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PREFACE 

We have pleasure in submitting the present instruction manual and 
wish to inform you that you will find in it all technical speci
fications of the delivered machine, instructions and hints for 
its correct installation, and all information on how to operate 
and set it into operation correctly. A detailed desc ript ion of 
the machine and its working capacities is accompanied by drawings 
and tables. 

The chapter dealing with the electricai equipment includes infor
mation on opera.t.ing voltage, frequency, machine power requirement 
and voltage for the control circuits and lighting. 

Machine maintenance is facilitated by instructions concerning as
sembly and dismounting of the individual machine groups, as well 
as by specifications of parts subject to more rapid wear. The 
instructions for ordering replacement parts will help you to or
der replacement parts - not only those included in the separate 
specifications, but all replacement parts - and will speed up 
their delivery. 

The instruction manual would fail in its purpose if the heads of 
departments and those who are to attend the machine directly were 
not fully acquainted with its entire contents. 

If all hints given in this manual are fully complied with, you 
will be fully satisfied with the accuracy and output of the ma
chine, 

Finally, we would like to assure you that all possibl e care was 
devoted .to the manufacture of the machine . A hundred per oent 
inspection ensures accuracy of the delivered machine within the 
acceptance tolerances laid down for this type of machine. 

We feel certain that the present instruction manual will prove a · 
valuable guide when utilizing the delivered machine and we wish 
you much success and the best results in your working on it. 

TOS BOSTIVAJi, n,p. 

Bearer of Order of Work 
Prague 10 - Bostivaf 
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Deacription of Machine and Its Field of Application 

The BN 102 B universal tool and cutter grinder with ·its ■tandard 
and extra acces■ories is intended for aharpening of all normal
ly uae~ metal cutting tools. It enables also grinding of cy
lindrical and tapered surfaces, both externally and internally, 
a■ well a• grinding of flat surfaces . 

With the application of the wide range of accessorie■ avaiable, 
it is possible to sharpen on the machine twist drills, roughing 
re-rs, reamers, backed-off disc-type milling cutters, long 
tapered tools, broaches, turning tools and cutter heads of a 
max. dis. of 380 mm. The optional accessories enable sharpening 
bf hob■, grinding of radii on milling cutters and grinding of 
profile turning tools. 
Design of the machine permits the grinding wheels to be profile 
dre■aed by copying from a template and the diamond wheels for 
grinding the carbide-tipped tools to be used, 
The various accessories are clamped in the T-slots or on the 
quick-change clamping fixture delivered as an optional extra. 
The optional ' extras include also cooling equipment, dust ex
haust attachment and equipment for hydraulically-c~erated feed 
to the table . 
The wheelhead is mounted on an adjustable column . Vertica_l ad
justa.nt of the latter co lwnn is power-operated, under control 
of pushbuttons, or hand-operated /for fine setting/, controlled 
by a handwheel. 
The wheelhead i■ constructed witll a view to allowing the use 
of change ■pindlea. The wheel spindle is mounted on journal
thruat bearing■ and driven by a flat belt. It can rotate in 
either direction. The grinding wheels are clamped with the aid 
of clamping arbors. 
The tables move on antifriction prismatic ways ensuring precision 
and euy control. 
The worlthead is provided with an indexing equipment and can be 
awivelled both in the horizontAl and vertical plane . It ~is fixed 
on the upper table, The W(?rk spindle ia mounted on antirriction 
bearing■ , 

The controls of the machine are located in such a manner that 
they are euily accessible in performing any kind of grinding. 
The design arrangeniant of the electrical equipment permits any 
attachment, bought and delivered even at a later date, to be 
connected without any modification And without losing any time. 

A 
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MAIN SPECIFICATION OP MACHINE 

MaxilllUJII swinging diameter 

Maximum swinging diameter when raising 
plate is used 

mm 
in . 

1111'11 
in 

280 
11.02 

370 
1,.56 

Maximum distance between centres of tailstocks mm 
in 

760 
29.92 

Maximum distance between centres of 
tailstock and workhea .d 

Height of axis of workhead above table 

H•ight of axis of tailstocka above table 

Tapers in bores of wheelhead spindle 

Tapers in bore of workhead spindle 
or 

Maximum diameter of wheel for tool sharpening 

Haxim\DII diameter of wheel for cylindrical 
grinding 

mm 
in 
mm 
in 

mm 
in 

615 
24.20 

130 
5,11 

130 
5,1! 

Morse No.3 
Morse No.5/ISOSO 
Morse No.6 
l!UI\ 175 
in 6.88 
mm 
in 

200 
7.87 

Maximum diameter of wheel for surface grinding mm 
in 

175 
6.88 

Maximum swivelling of wheelhead 
in horizontal plane 

MaximlUll swivelling of workhead 
in vertical plane 

MaxilllWll swivelling of workhead 
in horizontal plane 360° 

Maximum swivelling of tsi,le to either 
aide through 45 9o0 

Pine swivelling of table toeither side through 9° 18° 
Maximum length of vertical adjustment 

of wheelhead 

Rate of power-operated adjustment 
of wheelhead 

MaxilllUID lenght of longitudinal traverse 
of table 

max1mUl'II lenght of cross traverse of t 'able 

llllll 290 
in ·11. 41 
m/min 1,2 
in/min · 47.24 
mm 510 
in 20.01 j 

11111 250 
in 9.84 

/ TOtl INl■II;;.\ 
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Max. lenght of cross traverse of table 111111 230 
9.05 provided with ~oolant discharge trough in 

Clamping width of table · llDD 1,0 
5.51 

Clamping length of table 

Speed to spindle of wheelhead-reversible 

output of main motor 

Total power required by machine 

Weight of machine with standard equipment 

Weight of machine with complete accessories 

Weight of railway packing 

Weight of seaworthy packing 

in 

111111 980 
in 38.58 

r.p.m. 2800 
r.p.m. 5600 

kW 0,55/0, 75 
RP 0, 75/1.02 

kW 3 
HP 

kg 
lb 

kg 
lb 
kg 
lb 
kg 
lb 

4 
995 

2190 

1544 
3397 

50 
110 

350 
770 

/,-TG--.-IIO-.-■-•~ 
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LIST OF BASIC MACHINE GROUPS 

Stand 

Columns 

Wheelhead 

Slide-tables 

Electrical equipment 

LIST OF STANDARD EQUIPMENT 

Illustration - chapter 1, Fig. 11 
No.of pcs. Machine 

group 

Workhead /Morse 5/ISO SO/ including 
reducing sockets 5/4, 5/3, 5/2, ISO 50/4/ - l 05 

Left-hand tailstock - 1 06 

Right-hand tailstock - l 

Centre Morse No. 2 - 2 

Grinding wheel arbors - 125 mm (4.92 in) long - 1 07a 

65 mm (2.56 in) 

5 mm (0.19 in) 

Clamping tube of arbors 

Flanges of grinding wheels - 36 mm (1.41 

40 mm (1.57 

45 mm (1. 77 

long - 3 

long - 2 

in) 

in) 

in) 

- 1 
dia.- 1 
dia . - · 2 

dla . - 3 

60 mm (2.36 in) dia .- 2 

Grinding wheels (dia, 75 mn, (2 . 95 in), dia. 100 mm 
(3.93 in) - 2 pcs, dia . 150 nun 
(5,90 in) dia. 175 mm (6.89 in) ) 
tot~l - 5 

Holder of grinding wheel covers - 1 
Rod for holders of grinding wheel covers - 2 

Guard covers of grinding wheels -

for 100 mm (3 . 93 in) dia., 30 mm (1.18 in)wide - l 
f o-,; 100 mm (3,93 in) dia., 80 mm (3 . 15 in)wide - 1 , 
for 175 mm (6.89 in) dia., 45 mm (1. 77 in)wide - l 
for 200 mm (7 , 87 in) dia., 40 mm (1.57 in)wide - l 

07b 
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Centring gauge 

Fixed toothed rest 

Universal t oothed rest 
Support stand 

Raising plates /blocks/incl. 4 screws 
Mandrel for clamping tools 
Drift 
Inspection mandrel 

- 1 
- 1 
- 1 

- 1 

- 2 

- l 

- l 

- 1 
Hand grease gun - 1 

Holder of diam ond for dressing grinding wheels - l 
Double-ended open spanner CSN 23 0610 

- size 24/27 - 1 
- size 19/ 22 - 1 
- size 14/ 17 - 1 

- size 11/12 - 1 
- size 9/10 - 1 

Hexagonal socket spanner 
CSN 23 0710 - size 12 

- size 10 
- size 8 
- size 6 

Single-ended hook-type spanner 
CSN 23 0730 - size 30/ 35 

Clamping bolts M 12 x SO including washers 
and nuts 

Spot light 
Table of values "H" 
Operation and maintenance instruction manual 

- 1 
- 1 

- l 

- 1 
- l 

- 6 

07c 

07d 
07e 

07£ 
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LIST OF OPTIONAL EXTRAS 

Cylindrical _grinding attacnment 

Internal grinding attachment 

Vice for surface grinding 

Attachment for grinding between centres 

Attachment for grinding backed-off disc-type 
milling cutters · 

Roughing reamer grinding attachment 

Attachment for grinding carbide-tipped tools 

Attachment for grinding twist drills ranging 
in diameter from 5 to 25 mm (0.19 - 0.98 in) 

Dust exhaust attachment 

Flat magnetic clamping plate with permanent magnet 

Cooling equipment 

~adius grinding attachment 

Collet ehuck equipment controlled from rear, 
for 3 - 20 mm (0.11 - 0,78 in) dia, 

Collet chuck equipment controlled from front, 

Group 

10 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

23a 

for 5 - 25 11111 (0,19 - 0.98 in) dia. 23b 

Mandrel for clamping tools with Morse No. l taper 23c 

Set of collets for collet chuck equipment controlled 
fr0111 rear /for 3~- 20 !1111 (0.11 - o.78 in) gripping 
range, withou~ collet for 18 11m1 (0.70 in) dia./ 23d 

Set of collets for collet chuck equipment controlled 
from front /for 5 - 25 11111 (0 . 19 - 0.98 in) gripping 
range, without collet for 18 mm (0.70 in) dia./ 23e 

Radiua ·wheel dresser /cradle/ 25a 

Profile wheel dresser 25b 

Attachment for grinding cutter heads ranging in 
diameter up to 380 mm (14.96 in) 26 

Attachment for grinding hobs 27 

Quick-change clamping fixture for ac••••oriea
vertical type 

·ouick-change clamping fixture for acce■■orie■-
horizontal type 

28a 

28b 

/,-Tae---.-•• --,-",~ 
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Clamping fixtures 29 

- 160 mm (6.29 in) dia . three-jaw chuck with Morse 5 
taper shank 29a 

160 mm (6.29 in) dia. three-jaw chuck with flange 
for clamping to quick-change clamping fixture 29b 

125 mm (4.92 in) dia. four-jaw chuck with Morse 5 
taper shank 29c 

125 mm (4.92 in) dia. four-jaw chuck with flange 
zor clamping to quicK-cha~ge clamping fixture 29d 

100 mm (3,93 in) dia. three-jaw chuck with Morse 5 
taper shank 29e 

100 mm (3.93 in) dia. three-jaw chuck with flange 
for clamping to quick-change clamping fixture 29f 

160 mm (6 . 29 in) dia. face pl~tfA:-- 29g 

- quick-change collet chuck for 3 - 16 mm 
(0,11 - 0.62 in) dia. 29h 

- 160 mm (6.29 in) dia. round magnetic clamping 
plate with permanent magnet 291 

Equipment for hydraulically-operated longitudinal 
fged to table 30 

__.,,..... 
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DESCRIPTION OP BASIC MACHINE GROUPS 

Stand 

The machine stand is box-shaped and provided with precision 
gUideways. At the front of the stand is located the panel with 
electrical instruments and on its top is fixed the sleeve in 
which the adjustable colunn moves . Vertical adjustment of the 
column is actuated by a hand-wheel or motor, through a worm 
gearing and rack fixed to the column. 
In the adjustable column is located the swivelling column, 
which carries ~he wheelhead. 

Columns 

Illustration - chapter 1, Fig. 2, 3. 

The sleeve of the columns /Fig. 2/3/ is bolted to the machine 
stand and sealed to prevent grinding dust and coolant from 
penetrating inside. 

The adjustable column /Fig. 2/4/ is guided by the sleeve and 
secured against rotation by the wedged strip piece /Fig. 2/8/. 
Excessive clearance between the column and its sleeve is elimi
nated by the strip piece. The adjustable column can be secured 
in any position by the braking screw /Fig. 2/2/. Underneath the 
screw an insert from plast i cs is located. In adjusting the 
column, do not forget to loosen the screw! The column is pro
tected against penetration of impurities by the bellow /Fig,2/1/ . 
Fine vertical settings of the adjustable column are produced 
by the handwheels /Fig. 3/3/, the rotation of which is tra .ns
mitted through the gearing /Fig. 3/5, 6/, worm /Fig . 3/9/, worm 
gear and pinion to the rack provided on the column /Fig. 2/12 , 
10, 9/. However, prior to the fine vertical setting, it is ne
cessary _to engage the clutch /Fig. 3/2/ . Simmultaneously with 
engagement of the clutch, the motor for power adjustment /Fig . 
3/8/ is put out of operation. One graduation on the handwheel 
/Fig. 3/4/ is equa~ to 0 , 01 mm (0 . 00039 in) long adjustment. -
The clutch /Fig . 3/2/ being disengaged, the hand-operated ad
justment of the column is put out of operation and the limit 
switch /Fig. 3/1/ connects the motor for power-operated adjust
ment to power . T~ereafter, the latter.motor can be controlled 
by pushbuttons located both at the front .and on left-hand side 
of the machine stand. The rate of power-op ·erated adjustmen~ 
in the vertical direction is 1.2 m/min (47.24 in/min). 
The drive is transmitted from the motor to the worni 'gearing by 
a V-belt . The latter belt is tensioned by shifting the bracket 
/Pig, 3/7/. ' 

Maximum length of hand - operated adjustment of the columns is 
290 mm (11.41 in) . In the upper and lower reversing point, the 

;novement is restricted by posltive stops. 

, 
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Maximum length of power-operated adjustment of the columns is 
270 mm (10.62 in) . The adju~tment ia restricted by the Umit 
switches /~ig. ~/11 / , which switch off the motor 10 mm (0.39 in) 
i n front - of the reversing points. Thia arrangement prevents 
•hard• beuing against the positive stops. 

The a.wivelling . col~ /Fig. 2/5/ is located inside the adjustable 
columri and can be swivelled thro~gh 350 deg. about its vertical 
axis . Amount of swivelling can ·0~ read off a graduated scale. 
On top of the swivelling column, the wheelhead is assembled. 
At t he bottom of this column there is located the motor driving 
the wheel spindle /Fig. 2/7 / . The motor is a·ecured to the 
br acket /Fig. 2/6/ . The bracket is adjustal:,le and permits thus 
the driving belt to be tensioned. 
The driving belt is tensioned with the aid of two spanners. 
One spanner serves to loosen nuts of the pinion /Fig. 2/13/ and 
the other serves to turn the pinion accordi)lg to need. The 
driving belt being tensioned, the bracket with mot?r has to be 
secured in its set position by tightening the nuts of the pi
nion . 

• 

\ 
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Wheelhead 

!llustration - chapter 1, Fig. 4, 5 
chapter 5, Fig. 1 

The wheelhead ·spindle /Fig, 4/1/ is mounted on journal thrust 
bearings sel~cted in pairs and provided with the textile-rubber 
cages /Fig. 4/2/. The bearings are located 1n special boxes 
/Fig. 4/3/. Rotation of the spindle is reversible. Drive is 
taken from a -two-speed motor, by flat endless belt. . ' 

The spindle speed /either 2.800 or 5 , 600 r.p .m./ is preselected 
by a selector switch and spindle rotation is started by push
buttons on the ···pushbutton panel located at the front and left
hand side of the -machine stand. Spindle rotation is stopped by 
the central pushputton marked ip red. · 
At both ends, the . spindle is provided with taper bore Morse No.3. 
In clamping the arbors carrying the grinding WQeels, the spindle 
can be secured against rotatlon by the arresting pin. 
The top of the wheelhead body ·1s .p~ovided with crosswisely . 
arrai:iged T-slots intended for ·~1xlhg of various accessories and 
attachments /e . ~., arm of · i nternal grinding attachment, spot 
light, universal and fixed rest, etc./. 

