
2 to 3001
G10 - = i e (2)
I (a) in the horizontal plane; () 0.0%/300
l | f:—’l frongwards
= ——= (&) 1n the vertical plane. (&) 0.02/300
upwards
E — CENTRES
_%_. — Checking of difference in height 0.02
G11 = between headstock and tailstock | Tailstock centre higher

than headstock centre

* DC = distance between centres,

Da = maximum permissible diameter,

** F = constant pressure on spindle to eliminate axial bearing end play.
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18O/

Dimensions in millimetres

R 1708-1970 (E)

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da < 800 800 < Da < 1600
Dial gauge Clauses 5.412.1 and 5.422.3.
/ ) ; and
(@) 0.0f57366 (@ 0037500 test mandrel
frontwards frontwards
(&) 0.02/300 () 0.04/500 (1) For lathes such as Da > 800the measur-
ugwards upwards ing length might be increased up to 500.
Clauses 5.612.2 and 5.6212.
The dial gauge bejng\placed perpendiculprly to
the taper surface—Of the head centrg, and
015 0.02 Dial gauge tolerance being\given in a plane perpenficular
to the spindleyaxis, the readings observed [should
be divided by cos «, o being the semi conk angle
of the\taper. The value of force F to be gpplied
should be specified by the manufacturer.
Clause 5.422.3.
Dial gauge After the tailstock sleeve has been suffitiently
@ odis/100 (@ 0.02/100 exteqded, it shguld be locked as under pormal
working conditions.
frontwards frontwards
() 0.02/100 () 0.03/100
uppwards upwards
Clause 5.422.3.
Dial gauge The tailstock sleeve should be locked as|under
and normal working conditions.
(@) 0.03/300 (a) 0.05/500 test mandrel
frontwards frontwards
() 0.43¥360 () 0.05/500 (0 b et s B> 806 —therheasur.
UpWardS upwards 'l O TduITey aul\dl [ ) UL:‘ OUU, LIV
ing length might be increased up to 500.
Clause 5.422.3.
0.04 0.06 Dial gauge Touch the top generatrix of the mandrel.
Tailstock centre and Readings should be taken at the extremities of

higher than headstock centre

test mandrel

the test mandrel with the tailstock and tailstock

sleeve locked, as under normal working
tions.

condi-

-11-12-
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No. Diagram Object Precision lathes
Da <500 and DC < 1500
F — UPPER SLIDE
G12 Checking of parallelism of the longi- 0.015/150
tudinal movement oI the upper siide
to the spindle axis.
G — CROSS SLIDE
0.01/300
G13 Checking of squareness of the tfans- | Direction df deviation :
verse movement of the cross)stide o >90°
to the spindle axis.
H — LEAD SCREW
G14 Measurement" of periodic axial slip 0ot
| due to-camming of each thrust
- bearing:
(@) 0.03
For any medsured length
of 300
G15 _ m — Measurement of the accuracy of the
pitch generated by the lead screw.
(b) 0.01
For any medsured Jength
of 50

* DC = distance between centres,
Dg = maximum permissible diameter.
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ISO/R 1708-1970 (E)

Dimensions in millimetres

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da < 800 800 < Da < 1600
Clause 5.422.3.
Dial gauge Measurement should be made in the vertical
0.04/300 and plane (after setting up the upper slide parallel
test mandrel with the spindle axis in the horizontal plane),
only in the working position of the uppelr slide.
0.02/300 Dial gauge
Direction of deviation : and flat disk Clauses 5.522.3 and 3,22.
a>90° or straightedge

Clauses 5.622.1 and 5.622.2.

g.015 0.02 Dial gauge This, operation may be deleted if prpctical
test P3 is carried out.

DC <2000

(a) 0.04 Clduses 6.1 and 6.2.
Hor any measured length of 300
! Precision lathes. A record of the pitch accuracy will be mpde by

DC > 2000 means of an electric pick-up, for instance, feeling the flanks of
For each 1000 increase in distance between the threads of a master lead screw of 300 mm length held
centres Beyond 2000, add to the correspending between centres.
preceding tolerance :
0.005 Other lathes. Length bars will be used associated with a dia] gauge
S0 as to compare the carriage travel to the number of correppond-
Maximum permissible déviation : ing revolutions of the spindle.
O';OS However, for both classes of lathes, a record of the lead screw
(b) 0.015 accuracy (over a specified length and checked along four
for any measured length of 50 generators shifted 90° forward) should be satisfactory.