The wheelhead is located on the swivelling column, together with 
which it can swivel about i ts ~e~tical axis through 350 deg. 
Swivelling can be effected afte ·r loosening the nut of the 
locking pin /chapter 5, Fig • . 1/22/, The wheelhead is sequred in 
its ·swivelled position by t~ghtening the respective ·nut. 

Setting __ Clearance in Bear~ngs 

Clearance in tjle wheelhead bearings is set in the manufacturing 
works, It 'should be re-set only if t~e surface finish obtained 
makes it ·neces,ary, 

· The bearirtgs are-delivered by .the . sub-cont - actor in pairs. It 
means that they are ready for assembly with the necessary amount 

• of · pre-loading. Axial clearance of the bearings is ~hanged ex
chusively by _ modific~tion of the wid.th of the middle distance 
rings /Fig. 5/3( 4/. The nuts /Fig. 5/6, 7/ 4re firmly tlghtened. 
With the new bearings the distance rings liave .' the same width . 
If ,you replace the bearings delivered in pair /Fig. 5/2, 5/ by 
bearings that · are ,n?t selected in pairs, it wi_ll ' be necessary to 
measure the difference in width of the internal and external 
bearing rings. · 

' . . 
The axial . cl~arance sh~uld be checked and the bearings replaced 
according .to the following instructions: 

i' . The bearing /Fig. 5/2/ hali to be supported on its internal 
rin _g . • 

2 . The, distance ring /Fig . 5/4/ and the other bearing /Fig. 5/5/ 
has to be placed on the external ring of the bearing. 

........ ..i,aa \ 



132! 

BN1112J 

' 

3. A pressure of 10 kg (22 lb) has to be appiied to the inter
nal . 'ring and distance be't'we·en the- internal rings of both 
the rings measured. Thereafter, the internal diatance ring 
/Fig. 5/3/ has to be reduced by grinding to -a width equal
ling the measured value. The pressure of 10 kg (22 lb) re
presents the required pre-loading o~ the bearing. 

4. The bearings with the distance rings modified as stated above · 
have to be assembled in the boxes /Fig. 5/l - right-hand · 
box/ and the spindle allowed to run for 24 hours. 

The right-hand box serves to compensate for thermal dilatatio~. 
Do not mistake it for the left-hand box. 

The bearings have to be lubricated with the ~pecial grease SP 2. 
While the spindle is being run-i8, its temperature should be 
checked. It should not exceed 60 c. If, however, the . tempe
rature is higher, it is necessary to modify stil more the axial 
ring of the bearing. For ~~e wheelhead, bearings CSN /SKF/ 
A 7207 AT are used. 

Replacement of the ~arings !l"d clearance setting in the m should 
be ·carried out by skilled staff only. 

__ , 
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Slide - Tablea 

Illustration - cha~ter l, Fig. 6, 7, 8. 

The cross slide is slidably mounted on prismatic and flat ways 
provided on the machine stand. The front side o.f the slide is 
provided with T- slots intended for clamping various .accessories 
and attachments . Cross feed to the slide is actuated ~y the 
handwheels /Fig . 7/3/ located both at the front and rear of the 
machine. One division of the graduated scale on the handvheels 
/Fig, 7/l/ is equal to a 0.02 mm (0 . 00078 in) long displacement . 
Length of traverse of the slide provided with the coolant dis
charge trough is 230 mm (9.05 in) and of the slide without the 
through 250 mm (9 . 84 in). The lead screw /Fig. 7/2/ has thread 
Tr 30 x 4 and is mounted on one end on a thrust bearing . 

The cross slide carries the tables. The bottom table /Fig. 6/6/ 
moves in antifriction ways, on rollers of 18 mm diameter /Fig. 
6/2/ . The rollers are guided by cages in the ground strip pieces 
/Fig . 6/l, 3, 7 , 8/. The longitudinal traverse of the table is 
hand-operated, or, when use is made of the equipment for hy
draulic table feed, hydraulically-operated. 
The hand-operated traverse of the table is controlled by a crank 
at the rear of the cross slide. Fine setting of the ~able is 
accomplished by the handwheel on the right-hand front side of 
the slide, through a reduction gearing and differential /Fig. 
8/1/ . 
The hand-operated travel for fine setting of the table is enga
ged by pulling out the button /Fig . 8/2/. Thereby , the gear 
~heel /Fig. 8/3/ is brought into mesh. 
Length of the longitudinal traverse of the table can be limited 
by the adjustable stops. Maximum length is 510 mm (20.07 in). 
The upper table /Fig. 6/5/ can be swivelled on the bottom table 
through 45 deg. to either side, Rough angular setting of the 
table is done with reference to a graduated scale provided on 
the swivel base. Fine angular setting within a range of± 9 deg. 
is accomplished with the aid of the screw /Fig. 9/3/ and with 
reference to the index plate /Fig, 9/2/, after previous loosening 
of the lever~ /Fig, 9/l/ and nuts /Fig, 6/4/ . After rough angular 
setting, the starting position of the table for fine angular 
setti ng is aecured by a lever to engage with a groove in the 
rack /Fig , 9/4/. 

/ Tata .... ,,:.i \ 
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DESCRIPTION OF STANDARD EQUIPMENT 

Work.head 

Illustration - chapter 1, Fig. 10 

The workhead is the e~ipment mostly used. It can be swivelled 
both in the vertical atid horizontal plane. Amount of swivelling 
is read off graduated scales. 
The work spindle /Fig. 10/2/ is mounted on antifriction bearings 
and provided with a graduated scale aliowing cutting angles to 
be selected. The workhead is provided with T-slots /Fig. 10/1/ 
for clamping the work rests. The workhead has an in-built di
viding attachment including basic dividing plate providing for 
24 divisions /Fig. 10/4/. After loosening the nut / Fig. 10/6/ 
and removal of the distance ring /Fig. 10/5/, the basic dividing 
plate can be replaced by other dividing plates, according to 
need and selection. The following further plates are available, 
providing for divisions: 

z .. 20 for 20, 10, s, 4 and 2 divi~ions 
z · = 22 for 22 and 11 divisions 

z "' 24 for 24, 12, 8, 6, 4, 3 and 2 divisions 

z - 25 for 25 divisions 
z = 26 for 26 and 13 divisions 
z = 28 for 28, 14, 7, 4 and 2 divisions 
z = 30 for 30, 15, 10, 6, S, 3 and 2 divisions 
z = 3,2 for 32, 16, 8, 4 and 2 divisions 
z • 34 for 34 and 17 divisions 

z • 36 for 36, 18, 12, .9, 6, 4, 3 and 2 divisions 
z • 38 for 38 and 19 divisions 

z • 40 for 40, 20, 10, 8, 5, 4 and 2 divisions 

The above-sta~ed dividing pla~es are delivered as optional extras. 
The work spindle can be locked in any set position by means of 
the screw /Fig. 10/3/. 

The workhead is fixed on the table, in any desired position. 
When used in conjunction with the tailstock, the workhead is 
fixed on the left-hand aide. 
Por the grinding of tools ranging in diameter from 280 to 370 mm 
(ll.o2 to 14.56 in) raising blocks are used. For the clamping of 
tools the work spindle /Fig. 10/2/ is bored taper Morse No. 5 
and taper ISO so. With the aid of reducing sockets delivered 
along with the machine it is possible to fix in the spindle bore 
also the tools with taper shank Morse No. 5, 4, 3, 2 and ISO SO 
and 40. on special order, the workhead can be del~vered with 
the work spindle with Morse No. 6 taper bore. 

A 
/ TOIi ...... .;;\ 
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Left-hand and Right-hand Tailstock 

Axis of work holding centres of the tailstook is aligned with 
a.xis of spindle of the wo,rkhead. This arrangement permits the 
tools to be clamped between centres of the tailstocks. orb
tween centres of the tailstock and workhead. The bar r el of the 
right - hand tailstock is spring-loaded and adjustable by means 
of a hand lever . Pressure produced by the work holding ,ce ntre 
can be set by pre-loading of the respective spring. 
Height of the work holding centres of the tailstocks above the 
clamping surface of the upper table is 190 mm (5.11 in). Maxi
mum distance between the centres of the tailstocks is 760 mm 
(29.92 in). Maximum distance between the centres of the tail
stocx and workhead is 615 mm (24.21 in). Maximum swinging dia
meter is 280 mm (11,02 in) and when raising blocks are used 
370 mm (14.56 in). The tailstock barrels are bored Morse . No. 2 
taper . 

1--- .. ~ J 
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TRANSPORT A.lD INSTALLATION 

Taklng deli.very of machi.ne 

S~lectlon of working site 
Transport of machine to working &1te 

Installation of machine 

SPECIFICATION OF PIGtrRES 

1. Transportation of machine by crane 
2. Measurements oi machine and worklng site 
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TAXING DELIVERY OF MACHINE 

After unpacking the machine, check it for possible da.mage 
suffered in transit, 

With each machine is enclosed a packing specification listing 
the contents of the consignment . Check the contents to ensure 
that it corresponds to the packing specification . Shortages or 
damage, if any,have to be reported to the manufacturing works 
without delay. 

SELECTION OF WORKING SITE 

In selecting the working site is necessary to bear in mind the 
fact that the ambient ten:perature must be uniform and that t .he 
machine must not be exposed to the effects of direct sunshine. 
Non-uniform warming up of the machine will resµlt in an uneven 
thermal dilatation of the individual working parts of the ma
chine, thus affecting unfavourably the ultimate accuracy of the 
machine. 
The machine should be located as far as possible from possible 
sources of vibration, i.e. especially from machines working 
on the principle of imp~cts. 

TRANSPORT OF MACHINE TO WORKING SITE 

Illustration - chapter 2, Fig. l 

The machine delivered to the user is secured to the wooden skids 
and covered by a tarpualin or packed in a seaworthy case. 
The machine can be delivered to the working · site either by 
shifting it on the wooden skids or by transferring it by a crane. 
In shifting it on the wooden skids steel rollers should be used. 
During such shifting, care should be taken that the machine is 
not subject to excessive impacts. 
For transport by crane, the machine can be suspended with the 
aid of an endless hemp rope of a carrying capacity of 1 . 200 kg 
(2640 lb). The rope has to be slid through the openings provi
de~ in the machine stand and accessible after removal of the 
respective cover. Then, the rope is suspended from the crane 
hook. At the same time, care has to be taken that the rope pas
ses ·pn either sitle clear of the handwheels actuating vertical 
adj~stment and does no~ catch- on . the cross slide, ~olumn or mo
tor. The above-described mode of machine suspension from a 
crane calls for extraor~ .inary care and skill of th& crane ope-
rator. . . . 

A safer and simplier mope of transfer is 9onsidered the trans
portation of the machine by a crane using the transportation 
hook, The latter hook is delive~ed on sp~cial order and against 

-~ 
;-=,.-Ot1--HO-ST_,1va• \ 
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extra charge. The transportation hook is to be screwed by l!lellllB 
of two bolts M 16 x · so into the th%eaded holes provided in the 
machine stand /on the machine delivered by the manufacturing 
works these holes are closed by plugs/ ·. After the machllle has 
been delivered to the working site, the th%eaded holes have to 
be closed by the plugs again. The machine is balanced for 
transportation by a cran~. Possible corrections in machine ba
lance have to be done by adjustment of the cross slide. 
For transport of the machine, the tables are freely located on 
their guideways and secured in their middle position by means 
of their stops. It is recommended to devote special care to 
them so that they do not leave their guideways after removal of 
the secu~ing wooden beams . 

The prismatic table ways are protected against damage in transit 
- their rollers· and cages are removed from them and replaced 
by wooden blocks. Therefore, before completing installation of 
the machine, do not forget to replace the wooden blocks by the 
cages and rollers . This replacement should be done according to 
the instructions given in Chapters. 

INSTALLATION OF MACH:r:NE 

Illustration - Chapter 2, Fig, 2 

A special foundation need not be constructed, The machine has to 
be erected on a solid floor, steel wedges with conicity of about 
1:20 driven under it and the machine levelled. 
For levelling, use a precision water level placed on the upper 
table both in the longitudinal and transverse direction. 
Checking of i:n_achine level has to be done only after the upper 
table has be'en seated on the respec-t ,i ve rollers. 
After levelling, the machine has to 'be g~outed with cement mor
tar to be allowed to harden • 

For special cases calling for securing the machine by anchoring 
bolts, the machine is provided with 17 rrim (o.,66 in) dia. holes 
receiving the anchoring bolts. Pitch distances of the holes a~e 
given in Fig, 2, · · 

outline of the machine and overall measurements are apparent 
from Fig. 2. The hatched portions indicate over-runs of both the 
table and cross slide performing their strokes of maximum length. 
To the protruding machine parts it is necessary to add about l m 
(39.37 in) wide space; · ensuring thus easy access to the machine 
in case of possibl~ dismantling. · 

In install 'ing -the .machine, it · ;s necessary to take into account 
also location of the optional attachment .a. 
It is recommended to locate the attachments in •accordance with 
the layout given in Fij1''• 2 • . The numet4ll! given thei:ein refer to 
the following ~ttachments: 

/,-Taa---.... -.-·.-~ 



1332 
BN102B 

~ 

. 
-

1 - coolant tank with pump 
2 - hydraulic power unit 

3 - dust exhaust attachment 

The parts of the machine and att achments that are.no t painted 
are coated for transport purpose~ with. prot e ctiv e grease . Be
fore putting the_machine into operation, this pro tective layer 
has to be removed and the respective parts washed -with ker osene. 
After cleaning, all unpainted parts have to be oi l ed and t he 
lubrication sockets and nipples rinsed with ke r os ene . 

Important! For cleaning do not use spirit or ace t at e -
they dissolve and damage the paint . 
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ELECTRICAL EQUIPMENT OF MACHINE 

Electrical equipment 

Connectio n of machine to power mains 

Desc r iption of electrica; . ~quipm ent 
Maintenance of electrical equipment 

SPECIF I CATION OF FIGURES 

1. Location of electrica l equipment - view 
2 . Location of electrical equipment - · view 
3 . Wir ing diagram 
4, Wi ring diagram 

from front 
from rear 

/,.._T_O_e_ NO_ e_U~ 



133 4 
BNl02B 

- -

........ 
J 

ELECTRICAL EQUIPMENT 

Illustration - Chapter 3, Fig. 3, 4 

·The electrical equipment is arranged according to the wiring 
diagram /Fig. 3/. It is constructed so that all the sockets 
enabling connection of various attachments are alive, even if 
some of the attachments are not delivered along with the ma
chine. This mode of wiring enables the user to buy such attach- , 
rnents later and to connect them to the respective feeding cir
cUit without any additional adaptation of the electrical sys-
tem of the machine. 

The machine electrical equipment is rated for the operating 
voltage and frequency as given in the respective purchase order. 
Design of the electrical equipment enables the machine to be 
connect ed to power mains of the following voltages: 190 V, 
220 V, 380 v, 400 V, 415 v, 430 v, 440 V and 500 v. It is a
chieved by a simple change-over of the terminal box /by change 
of fuses and thert!lal relaysy. 

CONNECTION OF MACHINE TO POWER MAINS 

Ill~Qtration - Chapter 3, Fig. 1 

Before connecting the machine to the power mains, check whether 
the voltage and.frequency given on the name plates of the mo
tors and other e lectrical instruments conform to the voltage 
and frequency of power mains to which the machine has to be 
connect~d. The voltage and frequency are given also ~n the cover 
of ,the input terminal box. 

The machine has to be connected to power mains by ~eans of 
correctly dimensioned conductors to be connected to the termi
nals P, N, R, s, T of the input terminal oox /Fig. 1/PS/. 
The machine being connected to the p.ower 1')ai:ns., make sure that 
the motors rotate in the correct direction, according t o index 
plates provided on them. · 
Extraordinary care has to be devoted to earth i ng of the machine. 

In vi:ew of ·the -fact that an incorrect connection of the machine 
to power mains might result in dernage to the machine or injury 
of the attendant, it is advisable to appoint a specialist to 
do the job; 

,----~~ · 
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DESCRIPTION OF ELECTRICAL EQUIPMENT 

Illustration - Chapter 3, Fig. l, 2, 3, 4 

F.ig. l/1 
1/2 

1/3 

1/4 

l/5 
l/6 
l/PS 
2/1 

2/2 

2/2 

.!/3 
3/Vl 
3/7,/2 

3/V3 
3/V4 

Cover of electrical gear closing switchgear 
Socket connecting to power the cylindrical grinding 
attachment 

Main switch disconnecting the machine from power 
mains 

Front control panel 
Signal lamp 

Socket connecting to power the hydraulic power unit 
Input terminal box /five-pole/ 

Switch for changeover of wheel spindle rotation 
/for changeover of speed as well as reversal of 
rotation/ 

Socket for lighting unit /at the left, when 
viewed from rear/ 

Socket for dust exhaust attachment and cooling 
attachment /at the right, when viewed from rear/ 
Control panel 
Main switch 

<;witch of . cylindrical grinding attachment 
<;witch of light-ing unit 

Switch for changeover of wheel spindle rotation 
/for changeover ·of speed as well as · reversal of 
rota ti oh/ 

3/Pl, P2, · P3, E\4, PS, P6 - F·u~es 

3/Sl, S2, S3, 54, SS - Contactors 
3/Fl, 
3/Dl, 
3/Hl 
3/01 
3/Ml 

3/M2 

F2, F3, F4 - Protective relafs 
02, 03, 04 - Sockets 

Signal .I.amps 
Lighting unit 

Main motor driving wheel spindle - 2AP 80/4/2, 
3x380 v,· 1,400/2.800 r.p.m., o.55/0.75 - kW 
(0.75/1.02 HP); SO c/s, form HO, runout 5 microns, ~. /TH2/. V 

Motor powering vertical adjustment · of the columns -
AP 63/4, 3x380 v, 1,330 r.p.m., 0.18 kW (0.24 HP), 
SO c/s, form an 1'M12/. 

/,--T-0.-f!O__,._ tlT-~ I 
J 
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Coolant pump motor - COA 2 - 22, 2,800 r.p.m., 
0,125 kW (0,17 HP), 3x380 V, SO c/s, /TH 2/. 

3/ M4 Motor of dust exhaust attachment OZ 360 - 2AP 
80/2s, 3x380 V, 2,780 r . p.m., 0.75 kW (1.02 HP), 
SO c/s, form H 7 /TH 2/. 

3/MS 

3/M G 

Mot or driving hydraulic power unit IH/i 2 /TB2/ 
Motor of cylindrical grinding attachment - AP 63/4, 
3x380 V, 1,330 r . p.m., 018 kW (0.24 HP) , SO c/s, 
form H 29 /TH 2/. 

4/ Al, A2, A3, A4, AS, A6, A7, A8, A9, AlO, All, Al2 -
Pus hbuttons 

4/ Kl , K2, K3 - Limit switches 

MAINTENANCE OF ELECTRICAL EQUIPMENT 

The e lectrica equipment calls for planned and regular main
tenanc e. Within shorter time intervals, it is necessary to re
move du st and impurities =rom the rooms housing the electrical 
equipmen t, as well as from all the electrical instruments and 
machine s . Within longer t~me intervals, the screws of all 
joints ha ve to be re-tightened and contacts of the switches 
checked. The fuses, insulation resistance and, or also~the 
earthing conductor have to be checked. 
The mot o r s have antifrict_on bearings lubricated with grease. 
They can run for a very long t1Jne without adding 'lubrication 
greas e . However, to &xtend the operative life of the motors, 
it i s adv i s able to have them checked once~ year by a specia
list. Such a checAing may be combined with replaceme nt of the 
grease charge of the bearings. Before fresh grease ia charged 
in the be arings, the latter have tp be cleaned with petrol. 
For c l eani ng never use kerosene or crude oil. The f r esh grease 
may be char ged only in a vell-dried out bearing . 

BEFORE ANY HANDLING OF ELECTRICAL EQUIPMENT IT IS NECESSARY 
TO TAKE OUT FUSES FROM INPUT TERMINAL BOX AND OPEN MAIN SWITCH! 

Elec trical parts subject to rapid wear: ---·-- -------- - -------------
EL i nstrument 

Conta ctor 220 v, SO 
Contac tor 220 V, SO 

Prot ec t iv e relay 

Li mit swi t ch 

c/s 
c/s 

CSSR 
CSN 

VM 4 

JC l 

SIEMENS 

K915 III.l 

K915 III.l 

R 100 Rl337 - 10 

JCS6 FKlO 

I<LOCKNER 

OIL 00 

OIL 00 

Z 0 

.BROVN 
BOWER! 

SLA 6 

SIA 6 

TSA lOa 
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A1 

A2 

F2 
32 

22 

P1 P2 P3 P4 P5 P6 

190-220'1 15 10 2 2 2 10 

380-4fXJ'v 10 6 2 2 2 6 

415-~·~10 6 2 2 2 6 

500V 6 4 2 2 2 4 

A9 
28 

9 A10 I S4-f 

29 

F3 

F1 F2 F3 F4 

3,4 0,5 ,l4 3,4 

2,3 as 1,5 1,5 

2,3 0,5 1,5 1,5 

1,5 0,.) 1,5 1,5 

F.S 
0,5 

o,s 

as 
n:u ~. . 

4 

FS 

F4 
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HYDRAULIC EQUIPMENT 

The hydraulic equipment for longitudinal traversing of the 
table is dealt with s~~arately as an optio nal extra, in 
chapter 6 - "Grinding technology". 

The machine has no other hydraulically operated functions. 

A 
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OPERATIO~ 

Safety of operation 

Preparation of machine before putting it into operation 
Control elements 

Clamping of arbors and grinding wheels 

SPECIFICATION OF FIGURES 

l. General view of machine - control elements 
2 . Clamping of arbors and grinding wheels 

/,-T-0-■-NO-IITI___,~ 
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SAFETY OF OPERATI ON 

The machine incorporates the followi.~g features ensuring safety 
of operation: 

All rotating parts and drivi~g belts are provided with guard 
covers. 
The machine is provided also with the covers against splashing 
coolant and flying chips of grinding wheel in case of its 
sudden breakage. 
The machine can be tended either from the front or side. As a 
result, the operator need not stand unnecessarily in front of 
the grinding wheel. · 
Design of the machine conforms to the safety prescriptions of 
the relevant Czechoslovak Standard Specifications CSN. 
It is recommended to pay special attention to clamping of the 
arbors and grindin9 wheels . Correct and safe procedure - is given 
in this manual. 

PREPARATION OF MACHINE BEFORE POTTING IT INTO OPERATION 

You are advised to study. thoroughly the present manual and thus 
get well acquainted with the machine and its accessories before 
putting it into operation. Special attention has to be paid to 
the paragraphs dealing with lubrication, included in chapter 7. 

Replacement of wooden blocks /serving for transport purpose/ 
by antifriction rollers 
-------- - ------------------------------
Illustration - Chapter 5, Fig. l; Chapter 1, Fig. s. 

For transport purpose, the antifriction rollers and cages are 
taken out of the table ways and in their place are put wooden 
plocks . The tablu rest on them fre.ely, held down only by their 
~ gravity. 
Before putting the machine into operation, the tables have to 
be lifted at point A /Fig. 1/A/ and t r ansferred to an auxiliary 
assembly bench, to be kept in readiness in advance. The tables 
have to be l ifted up in a perpendicular direction . 
The wooden blocks have to be taken out, the guideways of the 
slide and tables dry cleaned and again oiled. At this stage, 
strict cleanliness has to be observed. On the flat guideway the 
si 0on cage and 24 antifriction rollers have to be placed . On the 
90 prismatic guide way also the cage and 24 antifriction roliers 
have to be placed . However , the rollers have to be inserted 
alternately so that, every second one is slightly swivelled in 
such a manner that their axes are at an angle of 90 deg. / chap
ter 1, Fig. 5/ . 

/r- TO- •_ N_ O_STI_~ 
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Before being inserted, the rollers have to be dxy cleaned. They 
are graded with precision and cannot be replaced by other rollers. 
To. compensate for a possible loss, two rollers are delivered 
in excess. 
Thereafter, the tables have to be placed with utmost care on the 

. guideways, while lowering them· in the perpendicular direction. 
The tables have to be secured immediately by stops. It may be 
noted that the tables move on the antifriction guideways with a 
great ease and unless they are secured by the stops they are 
liabl e to run out of them. 

,----' ~ 
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CONTROL ELEMENTS 

Illustration - Chapter 5, Fig.l 

The specification given below includes the machine control ele
ments that are shown in Fig.l. 

1. Socket for connection of the cylindrical grinding attachment. 
The socket is continuously connected to the respective feed
ing circuit and the attachment can be connected at any time, 
even if it is bought and delivered supplementarily. It is 
operated by means of a pushbutton /Fig.1/27 and 1/29/. 

2. Central pushbutton "STOP". The pushbutton disconnects a t 
one time all the electxical instruments and machines. 

3. Pushbutton initiating power adjustment of the column carry ing 
the wheelhead in downward direction. 
Over-running of the extreme bottom position is prevente d by 
a limit switch. 
The column moves only while the pushbutton is kept depres sed . 
The pushbutton being raleased, the movement is discontinued. 

4. Pushbutton starting the motor driving the wheelhead spindle. 
S. Pushbutton initiating power adjustment of the column carrying 

the wheelhead in upward direction. 
over-running of the extreme upper position is prevented by a 
limit switch. 
The column moves only while the pushbutton is kept depresse d. 

6. Graduated collar of handwheel actuating vertical adjustment 
of wheelhead. One graduation= 0.01 mm (0.00039 in). 

7. ~andwheels actuating vertical adjustment of wheelhead and 
adjustment of cross slide. 

8. Graduated collar of har.dwheel actuating adjustment of cross 
slide. One graduation= 0.02 rnm (0.00079 in). 

0 0 9. Screw for fine swivelling of table /+9 , O, -9 /. 
10. Levers for releasing table before swivelling. 
11. Base plate carrying workhead. 
12. Angular bearing /pedestal/. It enables the workhead to be 

swivelled through 360 deg. both in horizontal and vertical 
plane. 

13. Nut and ring. The latter nut and ring being loosened, the 
diving plate of the dividing attachment of the workhead can 
be replaced by an other dividing plate. 

14. Workhead. 
15. Left-hand adjustable stop limiting longitudinal traverse 

of the table. 

~___,.A 
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16. Pixed atop. 

In using the equipment for hydraulically-operated longitu
dinal traverse of the table, the Jatter atop has to be re
moved and the adjustable stops have to be restricted to their 
next positions by the respective set aorews, in the T-alot, 

17. Wheelhead. 

18. Right-hand adjustable atop limiting longitudinal traversing 
of the table. 

19. Differential for hand-operated slow longitudinal traversing 
of table. It ia put into engag...-nt by pulling out; respecti
ve knob. The knob bein9 pushed in, the differential is put 
out of engagement and the table can be freely moved in lon
gitudinal direction. 

20. Right-hand tailstock with spring-loaded centre . 

21. Left-hand tai ·latock with adjustable tailstock barrel. 
22. Set screw for securing the wheelhead in position after ver

tical adjustment. 
-

23 . Crank actuating hand-operated rapid adjustment of table in 
longitudinal direction, The table can be moved after the 
.crank hu been .pulled out. The crank being pushed in, the 
table cannot be controlled by it. 

24. Arresting pin securing the wheelhead spindle against rota
tion. Used in changing the arbors with grinding wheels. 

25 . Clamping slots on cross slide. 
They are used for the clamping of certain attachments, 
9auges and auxiliary means. 

26. Main switch. It cuts off the machine from power supply. 
27. Pushbutton switching on the hydraulic power unit and attach

ment for cylindrical grinding. 
28 . Puahbutton switching on the dust exhaust or cooling attach

ment. 

29 . Pushbutton switching off the hydraulic power unit and 
attachinent for cylindrical grinding • 

30. Pushbutton switching off the dust exhaust or cooling attach
ment. 

31. Signal lamp of the main switch • 

32. Socket for connection of the hydraulic power unit . 
' 33. •ipput terminal box. 

' 34. Clutch of vertical feed to the wheelhead. If the knob of the 
clutch is pulled out, vertical feed is disengaged and the 
wheelhead can be adjusted by power. lf the knob of the clutch 
is pushed in, the wheelhead is adjustable in vertical direc
tion by means of the handwheela. 
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35. Socket for connection of lighting unit /at the left - when 
viewed from rear/. 

36. Changeover switch for selection of apeed to wheel apindle. 
37. Plate carrying the 1110tor powering vertical fe .ed to the 

wheelhead. The driving belt ia tenaioned after loosening 
four screws, by adjusting the plate with 1110tor to the right, 
The belt being tensioned, the screws have to be tightened 
again, 

38, Cover. 
·1t is intended for checking and tensioning of the belt 
driving the grinding spindle. 

/~T-Otl--H-0-ST~,~ 
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CLAMPING OF ARBOllS AND GRINDING WHEELS 

Illustration - Chapter 5, Fig . 2 

The arbor carrying the grinding wheel /Fig . 2/3/ is fixed in 
the wheelhead spindle so that it is slid int<> the respective 
Morse No. 3 taper ·bore . Simultaneously, the small pin /Fig . 2/4/ 
must enter the slot provided in the spindle bore. Rotation of 
the spindle can be reversed. The small pin serves to prevent 
the arbor from loosening in the event of a sudden reversal of 
spindle rotation. The arbor is fixed with the aid of the 
clamping tube /Fig. . 2/2/ and nut /Fig. 2/ 1/ . The nut has to be 
screwed on the other end of the spindle and by turning the tube 
the arbor is either secured or slid out of the spindle bore. 
The wheel flange is selected according to diameter of the res
pective grind .ing wheel. The latter wheel is mounted on the 
flange /Fig. 2/9/ ~d s.ecured by the packing piece /Fig. 2/ 7 
and nut /Fig. 2/6/. Paper washers /Fig. 2/8/ are to be placed 
between the grinding wheel and its flange. 
The grinding wheel with assembled flange has to be slid on the 
tapered portion of the arbor and secured there by the nut with 
differential thread /Fig. 2/5/, in accordance with the follow
ing instructions: first of all, the nut has to be screwed on 
to the threaded portion of the arbor over the full length of 
its thread having a pitch of l mm (0 . 04 in). The flange with 
assembled grinding wheel has to be mounted on the arbor and 
screwed into the nut until it bears against the tapered portion 
of the arbor. The flange is secured against rotation so t;hat 
the nut /Fig . ~/5/ is turned in the anticlockwise direction, 
by means of the hook-type spanner. 
The nut is provided with two threads. One thread has a pitch of 
1 nun (0 . 04 in) and the other has a pitch of l.5 · mm (0.06 in). 
By turning and tightening the nut in anticlockwise direction, 
the flange with assembled grinding wheel is secured against 
loosening, irrespective whether the wheel spindle rotates in 
clockwise or anticlockwise direction . 

In clamping the arbors and flanges, the spindle of the wheel
head can be secured against rotation by the arresting pin. How
ever, before starting the motor driving the wheelhead spindle, 
do not forget to release the arresting pin. 

PAY SPECIAL ATTENTION TO THE CLAMPING OF THE ARBORS ANO 
GR.iNOING WHEELS. GET FULLY CONVEllSANT WITH THE PROCEDURE 
OF CLAMPING, ENSURING THUS COMPLETE SAFETY. 