— 13- 14—
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3.2

Practical tests

No.

Diagram

Nature of test

Cutting
conditions

Checks to be
applied

P1

Machining of cylindrical
pieces** held in a chuck
(the cylindrical piece may

{a) roundness

be mserted 1n the taper of
the spindle),
Da

>
D8

L =0.5Da
L max. = 500

Machining of two diame-
ters on a cylinder over a
maximum length of 20.

(b) cylindr{city

Any\taper thould be suc
that* the mdjor diameter is
near the hegdstock centre,

P2

20

L=

7

Machining of cylindrical
pieces** held in a chuck

D>0.5Da

L =% max.

Facing of flat surfaces per-
pefdictlar to the spindle
(facing only two or three
surfaces, one of which is
central).

Surface flatgess.

Deviation of|flatness should
only be alldqwed in a con-
cave directign.

P3

Threading of a cylindrical
piece**

L =300

ISO triangular thread (ISO
Recommendation R 68).

The start of the screw
thread is taken from any
point on the lead screw.

Diameter and pitch should
be as close as possible to
those of the lead screw.

Accuracy of the pitch.

* DC = distance between centres,

Da = maximum permissible diameter,

** Test pieces are made of steel or cast iron,
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ISO/R 1708-1970 (E)

Dimensions in millimetres

Permissible deviation* .
: . Observations and
Precision lathes Other lathes : M:,asunn% references to
INSITUMENtS | he test code ISO/R 230
Da <500 and DC <1500 Da < 800 800 < Da <1600
(2) 0.007 (2) 0.01 (a) 0.02
(b) 0.2 ) U.04 5) 004 Micrometer Clauses
forL =3 - or precise 3.1and 3.22
or = 300 forL = 300 testing 4.1 and 42
equipment
0.0l5 0.025 Straightedge Clauses
. . and 3.1 and 3.22
for a diamejter of 300 for a diameter of 300 slip gauges 4.1 and 4.2
DC <2000
(a) 0.0B (a) 0:04
for any measpred length for any measuredlength of 300
of 3P0
DC > 2000 Clauses
For each 1000-increase in distance between 3.1and 3.22
centres beyond 2000, add to the corresponding Special 4.1 and 4.2
preceding.tolerance : instruments 6.1 and 6.2
0-005 Orfei?st(gg The screw thread
Maximum permissible deviation : precist should be clean
0.05 without flats or
waviness.
2} 0.0 )] 0.015
for any measyréd’length for any measured length of 50
of 50

- 15—-16~
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4. TEST CONDITIONS AND PERMISSIBLE DEVIATIONS

4.1  Geometrical tests

No. Diagram Object Precision lathe

Da <20 and DC< 60

DC<20
0.0004 (convex)
(9) T ED 20 < DO < 40
B 0.0006(¢onvex)
[ sy ] Inspection of the straightness of the Localtolefance** :
—-ip—— o slideways 0.0402
__4_.[::":_.[__ w for any length of 10

40 <D( < 60

o . 0.0008 (gonvex)
G1 (2) Longitudinal inspection~
straightness of ,the)slideways
in the vertical-plane;
(®) Local tolerhnce** :
0.0002

for any length of 10

()5~ Transverse inspection :
Variation pf level :

possibly, in a plane defined by the
axis of the centres and the tool
i point.

slideways should be in the 0.001p/40
same plane.
DC <20
0.00p4
(a 20 <DE <40
| H‘—’[‘ l 0.0006
. L B — CARRIAGE
; Checking of straightness of carriage
G2 'D wzre\ movement in a horizontal plane or, 40 ESOCI)? 60

&

deviation

* DC = distance between centres,
Da = maximum permissible diameter.