CHECK THE GRINDING WHEEL FOR POSSIBLE BREAKAGE BY TAPPING IT\ 

-------✓-A 
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GRINDING TECHNOLOGY 

Selection of grinding wheels 
Errors committed in grinding 
Grinding of multi-edge cutting tools 

Grinding with application of optional accessories 
Cylindrical grinding attachment 

Internal grinding attachment 
Vice for surface grinding 
Attachment for grinding between centres 

r- , c- e 
'--

Attachment for grinding d.isc-type backed-off milling cutters 
Roughing reamer grinding attachment 
Attachment for grinding carbide-tipped tools 

Attachment for grinding twist drills ranging in diameter 
from 5 to 25 = (0.19 to o.98 in) 
Dust exhaust attachnent 
Flat magnetic clamping plate 
Cool.ing equipment 
Radius grinding attachment 
Collet chuck equipment 
Attachment for radius wneel dressing 
Attaclunent for profile.wheel dressing 
Attachment for grinding cutter heads 
Attachment for sharpening hobs 

Fixture for qu.ick-action clamping of accessories -
vertical type 

Fixture for quick-action clamping of accessories -
horizontal type 
Clamping fixtures 

Equipment for hydraulically operated longitudinal 
traverse of table 

/,_T_O ___ NO __ eT__..;~ 
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SPECrFI CATION OF FIGUBES 

1. Table of "H" values for relief - grinding and sharpening of 
tools with straight cutting edges and tools with he l ical 
cutting edges /helix angle down to 20°; . 

2. Table of "H" values for relief - grinding and sharp enin g
0

of 
too l s with helical cutting edges /helix ang l e above 20 / . 

3. Internal grinding attachment - table of inte r nal. grind .ing 
spindles . 

8 

4. Radius grinding attachment - set for the grinding of r adii 
ranging from Oto 65 tlll1 (0 to 2.55 in) on cutter heads rang 
ing in dia. from Oto 130 mm (0 to 5.11 in). 

5. Radius grinding attachment - set for the grinding of radii 
ranging from 60 to 180 mm (2 . 36 to 7.08 in), on cutter beads 
ranging in dia. from 120 to 320 mm (4 . 72 to 12 . 59 in). 

6 . Radius grinding attachment - set for the grinding of radii 
on turning tools . 

7 . Radius grinding attachment - setting of the attachment fo1 
the required radius. 

8. Hob sharpening attachment - procedure to be followed in 
setting the attachment. 

9. Hob sharpening attachment - table showing angle of swivel 
of the guiding ruler /3 sheets/. 

10 . Hob sharpening attachment - nomograph showing angle of 
swivel of guiding ruler . 

11 , Equipment for hydraulically operated longitudinal traverse 
of table - modification of slide for accommodation of hy
draulic cylinder. 

12. Equipment for hydraulically operated longitudinal traverse 
of table - connection of the hydraul.ic power unit . 

13. Equipment for hydraulically operated longitudinal traverse 
of table - instruction plate for control of hydraulic system. 

14 . Equipment for hydraul1cally operated lo n gi tudinal traverse 
of table - diagram of hydraulic system . 

TOS HOSTI ~\ 
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SELECTION OF GRINDING WHEELS 

The grinding wheel being assembled on the flange, it has to be 
dressed. The grinding wheels have to be dressed also during the 
grinding, ensuring thus their maximum cutting efficiency and 
high standard of surface finish obtained. 

For precision joba it is recommended to dress the grinding 
wheel with a diamond to be fixed in special holders. The dress
ing diamonds have to be procured by the machine user himself. 
They are not delivered along with the machine. 

For the grinding of normal tools, it is recommended to use the 
following grinding wheels, which are delivered together with 
the machine: 

Form CSN Dimensions Note 

58151 - 1015 22 - 4580 jdl00//620/12 for tool steel 
58151 - 1522 ' 22 - 4580 ¢150//620/15 -·-• 
57151 - 1016 22 - 4550 ¢100/j!S20/50 -"-
57551 - 0715 22 - 4552 ¢ 75/p20/30 -·-
41151 - 2074 22 - 4510 ¢200/¢51/20 -·-
51151 - 1727 22 - 4521 ¢175/i632/32 -·-
41151 - 1745 22 - 4510 ¢175/i62 0/10 -"-
52141 - 1725 22 - 4501 idl 75/P20/32 for carbide tip! 
51141 - 0822 22 - 4520 ¢ 80/pl0/30 -·-
The rigidity of the bearings of the wheelhead spindle permits 
even the diamond wheels to be used. 

In case the above specified grinding wheels do not suit a par
ticular requirement, because of their grit, structure, hardness 
or bbnd, it ia necessary to select some other wheels, in ac
cordance with the following principles: 
finer grit - for harder and more brittle materials, for smal

ler stock removal and finer surface finish, for 
small contact area between wheel and tool ground 

coaser grit - for softer and more ductile materials, for larger 
stock remo~al and large contact area between 
grinding wheel and tool ground 

greater h&J:dneas - for soft.r materials and small contact area 
smaller hardness - for harder materials and large contact area 

/,- T-09--IIO-IIT-~ 
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The above stated principles governing selection of the grinding• 
wheels are fundamental ones only. In selecting the grinding • 
wheels, it is necessary to take into account also turther in
variable factors, such as abrasive material, its structure and 
bond. It is necess ,ary to · take into O?nsideration also the va
riable factors, such as the surface speed of the qrinding wheel 
and/ or ground work, condition of the grinding machine, skill 
of the attendant, etc. 

For more details on choice of the gri .nding wheels please refer 
to the catalogues and other literature supplied by the abrasive 
J11anufaoturers. 

ERRORS COMMITED IN GRINDING 

Poor surface finish - may be due ~o a bacly balanced grindi~g 
wheel, incorrectly dressed ~r clogged grinding 
wheel, unsurtable surface speed of grinding wheel, 
incorrect hardness of grinding wheel, incorrectly 
set work rest, loose fixing screws, loose bearings 
of wheelhead spindle. 

Geometrical 
inaccuracy - may be due to an incorrect assembly of work hold

ing centres/ or impurities between taper shank 
of work holding centre and ta-per bore of spindle 
or tailstock barrel/, defective ceBtre holes 
provided in work, loose beari'ngs of workhead 
spindle. 
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GRINDING MULTI-EDGE Ctn'TllfG 'l'OOl,S 

Illustration- Chapter 6, Fig. 1, 2 

Effi "ciency of a cutting tool is dependent of cbrrect cutting 
angles. On the multi-edge cutting tools with- straight edges 
or helical edges, the following angles are distinguished: 

« - back rake angle 
• oc - clearance angle ,, - lip angle 

t - side rake angle 
<f - cutting angle 
>.. - helix angle 

I 

--+--
Grinding of the tool back is called relief grinding, where as 
grinding of the tool face is called sha;rpening. 

For correct setting of the back rake angle« there are at the 
disposal the cal~ulated values "Hw, which determine the position 
of the toothed rest on the tool to be ground in respect pf its 
centre-line, in grindi-ng -wtth the face of a cup-shaped or 
pot-shaped grinding wheel, o~ which determine the position of 
the centreline of the grinilng wheel in grinding with its peri
phery. The values "H" are given in Fig. land 2, 

;r-T_O ___ HG __ sr_,~ 
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Chapter 6, Fig. l - the values gi ven in this table are used for 
th~ relief grin ding and sharpening of tools 
with straight cutti ng edges or with helical 
cutting edg e s, the helix angle ). of which 
does not exceed 20 deg . 

Chapter 6, Fig. 2 - the values given in this tab l e are used for 
the relief gr inding and sharpening of to9l~ 
with helical cutting edges,the helix angle 

A of which is larger than 20 deg . 

For the tools with straight cuttin g edges, the following back 
rake angles are selected: 

« = 5 deg. - for high-tensile steel and bronze 
oc = 1 deg. - for steel and cast iron 
« = 10 deg. - f or soft metals 

Modes of setting back rake angle and side rake angle 

Illustration - Chapter 6, Fig . 1 

l. Setting the back rake angle Oil with the aid of the universal 
work rest to be fixed on the wheelhead with grinding being 
performed by face of the grinding wheel. The tooth /lip/ of 
the tool has to rest on the universal work rest to be ad
justed by means of the centring gauge to the height of the 
work holding centres. The work rest has to be lowered by the 
value •a• . This lowering is effected by turning the knob · of 
the work rest - one complete revolution being equal to l mm 
long adjustment. The value "H" is fixed according to diamete~ 
of the tool, 

2. Setting the back rake angle Oil by height adjustment of centre
line of the grinding wheel, with the help of the steady work 
rest located on the wheelhead and with gr inding being per
formed by the face of the grinding wheel. The tooth /lip/ of 
the tool has to rest on the steady rest and by height adjust
ment of the wheelhead it has to be brought in alignment with 
the work holding centres, the height of which is determined 
by the centring gauge . The wheelhead with work rest has to be 
lowered by value "H" . 

3. Setting the back rake angle ,c by height adjustment of centre
line of the grinding wheel, with the h~lp of the universal 
work rest mounted on the wheelhead and with grinding being 
performed by periphery of the grinding wheel. 
The tooth /lip/ of the tool has to rest on the universal work 
rest to be aligned with centre-l i ne of the grinding wheel· 
and by height adjustment of the wheelhead it has to be brought 
to height of the work holding ce ntres. Height of the centres 
is determined by the centring gauge. By turning the respective 
knob, the work rest has' to be lowered by the value "H". The 
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latter value is selected according to diameter of the 
grinding wheel •o•. Thia mode is uaed exclusively in relief 
grinding of back on the tapered toola. 

t. Setting the aide rake angle t in grinding by cup shaped 
grinding wheels. In sharpening taps or similar tools, the 
edge of the grinding wheel is set with the aid of a set 
square or special centring gauge /CSN 253871/ to be aligned 
with centre-line of the tool to be sharpened. Adjustment 
by the value •H• is accomplished by corresponding se~ting 
of the cross slide. 

S. Setting the side rake angle oc or lip angle~ on tools 
clamped in the workhead. 
With this mode of tool clamping, the angle « or f!, is set 
by swivelling the work spindle with reference to the respec
tive graduated scale. Before hand, however, the graduated 
scale has to be set to "O" . 

/,--T-0-■-NO--tlT-0~ 
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GRINDING WITH THE USE OF OPTIONAL ACCESSOJUES 

Cylindrical Grinding Attachment - Group lo 

The attachment enables gr!nding of cylindrical or tapered sur
faces, both external and .nternal, by longitudinal traversing 
or plunge cut, as well as face grinding. The work can be clamp
ed between centres, in chuck and in using further optional ac
cessories, also in collets or on magnetic clamping plate. 

Main Specification ----------- -
Maximum swinging diameter 

Maximum swinging diameter in using raising 
blocks 

Maximwn distance betweer. centres 

Measurements of grinding ~heel /dia. x face 
width x bore/ 

Maximum weight of work 

ll1ID 

in 

mm 
in 

mm 
in 
mm 
in 

kg 
lb 

280 
ll.02 

370 
14.56 

615 
2•.20 

200.x 20 X 51 
7.87x0.78x2.00 

15 
33 

Speed to workhead spindle 

Motor output 
r.p.m. 100,160,250 

Swivelling of worlchead 
Splndle bored taper 
Tailstoclc bored taper 

kW 0,18 
tiP 0.24 

360 deg. 
Morse No. s 
Morse No. 2 

_---JI. 
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The cylindrical grinding attachment consists of the work.head, 
tailstoclt, 125 111111 (4.92 in) dia. three-jaw chuck with tapered 
arbor, driving plate with tapered arbor, two-point work rest, 
three curier■, distance insert, guard cover against splashing 
coolant , grinding wheel with flange and arbor and grinding wheel 
guard cover. 

Setting-up and Grinding 

The workhead has to be fixed on the left-hand side and th'e t~il
stoclt on the right-hand aide of the upper taqle. 
The arbor with assembled grinding wheel has to be fixed in the 
taper bore of the wheel spindle. The sleeve with the wheel 
guard cover has to be fixed on the wheelhead. To ensure .a higher 
rigidity in grinding, it i■ recommended to fix the grinding 
wheel on the shorter end of the whe~lhead. 
Centre-line of the wheelhead ■pindle has to be aligned with 
centre-line of the work.head spindle by means of the centering 
gauge and the wheelhead is thus adjusted for height. It has to 
be secured in this position. 

The grinding wheel is dressed by the diamond wheel dresser, 
which is delivered as standard equipment of the machine. How
ever, it may be noted, that only the diamond holder is delivered 
/without diamond/. 
The workhead is provided with its own motor. The latter motor 
is connected to power by inserting the respective plug into the 
socket provided on left-hand side of the machine stand and 
provided with correaponding instruction plate. The work.head has 
a gearbox providing three speed s'teps. Spindle run is started 
and stopped by a switch provided on the driving rnotor after the 
pushbutton /Chapter 5, Fig.1/27/ being depressed. 
In using the cylindrical grinding attachment, both grinding by 
longitudinal traversing and plunge cut can be performed. 
In the event of plunge grinding, the table with loaded work is 
stationary and does not perform any longitudinal movement. Feed 
into cut is actuated by the handwheel controlling the cross slide. 
In the event of grinding by longitudinal traversing, the table 
moves in the longitudinal direction. This movement is controlled 
either by hand, by handwheel and differential gearing, or hy
draulically. However, the hydraulic longitudinal table traverse 
is enabled by the equipment which is delivered as an optional 
extra. Feed into cut is actuated by the handwheel controlling 
the cross slide. 

Depending on mode of work clamping and grinding, the cylindrical 
grinding attachment can be used in conjunction with thw follow
ing further optional extras: 

Internal grinding attachment 
Cooling equipment 
Collet chuck equipment 
Clamping fixtures 
Equipment for hydraulically operated 
table trav _erse 

- group 11 
- group 21 
- group 23 
- group 29 a, c, e, h, 1 

- group 30 

_ __,ff_ 
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Internal Grinding Attachment - Group 11 

Illustration - Chapter 6, Fig. 3 

.a 

It is intended for grinding internal cylindrical or tapered 
surfaces, either by longitudinal traversing or plunge cut. 

" 

It is used mostly in conjunction with the cylindrical grinding 
attachment, which provides facility for work clamping. 

Main Specification 

Dia . of -internal grinding spindle in 
holding sleeve 

Length of sleeve holding internal 
grinding spindle 

Min . di ameter of bore ground with 
basic spindle IBC 70 225T 

Max. length of bore ground with basic 
spindle IBC 70 225T 

mm 
in 

mm 
in 

!Ml 
in 

mm 
in 

70 
2 . 75 

175 
6. 89 

8 
o. 31 

85 
3. 34 

The internal grinding attachment consists of the arm, basi c 
internal grinding spindle IBC 70 225T /incl . one exchangeab l e 
collet-type extension Fig. 3/1, t wo exchangeable extensions 
Fig . 3/ 2, three grinding wheels and one flat driving belt /, 
pulley, belt guard cover and th r ee - point work re .st. 

8 

-----'1~ 
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The internal,grinding spindle IBC 70 250T /Fig. 3/ can be 
delivered on special order and against extra charge. 

The internal grinding spindles rotate in the right-hand direc
tion, viz., they rotate in the clockwise direction, in viewing 
them from the side of the driving pulley. 

Setting-up and Grinding 

8 

The wheelhead has to be swivelled so that the centre-line of its 
spindle is parallel with the centre-line of the workhead /group 
10/ to be fixed on the table. 
The pulley has to be fixed in the taper bore on the right-hand
shorter - side of the wheelhead spindle. 
The arm of the internal grinding attachment with assembled inter 
nal grinding spindle has to be fixed in the T-slot provided on 
the casing of the wheelhead. The flat belt has to be slid on 
the pulley and tensioned adjustment of the arm. Both the pulley 
and belt have to be covered by the respective guard cover. 

Height of ~entre-line of the internal grinding spindle is set 
by height adjustment of the wheelhead so that it is aligned with 
centre-line of the worlchead. For this purpose, use the centring 
gauge . 

The work is clamped in the three-jaw chuck of the worlchead. A 
longer work is clamped with the help of the three-point work 
rest. Grinding is performed by longitudinal traversing and in 
some cases by plwige cut. Longitudinal traversing of the table 
carrying the work can be hand operated or hydraulically operated. 

An indispensable supplement to the internal grinding attachment 
is the cylind .rical grinding attachment - group 10. 

Depending on the operations involved, 
the following further attachments: 

Dust exhaust attachment 
Cooling Equipment 
Clamping fixtures /chucks/ 
Equipment for hydraulically operated 
longitudinal traverse of table 

it is possible to use 

- group 19 
- group 21 
- group 29 a, c, e 

- group 30 

~--./<A 
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Vice for Surface Grind .ing - Group 12 

I t is int ended f or clamping th e work to be su r f ace ground. I t 
enables the clamped work t o be set in any desirabl e pos i tion in 
respect of the grinding wheel. Theref ore, it pr oves especially 
advantageous for the grinding of turn i ng tool s, plan ing tools, 
straight thread chasers, gauges, templates, e tc . 

Main Specification 

Width of j aws of vice 

Height of j aws 

Maximum opening of 3aws 

Swivelling of vice in hor iz. plane 
Swi velling of vice in vertical plane 

Setting-up and Grind!_!l,.2 

mm 
in 
mm 
in 
mm 
in 
de g . 

deg. 

100 
3 . 93 

20 
o. 78 

6 5 
2 . 5 5 

360 

360 

The vice has to be clamped on the upper table. Depending on th e 
work handled, it is clamped on the basic clamping plate and two 
pedestals, or on the bas i c clamping plate and one pedesta l , or 
direct on tbe basic clamping plate. Therefore, it is possible 
to disassemble it into three parts - the basic clamping plate, 
two swivelling pedestals and vice proper. Angular settings of 
the vice are read off the graduated scales provided on the vice, 
pedestals and basic clamping plate. 
In case the crank of the vice hampers grinding operation, i t can 
be removed after loosening the crank button. 

_ __, ,~ 
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With the aid of the spacing insert belonging to the group 29j, 
the vice proper can be fixed to the fixture for quick-action 
clamp ing of accessories /g roup 28 a, b/ and together with the 
latter fixture it can be clamped in the workhead. The vice 
proper can be used also as a supplement to the radius grinding 
attachment , for the grinding of radii on cutting tools . 

8 
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Attachment for Grinding between Centres - Grbup 13 

The attachment enables quick angular setting and sharpening long 
tapered tools, which, on account of their length, cannot be 
fixed in the workhead. Such tools include, for example, long 
tapered reamers, broaches, etc. 

The attachment is manufactured and delivered with distance 
between centres of 800 mm (31,49 in). 
Minimum length of tool that can be clamped is 120 mm (4.72 in). 

!!..t.!!_~-l§>_!!ld -~_!nd_!ni. • 

The ~ttachment bas to be fixed in the middle of the upper table. 
The tools to be ground are fixed between centres of the two 
tailstoclts. The tailstocks are adjustable along an arm. The 
left-hand tailatock has a fixed centre, whereas the right-hand 
tailatoclt has a spring-loaded centre. The attachment can be 
swivelled both in the horiiontal and vertical plane. The angle 
of swivel can be read off the graduated scales provided on the 
pedestal and base plate. 

,------'•A 
TOB NOIITIVAA 
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Attachment for Grinding Disc-type, Baclced-off Milling Cutter -
Group 14 

The attachment is intended for sharpening of face of di sc-type, 
backedoff milling cutters of 150 mm maximum diameter . 
It serves to set the grinding wheel and tool to enable them 
to be sharpened with accuracy. 

Main Specificatio n 

Max. diameter of disc-type mil ling cutter mm 
in 

Dia . of bore of milling cutter 

Si:_t_!~ng_:~~~~ Grin«!i_E[ 

mm 

in 

150 
5. 90 

16, 22 , 27 , 
32, 4o 
0.62 , 0.8 6, 1.06 
1.2 5 , 1.57 

The attachment has to be fixed to the upper table of the ma
chine. The arbor with assembled plate-shaped grinding wheel has 
to be fixed in the right-hand - longer - spindle bore and the 
wheelhead has to be swivelled through 90 deg~ in left-hand di
rection. The wheelhead has to be adjusted for height according 
to width of the respective milling cut~er, so that centre-line 
of the wheel spindle is in alignment with middle plane of the 
milli ng cutter. 
Prior to sharpening a new milling cutter, it is firltt -n~cessary 
to modify the pitch distances by grinding . the auxiliary flats 
provided at the rear of the individual teeth. To this end, it 
is necessary to mount the milling cutter on clamping pin of the 

TOB HOBTIVAA 
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attachment in reverse manner, so that the rear part of the 
teeth faces the grinding wheel. Pace of the tooth has to rest 
on the work rest and by longitudi .nal traversing the auxiliary 
flats of all the teeth have to be successively ground. The 
milling cutter is indexed for grinding the next tooth after 
swinging away the work rest. 

e 

As the auxiliary flats are ground, the gauge mark on upper part 
of the attachment has to be set to 90 deg . /swivelling i n res
pect of the base plate/ and the screws at the front of the 
attachment have to be adjuated up to the stop. The milling 
cutter has to mounted on the clamping pin in such a manner that 
face of the tooth faces the grinding wheel . In case the milling 
cutter has a larger bore , should be used the reduc.ing socket de
livered along with the attachment. The centring g~uge has to be 
swung down, height has to be set according to diameter of the 
milling cutte r and face of the tooth has to be brought into 
contac t with face of the centring gauge . Rear part of the tooth 
has to rest on the spring-loaded stop and the centring gauge 
has to be swung away . The Dilling cutter is thus ready for 
sharpening . 
By adjusting the slide in cross direction, the attachment has 
t o be advanced to the grinding wheel so that the latter wheel 
is brought into contact with face of the tooth. During the 
sharpen i ng, the cross slide should not be adjusted any more. 
Further adjustment is allowed only to compensate for grinding 
whee l wear . 
Feed into cut has to be actuated by means of the two screws lo
cated at the front of the attachment . Simultaneously, the milling 
cutter should rotate about its axis and face of the tooth 
should be continuously laid radially in respect of centre-line 
of rotation. 

In grinding, each next tooth has to be secured in set position 
by the spring - loaded stop . Fa·ces of the teeth are ground by lon
gitudinal traversing of the table, while the milling cutter is 
continuously held against the spring-loaded stop. 

Along with the attachment four reducing sockets are delivered. 
They enable milling cutte .rs with bores of 16 mm (0. 62 in) , 
22 mm (0.86 in) , 23 mm (0 . 90 in) and 40 mm (1.57 in) to be 
clamped. 

In conjunction with this attachment, the following further 
optional extra can be used: 

Oust exhaust attachment - group 19 • 

.. 
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Attachment for Grinding Roughing Reamers - Group 15 

The attachment is intended for relief grinding of roughing rea
mers /relief grinding of their tapered cutting portion/. The 
roughing reamers with taper shank are clamped either direct __ ~oi•;.;;;: 
with the aid of reducing sockets in the taper bore of the attaob•· 
ment. The shell roughing reamers are clamped on madrels with 
taper shank 1:30. Four mandrels are available and they enable 
tools with bores of 13 mm (0.51 in), 16 mm (0,62 in), 19 mm 
(0,74 in) and 22 mm (0.86 in) to be clamped. 

Main_sp2,~i_!i~tio~ 

Maximum diameter of roughing reamer 

Spindle bored taper 

mm 
in 

50 
1.96 

Morse No. 3 

The roughing reamer grinding attachment consists of: 
attachment proper, reducing sockets Morse 3/2 and Morse 3/1, 
clamping mandrels - Morse ~o. l for 13 mm (0 . 51 in) dia., Morse 
No. 2 for 16 nun (0 . 62 in) dia., Morse No. 2 for 19 mm (0.74 in) 
dia. and Morse No, 3 for 22 ·111111(0,86 in) dia . 

Setting~,!:~d_~_!.~~ng 

The arbor with as,iembled cup-shaped 100 tmn (3.93 in) d1a. grind
ing wheel has to be fixed on r1ght-f<and - longer - side of the 
wheelhead. The wheelhead has to be swivelled through 90 deg. in 
left-hand direction . 

/T oa NO ST~ 
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The attachment has to be fixed on the table and with reference 
to the horizontal graduated ~cale swiyeiled through an angle 
corresponding to the required lip angle of the tapered cutting 
po rti on of the roughing reamer . With the aid of the respective 
graduated sca l e, the left-hand stop located on face of the 
attachment has to be adjusted according to diameter of the tool 
handled. The spindle of the attachment has to be swivelled ao 
that the left-hand stop is in contact with the fixed stop. 
The lip of tapered cutting portion of the roughing reamer has 
to be set in horizontal position and the wheelhead adjusted for 
height so that the grinding wheel is in contact with lowest 
portion of its face with the horizontal cutting edge of the tool, 
Thereafter, the right-hand stop on face of the attachment has 
to be secured in such a position that the grind .ing wheel could 
not damage the next tooth of the tool. 
Longitudinal l1l0Vement of the table has to be l:imited by the stops 
·and the first tooth has to be sharpened. After the first tooth 
has been sharpened, the spindle of the attachment has to be 
turned to bear against the fixed stop and at this stage the 
roughing reamer has to be indexed by one tooth. It is accomplish
ed by means of the respective hand crank, after previous release 
of a catch located on left-hand side of the attachment. 
Tlie other teeth have to be sharpened in the same way. 
The graduated scale serving to adjust the attachment accorging 
to diameter of roughing reamers handled is selected for 60 angle 
of the tooth gap and 6 back rake angle, 
The attachment can be used in conjunction with the optional dust 
exhaust attachment - group 19. 

" 

_---J ,~ 
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Attachment zor grinding Carbide-tipped Tools - Group 16 

The attachment is intended for sharpening individual and special 
turning tools. The attachment is not suitable for grinding in 
batches, as well as for grinding normal. tools. 
For normal grinding of tools in shops, should be used special 
tool grinders. The capacity of the universal tool and cutter 
grinder is thus reserved for more accurate jobs. 

By means of the attachment both the main and side cutting edges 
of the tools can be ground with silicium-carbide (Sic) or dia
mond grinding wheei. 

Setting-up and Grinding -------------
The attachment has to be fixed on the upper table of the machine 
iu,.d the grinding wheel in the bore of the wheelhead spindle. 
The tool has to be put on the support blade on the tilting 
table of the attachment and thereafter advanced by hand to the 
grinding wheel. ~he ~ool has to be held p.qwn by one hand, where
• tW ot2ter ~ bu t.o grip the hanc!le of the attachment and 
produce longitudinal traverse of the table. 
The various angles on the tool a:re set by swivelling the support 
blade and tilting the table of the attachment. 
Grinding is to be performed under continuous flow of coolant. The 
175 mm (6,89 in) dia, grinding wheel serves to grind, whereas 

-~ 75 • (2.95 in) dio, wheel auves to polish, 
The standard equipment of the attachment includes a diamond 
holder, Sic grinding wheel of 175 mm (6.89 in) dia. x 32 mm 
(1.25 in) x 20 nan (0.78 in), grinding wheel of 75/46 mm (2,95/ 
1,81 in) dia. x 30 (1.18 in) x 20 (0.78 in) and grinding wheel 
cover. 
The attachment being in use, it is possible to use it in A 
conjunction with cooling equipment - group 21 . 

• 
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Twist Drill Grinding Attachment - Grou~ 17 

The attachment is intended for sharpening twist drills with 
right-handed helices. It permits twist drills ranging in dia
meter from 5 to 25 mm (0,19 to 0.98 in), with straight or 
taper shank, to be ground. 

8 

Along with the attachment, the 175 mm (6.89 in) dia. x lo 
(1.18 in) x 32 (1.25 in) grinding wheel and arbor for grinding 
wheel with flange are supplied. The attachment includes also 
a diamond holder for wheel dressing, The latter holder is deli
vered, however, with the dressing diamond. 

Setting-up and Grinding 

The attachment has to be fixed on right-hand aide of the upper 
table. The arbor with assembled grinding wheel has to be fixed 
on left-hand - shorter - end of thil wheel spindle and the 
wheelhead has to be swivelled through 90 deg., in right-hand 
direction. 

Before the twist drill is clamped and grinding started, it is 
necessary to dress the grinding wheel. For this purpose, along 
with tbe attachment is delivered a d.iamond holder to be aasembled 
on the rod of the attachment, according to the following 
1.natructionst 
after release of the small hand crank, t.Jie rod with the chuclting 
equipment has to be taken out of the body of the attachment and 
the holder with dressing diamond has to be slid on right-hand end 
of the rod, The rod has to be fixed again in the body and secur
ed by the small hand crank. The holder with dressing diamond 
~as to be fixed on the rod by a screw. 
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For dressing, the diamond should be traversed over face of the 
grinding wheel by longitudinal movemen't of the table. The dia
mond is fed into cut by turning the bandwheel actuating cross 
feed to the slide. 
The grinding wheel being dressed, the diamond holder has to be 
taken out . The rod with the chucking equipment has to be slid 
~:~b!:or~! ~~tt~~n; 0 ~ody, up to a gauge line determining 

The drill has to be gripped by the jaws of the chucking equip
ment controlled by a small lever . The drill has to be gripped 
on edges of the cutiing lip and the drill shank has to be sup
ported by the small arm provided with centre hole (pit). In 
chucking, the drill has to be swivelled so that the lip to be 
ground is in horizontal plane . Grinding has to be performed by 
face of the grinding wheel, on its right-hand side (when viewed 
from its centre-line), by pendulum motion of the chucking equip
ment . While grinding is in progress, the small lever of the 
chucking equipment has to be held down. This will avoid possible 
opening of the gripping jaws. 
Feed into cut is actuated by handwheel controlling the cross 
feed. One side of the drill being sharpened, the vernier scale 
of the handwheel has to be set to "O", the drill withdrawn from 
the grinding wheel and re-clamped for sharpening its other side. 
Grinding procedure is the same . Feed into cut has to be actuated 
by the handwheel until the value •o• set for the grinding of 
the first side is reached. 

The attachment can be used in conjunction with the following 
optional extra: 

dust exhaust attachment - group 19 
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Dust Exhaust Equipment - Group 19 

The oz 360 exhaust equipment is intended for exhausting grinding 
dust and metal particles in dry grinding. It forms a separate 
unit with individual motor. 