** See section §, page 27.
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ISO/R 1708-1970 (E)

Dimensions in inches

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da <32 32< Da< 64
DC <20
0.0004 (convex) 0.0006 (convex)
20<DC K40 Clause 3.11.
0.0008 {convex) 00012 (convex) (TS Teminded Tt this test cannot be sepprated

Local tolerance™®* from the levelling operation).

09003 | 0.0004 Precision Clauses 5.212.21 and 5.212.22.
for any length of 10 levels,
] optical Measurements should be jnade at pofitions
or equally distributed throughout the length pf the
DC>40 other bed.

For each f0 increase in distance between centres methods .
beyond 40, add to the corresponding preceding The levels may be plaged on the transverse|slide.
tolerancef : : When the slideways are not horizontal, |use a
0.0004 0.0008 special straightedge as mentioned in Figdre 12

of clause 521221 (2°).

Local tolerance** :
0.p006 | 0.0008
for any length of 20

A level should be placed transversely dn the
slideways and measurements taken at a number
Variation of level : Precision of positions equally spaced along the length

0.0016/40 levéls of the slideways.
The variation of level measured at any popition
should not exceed the permissible deviption.

DC <20 (@) For (@) clause 5.232.3 () or 5.232.1.
DC <60,
0.0006 0.0008 dial gauge Touch the front generatrix of the m4ndrel
20 < DC < 40 and mandrel (instead of the mandrel, a straightedge
- with parallel faces may be used).
0.9008 0.0010 between cen-
tres or Length of mandrel between centres should
straightedge be as nearly as possible equal to the|value

of DC.
DC > 40

Foreach 40 increase in distance between centres
beyond 40, add to th&eorresponding preceding (®) XZ?ZK; (b)  clauses 5.212.3 and 5.232.3 (®).

tolerance|: of DC The deviation of straightness of cafriage

0.0002 taut wire movement should, other than in efxcep-
b ermIiSSible deviation - and micro- tional cases, be concave relative tp the
0 bora p P cone Or axis of the centres.
R optical
methods

—-17-18-
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No. Diagram Object Precision lathes
Da <20and DC< 60
Checking of parallelism of tailstock
to carriage movements :
(b)
(@) in the horizontal plane; (@)  ©.0008
% @ Logal tolerance :
L:—'—"* — 0.4004
G3 ! for any lepgth of 20
. (b) in the vertical plane. (p)  0.0012
= constant Local tplerance :
0.0008
for any lepgth of 20
C — HEADSTOCK SPINDLE
(b)
g F¥* (@) _ Méasurement of periodic axial (@) 0.0002
T = slip;
G4 @ (#)* Measurement of camming of (b)  0.g004
| the face plate resting surface. including periodic
axid!l slip
F‘**
- — Measurement of run-out of spindle 0.0003
Gs ]'-_’r nose centring sleeve ’
Measurement of run-out of axis of
centre :
(z) __at the spindle nose of the (a) 0.0002
housing;
(b) at a distance from the spindle (b) 0.0006
Da for a measuring length
nose equal to = or not more g leng
G6 d 2 of 12
than 12, 0.0004
for a measuring length
of 8
0.0002
for a measuring length
of 4

* DC = distance between centres,
Da = maximum permissible diameter.

** [’ = constant pressure on spindle to eliminate axial bearing end play.
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ISO/R 1708-1970 (E)

Dimensions in inches

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da<32 32<Da< 64
DC <60
() and (b) 0.0012 1 (@) and () 0.0016
Local tolerance :
0.0008 Clause 5.422.5.
for any length of 20 ' ) .

With the tailstock as close as possible ‘to |the

Dial gauge carriage, readings are made when both are mojved

DC > 60
(a) and () 0.0016
|

Local tolerance :
0.0012

for any length of 20

together; the tailstock sleeve~should renjain
locked so that the dial gauge-fixed on |the
carriage always touches the same point.

(@ 0.00p4
(b)  0.00p4
if

(@  0.0006

()  0.0008

icluding periodic axial slip

Dia]j gauge and,
possibly,
a special device

Clauses 5.62, 5.621.2,5.622.2 and 5.632.

Fornthe position of the dial gauge, see Figured 59
t6’ 64 and 67 of clauses 5.62,5.622 and 5.6432.

the
the

The value of force F to be applied for
tests (a) and (b) should be specified by
manufacturer.