Main Specification ------------
Capacity 

Motor output 

cu. m/hour 360 
kW 0.75 
HP l.02 

Fan speed r.p.m. 2,780 

Meassurernents /length x width x height/ mm 830 x 435 x 830 
in 32.67xl7.l2x32.67 

Net weight kg 90 
lb 198 

The dust exhaust equipment consists of the power unit, two 
suction inlets of l.250 mm (49.21 in) length, two suction mouth
pieces and articulated holder of the inlets. 

~~~ly_~_?-~~n!l_!Cti~ 

The dust exhaust equipment has to be located according to area 
available and grinding mode applied. As most advantageous lo
cation it is recommended to situate the equipment in the roanner 
shown in the foundation drawing, in chapter 2 of this manual • 

.-------L 
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The exhaust mouthpiece has to be fixed on the wheelhead in such 
a position that exhausting proves most effective /in dependence 
on kind of grinding involved/. 
The cable plug has to be s l id into the socket at the rear of the 
machine stand, provided with instruction plate •cooling, dust 
exhausting". Thereby, the equipment is connected to power. The 
equipment is s ta rted and stopped by the pushbutton located on 
the front control panel . 

/ r_T_otl __ H_O_ST_O~ 
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Flat Magnetic Clamping Plate with Permanent Magnet - Group 20 

It is used as a clamping fixture in surface grinding. Work is 
clamped with the aid of a permanent magnet, The clamping sur
face of the magnetic plate measures 110 by 200 mm (4.33 by 
7,87 in), 

Preparation for Use ------------

8 

The magnetic clamping plate has ·to be fixed on the up~er table, 
the magnet relase d by means of the respective small lever and 
the gua .rd cover removed. 

In using the magnetic clamping plate for grinding, the following 
opffonal extras can be used: 
cooling equipment and hydraulically operated lo ngitudinal travel 
of table. 

,---..--..Jlt 
TOB HOBTIVAA 



136! 
BN102 

-

Cooling Equipment - Gx:oup 21 

It is used for inscreasing surface finish of ground surfaces and 
output. 
Its use is indispensable in grinding cylindrical and tapered ex
ternal as well as internal surfaces, in surface grinding and in 
grinding carbide-tipped tools with diamond grinding wheels. 

Main Specification -- ·-----------
Capacity of coolant pump 1/min 10 

Gal. OS/min 2.6 4 
Capacity of tank l 15 

Gal. us 3,96 

The cooling_equipment consists of coolant tank with pump, hose, 
holcfer, cock, two mouthpieces and discharge channel. 

Prepa~t~oE-~Y!.= 

The coolant tank has to be suspended from rear wall of the ma
chine stand. 
The cable plug has to be slid into socket at the rear of the ma
chine stand, provided with instruction plate •cooling, dust 
exhausting•, 
The pump motor is started and stopped by pushbuttons located on 
the front control panel. Prior to putting the cooling equipment 
into use, it is necessary to replace the stop pin of the cross 
slide by another one. The latter pin is delivered along with the 
cooling equipment. Thereby, length of stroke of the slide is re
duced from 250 mm (9.84 in) to 230 mm (9.o5 in). The discharge 
channel with pipe has to be fixed on the slide. The 

TOB HOSTIVAA 
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channel has to be screwed on both arms of the slide in such 
a manner that the discharge tube is directed to the left-band 
discharge trough provided on the machine stand. 

8 

IL 
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Radius Grinding Attachment - Group 22 

Illustration - Chapter 6, Fig . 4, 5, 6, and 7 

/_ 
(_ ,--

The attachment is intended for grinding radii as existing on 
cutter heads and face milling cutters with small number of 
teeth, as well as for grinding radii of turning tools. 

~-Specific~ti~ 

Maximum diameter of milling cutter mm 315 
in 12.39 

Maximum width of tool clamped in vice mm 65 
in 2.55 

Maximum weight of sharpened tool kg 30 
lb 66 

8 

Adjustability of tool axis in respect of axis of attachment and 
angular settings are shown in Fig. 4, 5, 6 and 7. 

!~!!1.i-_Ei, _i!!!~ ~ri.!!,di~ 

Depending on kind and measurements of tools, the following three 
modes of adaptation of the attachment can be used: 

1) attachment with basic clamping plate and work.head /Eig. 4/ 

2) attachment with basic clamping plate, pedestal and workhead 
/Fig. 5/ 

3) attachment with basic clamping plate and vice belonging to 
the group 12 /Fig. 6/ 

/'"_TO_S_HO--■-T~O~ 
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It is used for c l amping flat tools. In place of the basic 
clamping plate, the quickaction clamping fixture belonging 
to the group 28a can be used. 

The att achment has to be fixed on left-hand side of the upper 
table. When is used the vice, the attachment has to be fixed 
on right-hand side of the table. 

The att achment has to be advanced with its centre-line to the 
gr inding wheel. To this end , it is necessary eithe r to swivel 
th e wheelh ead so that i t is above the upper table or to remove 
the discharge channel and stop pin . 

8 

Rounding - off is performed according to the required back rake 
angle to be set by means of the toothed rest fiexed on the wheel
head. The toothed rest is set to value •a• given in the respec
tive table /chapter 6 , Fig. 1/, in accordance with diamet~r 
of the grinding wheel. 
Point of intersection of the face and periphery of the tool has 
to be set by means of the centring gauge of the attachment 
/Fig. 7/. The required amount of radius has to be set , by means 
of ' the slides of the attachment. Pe r iphery of the tool has to 
be advanced with cross table feed to the •grinding wheel so that 
edge of the tool is in middle of face width of the grinding 
wheel. Longitudinal travel of the table has to be limited by 
the stops. 
Angle of the radius /in respect of plane of cutting edge/ has 
to be set on the attachment by means of stops. By pendulum 
motion of the attachment, the radius has to be ground progress
ively until the grinding wheel touches the plane of the cutting 
edge . The first tooth being rounded off, its correct profile 
h~ to be checked by a radius caliper. Possible corrections have 
to be ef f ected by the slides of the attachment, which, however, 
must no longer be moved in grinding the next radii. 
The second grinding pass has to be taken in the some way. It 
is nece ss ary only to adjust the toothed rest by the specified 
value "R". 
The ·att achment for radius grinding is used in conjunction with 
the workhead with base plate which is part of the standard 
equipment of the machine a~d the vice belonging to optional 
extra - group 12. 

~~IJ 
/ T09 NOBTIVAW \ 
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Collet Chuck Equipment - Group 23 

It is used for quick and precision chucking of small tools or 
other cyiindrical components. 
It is divided into: 

6 

1, Colled chuck equipment controlled from the rear - group 23 a . 
It permits collets for · 3 - 20 mm (0.11 - 0.78 in) dia. to be 
used. It is delivered with 18 mm (0.70 in) dia. collet. 

2. Collet chuck equipment controlled from the front - group 23b, 
It permits collets for 5 - 25 mm (0.19 - 0,98 in) dla. to be 
used. It is delivered with 18 mm (0.70 in) dia., collet. 

3 . Mandrel for clamping tools with Morsel taper - group 23c, 
It consists of the mandrel and stop ring. According to re
quirement ·, the mandrel is clamped in the collet chuck equip
ment 23a or 23b, or in a collet of 18 mm (0,70 in) di~. 

4, Set of collets for the oollet chuck equipment controlled from 
the rear - group 23d. 

s. Set of collets - for the collet chuck equipment controlled 
from the front - group 23e. 

According to operation involved, the collet chuck equipment can 
be clamped in the spindle bore of the workhead belonging to the 
standard equipment of the machine, or in the spindle bore of the 
wor khead belonging to the optional cylindrical grinding attach
ment - group 10. 

TOS HOSTIVAIR 
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Radius Whee l Dreaaer - Group 25 a 

It is -empl oyed for producing external or internal radii on the 
grinding wheels. 

The size 
r ence to 
movement 

of radius is set by means of gauge blocks, with refe
t he base plat~ of the equipment. The axis of pivoting 
is 5 mm (0,19bin) distant from the base plate. 

The equ i pment is loaded between centres of the tailstocks, or 
bet ween the centre of the tailstock and centre of the work
head. 

!en dres s ing, ·the diamond must point against the centre-line of 
the gri ndin g wheel. 
The eq ui pment is deli ver ed without the dressing diamond . 

,------' •~ 
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Profi l e Wheel Dresser - Group 25b 

I 

The equ i pment duplicates profile of a template in the grinding 
wheel. It is used for grinding profile tools in batches and in 
cases when the grinding wheel must have profile of projection 
of component to be machined by a profile-ground tool. In addi
t ion, th e equipment is used for grindi ng negative copying tem
plates. 

8 

I t co ns i sts of the profile dressing equipment and base plate. 
The latter plate is fixed on the raising block delivered in the 
s t andard equipment of the machine and together with the block 
it is fixed on the upper table of the machine. 
The templ a tes have to be clamped on the base plate of the equip
ment , on an are a which is inclined a t an angle nearest to the 
on e at which the grind i ng should be carried out - 5, 10, 15 or 
20 de g . 

The eq ui pment is deliv e red wi tho ut the dre s sing diamond. 

Blan k of te mplate Sample of template 

-
5 

C) .., 
• 

I 
I 
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Attachment for Grinding Cutter Heads - Group 26 

It is intended for sharpening cutter heads of up to 380 mm 
(l.4,96 in) diameter, which, on account of their l.a.rge diameter, 
cannot be sharpened with the aid of the normal workhead. On the 
cutter heads, the back rake angle and clearance angle are 
ground. 

Setting-up and Grinding 

The attachment has to be fixed on the table and on it the work
head belonging to standard equipment of the machine has to be 
assembled. . 
The angular bracket has to be swivelled on the base plate so 
that the "zero " line is at an angl.e of 90 deg. in respect of 
the base pl.ate /i.e . , in respect of axis of l.ongitudinal move
ment of table/ . 
The tool has to be fixed in the workhead. The workhead has to 
be pivoted on the bracket at an angle corresponding to the re 
quired angle of back rake. The workhead has to be secured in 
position . The rotary vernier scale of the bracket has to be 
turned to the reset by the same number of degrees as preselec
ted for the back rake angle . The base plate has to be released 
and the bracket pivoted back to align with "zero" gr ,aduation 
of the vernier scale and secured in this position . 
The required clearance angle /H/ is set by pivoting the bracket 
on the base plate •, 

r--- ____ ll 
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Hob Sharpening Attachment - Group 27 

Illustration - Chapter 6, Fig. 8, 9 

8 

The attachment is intended for sharpening faces of a tooth/ t / 
of the hobs with accurate helix, without use of the toothed 
rest. The lead of the tool cutting edge is duplicated from an 
adjustable guide ruler /bar/. 

~~.J_fE!Cif ~~ti2~ 

Maximum diameter of tool 

Maximum clamping length of tool 

Hinimwn lead of ground helix 

Length of guide ruler /bar) 

mm 
in 

mm 
in 
mm 
in 

mm 
in 

250 
9.84 

450 
17.71 

200 
7.87 

300 
11. 81 

The attachment consists of the following three main parts-work
head, · tailstock and guide ru~er /bar/. 
supply of the attachment includes 4 dividing plates, of which the 
basic one ;2, teeth/ is assembled in the attachment. 
Dividing plate intended for number of divisions 

z = 24 . .••••.. •••.•.•. ..... .... ... 2, 3 , 4, 6, 8, 12, 24 
z • 18 •••...•. •... . ...•..... ... . . . 2, 3, 6, 9, 18 
z - 20 ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ ♦ 1 ♦ ♦ • a • 2 # 4 f 5 f 10 J 20 

z • 28 ·• · ·· ··· ·······•··· ···· ····· 2, 4, 7 , 14, 28 

TOS HOSTIVAID 
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Setting-up and Grinding 
__.,_ ------------
The tool has to be fixed on a mandrel. Then it i s clarap ied to
gether with the mandrel between centres of the wor khe ad and 
tailstock of the attachment. Swivel of the workh ead spi ndle i n 
grinding a helix is transmit~ed from the guide rule r /bar/ by 
a rack to the gearing and spindle. The tool is re - se t fo r the 
gr inding of the next tooth by hand, after bringing the sna p out 
of mesh with the divid .ing plate. 

In setting up the attachment, it i s necessary to take into 
accou nt whether it has been delivered by the manufacturing 
works together with the machine, or whether it has been de l i 
vered supplementarily, against a later order. 
If the attachment has been delive r ed together with the machine, 
it can be assembled on the machine without any further adapta
tions. 
If, on the other hand, the attachment has been deli vered supple
mentarily /additionally/, it is necessary to make an adaptation 
as follows: 

l . The workhead of the attachment has to be fixed on left-hand 
side and the tailstock on right-hand side of the upper table 
of the machine. 

2, The bracket with the support blade has to be clamped in the 
first T-slot at the front of the cross slide, 
The rack of the workhead has to be out-travelled in the di
rection towards the bracket and the distance • x• /Fig. 6/8/ 
me asured . The measured value "x" has to be added o . s mm 
(0,019 in) and the bracket has to be reduced on its bottom 
bearing surface by the value x + o.s mm (0.019 in). As such , 
clearance between the rack of the workhead and upper surface 
of the support blade will be 0.5 mm (0.019 in). 

3 . The guide ruler /bar/ - /Fig. 8/1/ has to be set to the " zero~ 
position . This has to be done by trial . ~he "zero• position 
is set, if the spindle does not show any rotary motion while 
the table moves longitudinally . It is checked by a dial indi 
cator to be fixed in the spindle. The distance between the 
support blade /Fig. 8/2/ and cylindrical contact of the limit 
gauge block /Fig . 8/3/ has to be measured. The measured value 
ti,uld be 60 mm (2.36 in). If the measured value does not cor
respond to this requirement, it has to be corrected by re
grinding the upper or lower surface of the support blade • . 

Whenever the attachment is assembled on the machine, it is ne
c es sa ry to check the value of 60 mm (2.36 in) and •zero• position. 
The lead of the right-handed or left-handed helix of the tool •s • 
has to be set by means of end gauge blocks. 
Length•~• of •the end gauge blocks is selected according to the 
following formula: 
L • k + 100 sin ct - for right-handed helix 
L • k - 100 • sin« - for left-handed helix 

~__,/1_ 
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The values that are mostly used are given in the accompany i ng 
table /Pig. 9/, where 

s • lead of helix of tool 

8 

« •angle of swivelling of guide ruler /bar/ 
k • constant measurement of 60 mm (2 . 36 in) /END GAUGE BLOClt/ 
100 . sin « = length of end gauge blocks for setting of helix 

For helices of a lead that is not given in the respective tabl e , 
the angle has to be calculated with the aid of the following 
formula: 

for lead given in mm 
126,3321 

tg « "' -- ---
S /mm/ 

for lead given in inches 

4,9737 
tg OC = -----

s /in/ 

The mandrel with assembled tool has to be clamped between cen
tres, the snap of the dividing plate slid into the hole deter
mining respective number of divisions and the tool centred with 
the aid of special carrier. 
The wheelhead has to be swivelled through the respective angle 
/as a rule, it is given on face of the hob/. In principle , grind 
ing is performed by convex side of the plate - shaped grinding 
wheel. 
The grinding wheel has to be advanced in tooth gap of the tool, 
to required depth /this depth must not be change during grinding/ . 
With the aid of the centring template for sharpening /Czechosl~ 
vak Standard Specification CSN 253871/, the grinding wheel has 
to be adjusted with cross traverse of the table so that its work 
ing surface /measured below centre-line of grinding wheel/ points 
against centre-line of the sharpened tool with precision. There 
by., the angle of tooth face /side rake angle/ t is set to O deg. 
Starting from the above position, the positive side rake angle 
is set by withdrawal of the cross slide by value "H" given in the 
respective tables, 
The screw of the snap holder has to be loosened in the dividing 
plate on the workhead, the hob swivelled so that the tooth face 
is in contact with the grinding wheel , the screw tightened again 
and sharpening started. After the first tooth has been sharpen ed, 
the snap of the dividing . plate has to be engaged i n the next hol e 
of the plate. Circular feed of the tool into cut /indexing of 
tool/ is achieved by traverse of the slide of the attachme nt to
gether with the guide ruler /bar/. One division of the graduat e d 
scale provided on the attachment is eq ual to infeed movement of 
0,1 mm (0 , 0039 in) length, as measured on 11 diameter of 100 mm 
(3 . 93 in) . 

In using the attachment, great attention should be paid to clean 
liness of the rack, its sliding surfaces and blade . The bearings 
and gearings located inside the attachment are provided with 
grease already at the manufacturing works. It is recommended to 
replace the grease after every two years of operat i on. 
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Depending on operation• involved, the hob grincling attachment 
/attachment for grinding tools with helical flutes/ can be used 
in conjunction with the following extras: 
group 19 - dust exhaust attachment or 
group 21 - cooling attachmant 
group JO. - equipJDent for hydraulically operated longitudinal 

table traverse. 
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Quick-action Fixture for Vertical Clamping of Acceasor i ea -
Group 28a 

This is intended for quiclc change of the following optional 
accessories: 

group 12 - vice 

8 

group 29b - 160 mm (6.29 ln) dia . three-jaw chuck with flange 
group 29d - 125 mm (4.92 in) dia. four -jaw chuck with flange 
group 29f - 100 mm (3.93 ln) dia. three-jaw chuck with flange 

The above optional accessories are fixed on the quick-action 
clamping fixture by means of an eccentric pin controlled by 
a small crank , 

Por fixing the vice belonging to group 12 on th~ quick-action 
clamp i ng fixture, the vice has to be adapted by adding to it 
t he spacing in sert 29j, 
The quick-action clamping fixture can be swivelled about its 
vertical axis through 360 deg . It is fixed on the upper table. 
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Quick-action Fixture for Horizontal Cl.amping of Acceaaoriea -
Group 28b 

Intended for fixing optional accessories on the workhead. The 
following accessories can be fixed with the quick-action fix
ture for horizontal fixing: 

group 12 - vice 
group 29b - 160 DDn (6.29 in) dia. three-jaw chuck with flange 
group 29d - 125 mm (4 . 92 in) dia. four-jaw chuck with flange 
group 29f - 100 mm (3,93 in) dia. three-jaw chuck with flange 

For fixing the vice belonging to group 12 on the quick-action 
claD1Ping fixture, the vice bas to be adapted by adding to, it 
the spacing insert 29j. 

8 

The quick-action clamping fixture is fixed in the spindle bore 
of the workhead belonging to the standard equipment of the ma
chine • 

,---'~ 
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Clamping Fixtures - Gzoup 29 

The following clamping fixtures can be delivered: 
a/ 160 mm (6.29 in) .dia. three-jaw chuck with Morse No. S taper 

shank . It is fixed in the taper bore of the workhead spindle 
- group oS -, or in the the workhead belonging to group 10. 

b/ 160 mm (6.29 in) dia. three-jaw chuck with flange for the 
quick-action clamping fixture. It is fixed to the quick-action 
clamping fixtures 28a or 28b. 

c/ 125 mm (4.92 in) dia . four-jaw chuck with Morse. No. 5 taper · 
shank. It is fixed in the workhead belonging to group oS, or 
in the workhead belonging to group 10. 

d/ 125 mm (4,92 in) dia. four-jaw chuck ~1th flange for the 
quick-action clamping fixture . It is fixed to the quick
action clamping fixture 28a or 28b . 

e/ 100 mm (3.93 in) dia. three-jaw chuck With Morse No. s . It 
is fixed in the workhead - group OS-, or in the workhead 
belonging to group 10. 

f/ 100 mm (3 .93 in) dia. three-jaw chuck with flange for the 
quick-action clamping fixture. It is fixed on the quick-action 
clamping fixture 28a or 28b. 

g/ 160 mm (6 . 29 in) dia. face plate with Morse No. 5 taper shank. 
It is fixed in the workhead of group OS, or in the workhead 
belonging to group 10. 

h/ Collet chuck for 3 - 16 mm (0.11 - 0.62 in) dia. with Morse 
No. S taper shank. It is fixed in the workhead of group 05, 
or in the work .head of group 10. 

1/ 160 mm (6.29 in) dia. magnetic clamping plate - with permanent 
magnet and Morse No. 5 taper shank. 
It is fixed in the workhead of group OS or in the workhead 
of group 10. 

j/ Spacing insert intended for fixing the vice belonging to 
group 12 to the quick-clamping fixture 28b, or 28a. 

,_.~ .A 
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Equipment for Hy.draulically-operated Longitudinal Traverae 
of Table ·- Group 30 

Illuetration - Chapter 6, Fig. 11, 12, 13, 14 

This is used to particular advantage in grinding external as well 
u ·internal surfaces, either cylindrical or tapered, and in sur
face grinding performed by longitudinal traversing, The at .tach
ment can be used also in shupening hobs, by means of the hob 
aharpening attachment - group 27. 

Main Specification --------
Max. length of longitudinal traverse of table 

Rate of table traverse ateplessly 
variable from - to 

Table dwell at the reversals 
Max. oil pressure 
Operating pressure of oil 
Viscosity of oil 

mm 510 
in 20,07 

m/ min, 0.l - 5 
in/min 3,93-196.85 
sec. O - 5 

kp/sq.cm. 30 
kp/sq,cm. 5 

3-4.5°E/S0°c 

The attachment consist■ of a hydraulic power unit, hydraulic 
distribution ayat8JII and cylinder. 
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Installation and Operation of Attaohmant -------- ·----------------
According to order, the attachment is delivered with the lll4cb1ne, 
or additionally, i.e., 'for a. ma.chi:ne delivered earli"er. 
In case it is delivered together with the machine, it is assembl
ed on the machine and set-up . 
If the attachJDent is delivered additionally, the following a
daptations have to be ma.de: 
l. Assembly of hydraulic cylinder. 

First of all, the tables have to be removed. Holes according . 
to Fig. 11 have to be drilled in the cross slide •. These holes 
serve to fix the hydraulic cylinder. This cylinder has to be 
assembled to the clamping surfaces . It has to be ensured that 
a.xis of the cylinder is parallel with axis of the guide strip 
pieces and that the thread provided on the piston rod is on 
right - hand aide. The holder of the piston rod has to be fixed 
to the machined boss on right-hand bottom side of the bottom 
table. 
After the tables have been mounted on their ways, the piston 
rod has to be slid in the holder and by tightening respective 
nut .a on the piston rod, the latter has to be firmly secured 
to the table . 
All items required for connection of the attachment are deli
vered with the machine. 
on left-hand head of the cylinder the reservoir with dis
charge tube has to be fixed. The discharge tube has to be 
directed in the discharge sump /Pig. 11/0/. 
The reservoir serves to retain oil leaking around the piston 
rod. 

2 . Aseembly of hydraulic distribution system. 
The cube of the hydraulic distribution syste .m has to be fixed 
on the front machined surface of the slide and secured there 
by pins . The stop pins in the T-slot of the bottom table have 
to be adjusted in other positions and the fixed stop on the 
slide has to be dismounted. 

3. It is recommended to locate the hydraulic power unit on the 
r ight-hand side of the machine stand, according to the layout 
shown in the foundation drawing, chapter 2, Fig. 2/2. The 
plug of the input cable has to be slid 1n the socket provided 
with the respective instruction plate. The power unit is start
ed and stopped by pushbuttons located on the front control 
pane l. 
'l'he hydraulic power unit serves as a source of pressure oil 
for the hydraulic circuit of the machine, to be fed with oils 
having viscosity of 20 - 50 c St . and at a pressure ranging 
up tg 30 kp/sq . cm. Minim11111 temperature of ambient and oil is 
+ 20 c. 
Recommended oils:OT - T3 , OT - T4, CSN 65 66 20, size of me
chanical particles dispersed 1n oil should not exceed 0.03 mm 
'{0. 0011 in) • 
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The welded tank of the power unit /Fig, 12/ is duatproof, 
It is closed by a cover, on w~ich the motor driving the gear 
pump housed in the tank is located. 
The pump delivers the oil through the cube provided with a 
relief valve, filter and pressure gauge and via the pipe 
/Fig, 12/l/ in the hydraulic circuit. Discharge oil from the 
relief valve passes through the filter back into the tank. 
Oil returns from the hydraulic circuit back into the tank 
via the pipe /Fig. 12/2/. Oil leaking from the cylinder head 
returns back into the tank via a pipe with an aperture 
/Pig . 12/5/ . 

Operation of Hydraulic Power Unit ----------------- ·----
The power unit betng connected to power, the tank has to be fill
ed with oil, The height of the oil level has to be checked with 
the gauge /Fig. 12/3/. 
The hydraulic circuit has to be filled with oil and deserated 
by repeatedly starting and stopping the driving motor for a 
short while. Then oil has to be added in the tank so that its 
level reaches the line provided on the gauge, the motor started, 
the stop valve of the pressure gauge loosened and pressure set 
to the specified rate of 5 kp/sq.cm by means of the relief valve 
/Pig, 12/4/ . After the working temperature of oil has stabilized, 
the pressure has to be checked again and the set rate of pressure 
secured by tightening the respective nut. The valve of the pre
ssure gauge has to be closed. 

When viewed from the side of the driving motor, the pump should 
rotate i n clockwise direction. 

Control Elements 

Right-hand button: 

in pulled-out position 
/Pig. 13/4/ - hydraulic system is started 

in pushed-in position 
/Pig. 13/3/ - hydraulic system is stopped 

Middle - front button: 
turned to the left 

/Fig , 13/5/ 

turned to the right 
/Fig. 13/6/ 

- lowest rate of table traverse is 
selected 

- highest rate of table traverse is 
selected 



~ 

1387 
BN"'..," 

I'- " 
f-~ 8 

\. .._ 

Middle - rear - button: 

turned to the left /Fig. 13/2/ - table traverse is disengaged 
in either table reversal 

turned upwards /Fig. 13/2/ - table performs reciprocating 
movement, without stop 

turned to the right /Fig. 13/2/- table movement is reversed 
in right-hand reversal, 
whereas it is discontinued 
in left-hand reversal. 

Left-hand - front - b~tton: 

turned to the left /Fig . 13/6/ - minimum dwell in table 
reversals 

turned to the right /Fig. 13/6/ - maximum dwell in table 
reversals 

Left-hand - rea .r - button: 

turned to the left /Fig. 13/ 1/ - without damping of movement 
in table reversals 

turned to the right /Fig. 13/ 1/- maximum rate of damping of 
movement in table reversals 
selected. 

From the above description it follows that installation of the 
equipment for hydraulica l l y operated table traverse in longitu
dinal direction imposes high requirements on technical skill. 
For this reason, it is recommended to order the equipment si 
multaneously with the machine, or to ask for the services o~ our 
specialist to assemble the equipment on the machine delivered 
earlier. 
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1,2 ·-
er (r) 3• •• s• ,. 7~ 10• 12• 15° 20• 

' 0,1' 0,21 0,2, O,Jl 0,37 0,52 0,,2 0,71 1,02 
8 0,21 0,28 0,35 o,u o, ,t 0,6' 0,13 1,0 • 1,36 

10 0,26 0,35 o, u 0,52 0,,1 0,87 1,04 1,JO 1,71 u 0,31 o,u 0,52 0,63 0,73 1,0. 1,25 1,56 2,05 

3 

u 0,37 o,o 0,61 0,73 0,15 1,22 l,f& 1,11 2,3' 
1' 0, 42 o,s, 0,70 o,u 0,H 1,3t 1,66 2,07 2,74 
11 o.o o,u 0,71 0,H 1,10 1,56 1,81 2,31 3,1)7 
20 o,52 0,70 o,a, l,05 1,22 1,,. 2,01 2,5t 3,U 

22 0,51 0,77 0,'6 1,1.5 1,3 . l,to 2,H 2,85 3,'76 
25 0,'5 o,87 1,0, 1,31 1,52 2,17 2,60 3,24 4,27 
21 0,73 o,,. 1,22 1,46 1, 71 2,0 2,'1 J,U 4,71 
l2 o,,. 1#12 1,39 1,n l,'5 2,71 3,33 • • u 5,0 
36 o.,. 1,26 1,57 l,H 2,19 3 ,13 3,7 4 ··" 6,16 

'° 1,05 l, fO 1.,. 2,09 2,,. 3,f& •. u 5,20 ,.n 
45 1,ll 1,57 1,'6 2,35 2,0 3,to ··" 5,12 1,10 so 1,ll l, 75 2,11 2,61 3,05 . ,3. 5,20 •••• l,Sf 
56 1, -47 1,95 2 ••• 2,93 3,41 4,8' 5,82 ,,as ,,51 
63 1,65 2,20 2,75 3,29 3,H 5,47 ,,s5 1,15 10,1 
70 1,13 2,H 3,05 3,66 4,27 6,07 7,28 9,07 12,0 
75 1,'6 2,U 3,27 3, 92 .,57 6,50 7,10 ,.10 12,a 
10 2,09 2, 79 3,4' 4,18 4,11 6,tl a,-n 10, , 13.7 
15 2,22 2,97 3, 71 4,H S,11 7,37 •••• 11,0 14 ,5 
to 2,35 3,U 3,'2 • • 10 5,.9 7,10 9,36 11,, 15, . 

o- 95 2,48 3,U 4,U ··" 5, 79 1,23 , ... 12,3 U,2 

100 2,62 3,0 .. ,, 5,23 6,10 1,67 10, 4 13,0 11,l 
105 2, 75 , ... 4 ,51 5,., '·'° ,,u 10,, u., u,o 
110 , ... 3,1& 4,10 5,75 6,70 ,,so 11,, 14,2 11,1 
120 3,U •• u 5,23 6,27 7,31 10, • 12,5 15,5 20,5 

125 3 ,27 4,36 s,•s 6,53 7,62 10,9 13,0 16,2 21, . 
130 3,40 ••s• 5.,67 6,79 7,92 11,3 13,5 1,,. 22,3 
lf<> 3,66 .. ., 6,10 7,32 1,53 12,l U ,6 11,1 i.,o 
150 3,92 5,2 4 ,,, .. ,, ... 9,.1 4 13,0 15,6 19,4 as,, 

160 ,,11 5,51 6,91 1,3' t,75 13,t 16,6 20, 7 27,4 
170 4,45 5,93 7, 41 1,11 10, 4 u,a 11, 7 22,0 2',l 
110 4, 71 ,,2a 7,85 ,.u 11,0 15,6 ll, 7 23,3 J0,1 
lto .. ,, i'l,U a,2e ,.n 11,6 16,5 lt,1 ,.,, 32,5 

200 5,2J 6,'8 1,72 10,5 U,2 11, , 20,e 25,9 34,2 
Zl0 5,50 7,32 9,15 11,0 12,1 11,2 21,a 27,2 35,t 
220 5,71 7,67 ,.s, ll,5 13, 4 1',l 22,t 21,5 n,, 
2f0 6,28 1,37 10,5 12,5 u,, 20,1 241' 31,1 41 ,0 

250 6,54 •• 72 10,t 13,1 15,2 21, 7 26,0 32 . , u ,a 
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mm 

b h6 L d l d1 k b d1 l, 

6* 25* 10* 10 * -
IBC 70 225 T 70 225 10 48 16 16 6 32 so 

14 70 25 25 10 

IBC 70 250 T 70 14 60 25 25 10 40 60 250 17 85 32 32 13 

inch 

D h6 L d 1 d , k b d1 11 