Clauses 5.612.2 and 5.621.2.

The value of force £ to be applied should] be
specified by the manufacturer.

0.0004 0.0006 Dial gauge
‘ In the case of a tapered spindle nose, the glial
gauge should be placed perpendicular to [the
generating Fue of the taper.
(@)  0.0004 (@)  0.0006
(b)) 0.0008 (b)  0.0020 a 56123
for a measuring length for a measuring length Dial gauge ause 0.6k 2.2,
of 12 of 20 and

test mandrel

() For lathes such as Da > 32, the measur-
ing length might be increased up to 20.

—19-20-
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No. Diagram Object Precision lathes
Da <20 and DC< 60
Checking of parallelism of spindle axis
to carriage longitudinal movement on a
- & (b) len%t;’(l 1e)quz\l to %ﬁ or a maximum equal
t :
67| =5 - @ |
- ; (g) __in the horizontal plane; (a) 0.0004/12
il — frentwards
1 1 11 (b) in the vertical plane. (b) ~0:0008/12
upwards
- .
GS8 [ = Measurement of run-out‘gd centre. 0.4004
1 |
1 1 1]
D — TAILSTOCK
)
] Checking of parallelism of the axis
4 g of the outside of tailstock sleeve to
G9 _*q}‘-r_ﬁ € (a) carriage movement :
:L_—L_J_]i | (a) in the horizontal plane; (2) 0.0004/4
B B frontvards
(b) in the vertical plane. (b) 0.0006/4
upwprds
Checking of parallelism of taper bore
of sleeve to carriage movement on a
3 (b) lengtlz 1e)q%ml to % or amaximum equal
to 1247 :
G 10 _AZIB} X @
| (a) in the horizontal plane; (@) 0.0008/12
J, rl frontpvards
G L1 (b) in the vertical plane. (b) 0.00048/12
upwards
E — CENTRES
Checking of difference in height 0.0008
G11 between headstock and tailstock | Tailstock centre higher
centres. than headstock centre

* DC = distance between centres,

Da = maximum permissible diameter.

** [ = constant pressure on spindle to eliminate axial bearing end play.
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ISO/R 1708-1970 (E)

Dimensions in inches

Permissible deviation*

Measuring Observations
Other lathes instruments and references to the test code ISO/R 230
Da<32 32<Da<64
Dial gauge Clauses 5.412.1 and 5.422.3.
and
(a) 0.000p/T2 (@) 0.0012720 test mandrel
frontyards frontwards
(b) 0.000B/12 (b) 0.0016/20 &) For lathes such as Da > 32, the mepsur-
upwhrds upwards ing length might be increased' up tq 20.
Clauses 5.612.2 and 5.621.2.
The dial gauge being placed perpendicularly to
the taper surface”-0f the head centre, |and
0.0006 0.0008 Dial gauge tolerance being.given in a plane perpendigular
to the spindle &xus, the readings observed shpuld
be divided by cos o, a being the semi cone 4ngle
of the taper. The value of force F to be applied
should be specified by the manufacturer.
Clause 5.422.3.
Dial gauge After the tailstock sleeve has been sufficigntly
(@ 0.0006/4 (@ 0.0008/4 exte}gded, it C;};_ould be locked as under nofmal
frontwards frontwards working conditions.
() 0.0008/4 (b) 0.0012/4
upwgrds upwards
Clause 5.422.3.
Dial gauge The tailstock sleeve should be locked as under
and normal working conditions.
(@) 0.001p/12 (@) 0.0020/20 test mandrel
frontwards frontwards
(b) 0.0008/12 (b) 0.0020/20 (1) B Lohs ot o T~ 2m e sur
d Tl Tt Oyt aS—o@ [-TRZIA-r § 93] -
upwares upwarcs ing length might be increased up to 20.
Clause 5.422.3.
0.0016 0.0024 Dial gauge Touch the top generatrix of the mandrel.
Tailstock centre and Readings should be taken at the extremities of

higher than headstock centre

test mandrel

the test mandrel with the tailstock and tailstock

sleeve locked, as under normal working co
tions.

ndi-

-2t -22 -
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