o, 23 0,98 o , 39 0 , 3'l -
IBC 70·225 T 2,75 8,85 0,39 1,,88 o , 62 0,62 D,2 3 1, 25 l,96 

0,5~ 2,75 0,98 0,98 o, 39 

0 , 55 2,36 • 0,98 0,98 D,19 
IBC 70 250 T 2,75 9,84 l, 5 7 2 ,36 

0,66 3, 34 l ,2 5 l, 25 D,51 
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s 0C 100 . sin Gr s Gr JOO • rtll C'.C 
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200 32° 16' 44" 53,404 600 llG 53' 24 11 20,6 03 
225 29 18 47 4 8,958 625 11 25 29 19,8 0 7 
250 26 4 8 31 4 5,101 650 10 59 55 19,07R 
275 24 40 25 41 , 744 675 10 36 03 18,39b 

-
300 22 50 11 38 , 810 700 10 JJ 49 17,75 0 
325 21 14 30 36,230 725 9 SJ 05 J 7, J b t, 
350 19 50 51 33,952 750 9 33 4 1 16,61 0 
375 18 37 05 31, 926 775 9 15 30 l 6 .ORR 

418 400 17 31 40 30,116 800 8 S8 25 15 ,5!1 8 
l>~lf'l2B 425 16 33 23 28 , 496 825 8 42 22 15,13 6 

4S0 15 40 53 27,088 8'i0 8 27 14 14,701 
475 14- 53 38 25,70 3 875 8 12 51 l 4,287 

500 14 10 4 7 24,496 900 7 59 25 13,90 0 
525 13 31 48 23,395 925 7 46 38 13,532 
550 12 56 10 22 , 386 950 7 34 29 13,181 
575 12 23 29 21, 459 975 7 l2 58 12,820 
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s °' 100 . sln oc s °' 100 . sinOC 

1000 7• 12' 01 11 12,562 2400 3• OO' 47" 5,256 

1050 6 50 38 11,950 2450 2 SJ 06 5,149 

1100 6 33 OS 11,4 0 9 2500 2 53 33 5,046 

l l50 6 1 <; 08 10,919 2550 2 so 10 4,948 

1200 6 or, 35 10,469 2600 2 46 53 4,852 

1250 :, 4 fj 16 LO , 056 2650 2 43 45 4,761 

1,00 5 ·33 OJ 9,6 7l 2700 2 40 44 4,674 

1350 5 2n 46 9,317 2:,:;o 2 ' }7 49 4,589 

1400 5 'v • 22 8,987 2800 2 35 00 4,507 

t45c, l 58 4j 8,650 2850 2 32 43 4,428 

)500 4 •l8 ') I 8,39 2 2900 2 29 20 4,352 
,.,.,,, ,J 1n j(J 8 ,_121 . 2950 2 27 08 4, 279 

,., 
1&00 4 JD ,2 1 I 891 

.. ·3000 2 2 4 41 4 I 207 
-

L650 4 l? ~d 7,634 ·,oso 2 22 19 4,139 

l 100 4 l 'i 1)() 7,411 3100 2 20 01 4,072 

J 750 4 ()7 4~ 7,200 3150 2 17 12 4,007 

1800 4 1)\ , 53 7,001 3200 2 15 39 3,945 

t850 j C, 4 23 6',8 13 3250 2 13 34 3,fl84 

1900 3 48 14 6 / 634 3300 2 J 1 32 3 ,82 5 

1950 1 42 24 6,465 3350 2 09 35 3,769 
419 

B~l02B 2000 3 36 51 6,304 3400 2 07 41 3 , 713 

2050 3 31 35 6,151 3450 2 05 50 3,660 

2100 3 26 33 6,005 3500 2 04 . 02 3,607 
- 2150 3 21 46 5,866 3550 2 02 17 1 ,5 56 

-
2200 3 l 7 ll 5,733 3600 2 00 35 3,507 

2 :.?50 3 12 49 5,606 3650 l 58 56 3,457 

2 .,00 3 08 38 5 ,4 84 3700 1 57 20 3,412 

2350 3 04 38 5,368 375 0 I 55 46 3 , 367 
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9.2 

s D:' 100 . sin D:' s D:' 100 . sin D:' 

3800 1• < 4 I 15 11 3 , 326 4800 1• 30 ' 2 7" 2, 631 

3850 l 52 46 3 , 280 4850 l 29 31 2 , 605 

3900 l 51 19 3 , 237 49 00 1 28 36 2 , 577 

3950 l 49 55 3 , I 97 4950 1 27 43 2 , 551 

4000 1 48 32 3 , 157 5000 l 26 52 2 , 52 7 

4050 l 47 12 3 , 118 5100 l 25 08 2 , 476 
410 0 l 45 53 3 , 079 5200 L 23 30 2 ,4 29 
4150 l 4 4 37 3,0 42 5300 J 21 55 2 , 3S3 

420 0 l 43 22 3 , 006 5400 l 20 25 2 , 339 
42 50 l 42 09 2 , 971 5500 l 18 57 2 , 296 
4300 1 40 58 2 , 937 5600 l 17 32 2,255 
4350 1 39 49 2 , 903 5700 l 16 10 2,2 15 

4400 l 38 48 2 , 87 4 5800 l 14 52 2 ,1 78 
44 50 l 37 34 2 , 838 5900 l 13 37 2, 141 
4500 j 36 31 2 , 807 6000 l 12 22 2 , 100 
45 50 1 35 26 2 , 776 

4600 1 34 23 2 , 7 45 

4650 l 33 24 2 , 7 17 

4700 1 32 22 2 , 687 

4~u 4750 l 31 25 2 , G59 
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MAINTENANCE 

Instructions for correct handling and maintenance of machine 
Machine lubrication 

Conversion table of lubricants for grinders 

Instructions for ordering replacement parts 

SPECiFICATION OF FIGURES 

l . Review of lubrication points 
2. Leads cre w - replacement part 

3. Lead .screw nut - replacement part 

/ ,- TINI-- II0-6_1_0~ 



., ':I 'I 

_______ ___." 7 

HANDLING AND MAINTENANCE OF MACHINE 

To ensure continuous and trouble-free operation of the machine, 
the following instructions and principles have to be complied 
with: 

1. The entire machine has to be cleared of dus t and impurities 
before the commencement of each shift. 

2 . The machine has to be lubricated regularly and correctly at 
specified points and with the specified sort of lubricant. 

3. The rotating machine parts must be thoroughly clamped and 
balanced. 

4. Steel and cast iron swarf must be carefully removed in the 
course of the working shift and must not accummulate on the 
guideways, fro~ where it might be pressed in between the 
sliding ways and other contact areas causing scratches and 
excessive wearing of the machine. 

S. Tools must not be put on the guideways of the machine . 

6. In machining cast iron, the machine guideways and especially 
the sliding ways must be protected by covers because mixture 
of cast iron dust and oil has a detrimental effect on them . 

7. The machine must never be cleaned with compressed air because 
compressed air drives minute chips between the movable ma
chine parts, thus hampering the smooth run of the machine 
and threatening its acc uracy and cutting down considerably 
the length of its l ife. 

8. Great care must be devoted to strict adherence to the opera
tion instructions given in this manual. 

9. Daily inspection, cleaning 'and lubrication of the machine 
must become the basic duty of the responsible machine atten
dant . 

10 . At the end of each work shift, especially before a holiday, 
the machine has to be cleaned with care and everything put 
in order. 

If these instructions and hints are strictly followed, the ma
chine will work to your full satisfaction. M::>reover, you will 
thus avoid unnecessary damage that might disturb its function 
and/or put it out of operation altogether. 

/,-T- OS- - H- O_ &_T-0~ 
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MACHINE LUBRICATION 

Illustration- Chapter 7, Fig. l 

The bearin~s of the wheelhead are lubricated with SP 2 grease. 
Tlie macnin~ oe!ng run on two shifts per day, this grease need 
not be replaced earlier than after one year . The first grease 
is charged in the bearings in the manufacturing works. After 
one year of operation, it is recommended to dismount the bear 
ings, wash them in petrol, clean them dry, charge them with 
fresh grease and assemble them again. In assembling them, care 
has to be taken that the bearings and respective distance rings 
are not interchanged. It may be noted that they are set with 
precision. 
In the event of an abnormal loading of the machine, it is re
commended to replace the grease after six months of operation. 
After the bearings have been cleaned and fresh greade charged, 
the spindle should be run-in and its temperature checked us 
the same way as when replacing the spindle Qearings . 
Note: it is advisable to study t he part of the manual headed 

"Wheelhead•, in chapter l, before dismounting the spindle 
bearings . 

The bearings of the motors are lubricated with V3 grease. It is 
recommenaeato cfean-tliemand charge them with fresh grease 
once a year. 

The other antifriction be11ri~s, such as the bearings of the 
wouli"ead,-etc., are-luE>rlcate<i-with V3 grease as well. The life 
of the grease filling is long. 

!,_l!!_slg\i~.,.!1.J!!.!.!S=.!!!. are lubricated with oil S-4. 7°E/sp 0 c. It is 
recommended to lubricate them before the commencement of every 
shift. Lubrication is effected by a pressure lubricator . The lu
brication points are marked in red . 

Antifricti~~~~~~~~abl~ 
The prismatic and flat ways of the tables are lubricated from 
an oil reservoir in the slide, by means of wicks. 
The machine is delivered by the manufacturer without the respec
tive oil filling. It ls recommended to charge the reservoirs 
with oil before assembling the antifriction ways of the tables . 
At the same time, it is necessary to form an oil film on the 
guide ways . 

A 
/ TOe wriuf\ 



----------"-.1 

13 :,v 
1!11111,:1, _,.. _ 

__,,.. 
• 

For lubric at i on S-4 . 7°E/S .o0c oil is used . The oil filling has to 
be checked an d oil added once a month . In addition , it i s re
commended to ta.Ice off the tables once a year, to clean the ways 
and rolle r s with petrol, to dry them , to provide a new. oil film 
and to assemble all the parts again. 

Wheelhead be ar ings grease SP 2 once a year 
Motor bearings grease V 3 once a year 
Other antifriction bearings grease V 3 long - term 

lubrication 
Sliding surf aces and plain o i l s each working 
bearings shift 
Antifriction ways of tables o i l s once a month 
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INSTRUCTIONS P'OR ORDERING REPLACEMBN'l' PARTS 

In case of a break-down of the grinder due 1:o unexpected damage 
to some of the working parts, your orders for replac~t part:a 
should be addressed to the sales department of the manufacturing 
works. 

l. In your order for replacement parts please state: 
a) nal!le of the machine and its type designation 
b) production number of the mjlclline 

c) number of parts required, their den'Offlination and position 
numbers as given in the present catalogue. 

2 . When ordering the replacement electrical in~truments, please 
state - in addition to the denomination and type designation 
of the instruments - the operating voltage and frequency. It 
is recommended to give th'e data given on the respective name 
pla't:es . 

J If you r equire parts that are ,not included i~ the present 
catal ogue , i t i s adv i sable to state the number stairped on 
the part, or to make a. small sketch • of the patt, adding to 
i t the ma i n di mensions and application of the part. 

Technic a l ly cle ar orders will facilitate and speed up the pr0111pt 
de li ve ry o f i:eplac ement parts and will avoid unpleasant misun-
rlerstandtnq ~ . · 

• 
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SPARE PARTS UC~ !'OR 2-YEARAS, OPERATI~ 

Illustrat~on - Chapter 7, Fig. 2, 3 

Machine ~roup 

ifhee ead 

Slide-column 

Sl e-co umn 

Name and Pos. 
No. of Part 
Flat belt 
l 02 09 Ot9 

Leadscrew 
l 03 04 020 

Lea screw nut 
l 03 04 021 

Illustration 

30XO 5x2100 

Weight 
Jtg 

0 . 05 

5 

Q-ty 

l 

l 

SELECTED AND MOSTLY USED PARTS OF STANDARD EQUIPMENT 

Name and dimenaion• _?f part Pos. No. 

Arbor of . grinding wh;e1 - dia. 15 X 5 mm l 03 07 005 . . (O. 59 x 0.19 in) 
Arbor of 9r,inding wheel - dia. 16 X 65 mm l 03 07 006 

(0 . 62 X 2. 55 in) 
Arbor of 9rindin9 wheel - dia. 15 X 125 1ml l 03 07 007 

(0,59 X 4 .92 in) 
~ut for fixing flange• of grinding wheels l 03 07 004 

Clamping fixture of arbor, - complete . l 03 07 001 

l'lan9e of 9rindin9 whHl - dia. 20/40 mm - compl . 
(0 . 78/1. 57 in) l 03 07 Oll 

Flan9• of 9rindin9 wheel - dia 20/45 mm - compl. 
(O. 78/1. 77 in) . l 03 07 012 

l'lange of gri~ding wheel - dia. 20/60 mm - compl. 

' (O. 78/2. 36 in) 1 03 07"013 
screw for fixing tool• with ISA. taper - C(?JIIPlete 1 03 07 082 ·. 
Reducing aocket Mor•• 5/ 4 1 03 , 05 019 
Reducing aocket Moree 5/3 1 03 05 ·020 . 
Reducing aocket Nor•• 5/ 2 l 03 05 021 
Reducing aock•t ISA 50/40 l 03 05 022 

/ TOIi •••• , 



BEARINGS 

Machine Group Bearina Number Quantity CSN, SKF GOST · . 

. . 
Wheelhead A 7207 AT GPZ 36io, ' 
Slide - tables 6204 GPZ 204 l 

Slide - tables 51105 GPZ 8105 2 

Workhead A 60 1 5 GPZ 115 2 

Cylindrical. grinding A 60 15 GPZ 115 2 
attachment - workhead 

6005 GPZ 105 1 

6004 
I 

GPZ 104 3 

6001 GPZ 101 1 

6000 GPZ 100 1 

Radius griqding EL 4 GPZ 24 2 
attachment 

6008 GPZ 108 2 

A'ttachment for grinding EL 8 GPZ 18 1 
tools with helical 

R 7 GPZ 27 1 flutes (hob sharpening 
attachment) 6003 - 1 

6004 GPZ 104 l 

nn: A 6015 GPZ 115 2 
. 
. 

: 
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TEST CHAIT 

for Tool and Cutter Grin d e rs 

SerW N•' 
!OS St.fefglgl .., 

Factory: .. . .. . .............. ... ................... .. 

Type and Mart : Order N• : 

t1. 

I 

2 

3a 

3b 

• 
s 

6 

7a 

7b 

a., 

Sb 

9a 

9b 

10. 

IOb 

tie 

lib 

Ile 

12b 

Dou• 

S-l2a 

T .. l to be appU.-d 1 

WOii< table: 
Table parallel with wheel ,i,indlc 

Transverse movement of table parallel with loblc sutloee 

Longitudinal movement of table paraUel with upper surface of lab~e 

Dillo. with front surface of table 

Pillar: 
Owde for Pillot square with lable In plane thr0tgh lona :tudinal axis of toble 

o:tto. in plane perpendicular lo ,aid plane 

uruv.,._, heoa """ . ._ _,., , ...... ode 
Taper of work head spindle nm, true; moximum amount by which mond:el 
100mm Iona loboul • in I 1uns out ol lrulh 

Taibtock spindle pc,raJJel with I.able 1n verticol plone 

D Ito, in horizontal plane 

Tailstoek axis ,n line with work head axis it vcrHcal pl<lne Cworlr ~od 
previously lo be sci perallel with table and T•slot 

Ditto, .., horizontal plane 

Left Hnnd Tallolod<: 
Tail:iloek opindle parallel with table in vcrlical plane 

D1ll0. 1ft honzonlal plane 

Tailstoek 11l(es in line wilh each other in vertical plone 

Ditto m horl~ontal plane 

'l'beel tl)lndle: 
Wheel spindle for lruc running 

Wheel spindle (or aXICll slip 

enter gouge ono wheel Ol)ln0IC ox,s a, some oastance wun respect to upper 
surfocc of wheel heod 

Center gauge and loilslod< axis al some height with rcspecl to table surfa« 

. , 

Da'riAllon mm: 
• I lh 

0.02 oer 
300mm A ,. . 

0,01 par 
100mm O.Ol 
0.01 per 
300mm 

0,01 per 
300mm 

0,03per 
100mm 

(),03 per 
100mm 

0.01 

0,01 per 
100 aun 

0,111 per 
100 mm 

0.()2 

0,02 

0.01 per 
100 mm 

0,01 per 
100mm 

0,02 

0,02 

0,01 

0.01 

0 .01 

0 ,01 

o,oa 

Q ,, .. 

\ 
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BELT-DRIVE SPINDLES 
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NSTRUCT 0 N M A N U A L 

BELT-DRIVE 

SPINDLES 

This instruction manual is intended In the first place for the workers entrusted with the 

malntenonce of spindles and for the operators of grinding machines equipped with the spindles 

concerned. 

We are continually Improving our products and for this reason the descriptions, illustrations 

and any other data given herewith are not binding and may differ from actuol spindle 

specification. 

CZECH MOTORCYCLE WORKS NATIONAL CORPORATION 
STRAKONICE 



Introduction . 

Description of spindles . 

Spindle operation 

Lubrication . 
Wheel extension of IBC sp indles 

Mounting of wheels on IBE and IBD spindles 

Chonging of bearings of belt-drive spindles . 

Preparing the beorings for fitting 
Dismontltng and reassembling IBB ond IBC spindles 

Dismantling ond reassembllng IBE spindle , 
Dismantling ond reassembling IBD spind le - short model 

Dismantling and reassemb ling IBD spindle - long model 

CONTENT S 
2 
3 
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INTRODUCTION 

The standard llnes of belt-drive, internal grinding spindles type 188, IBC, !BE ond IBD, ore 

intended for grinding holes within a wide range ot diameters and lengths. The spindles ore 

built into models ond sizes enabling o suitab le type to be selected for appllcotlons In both lot 
and piece production. The speed range ollows economical grinding at the most fovouroble 

surface cutting speed, The spindles hove been designed with o view to a high grinding efficiency 

and o high precision of the ground bore. 

I 
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DESCRIPTION OF SPINDLES 
The spindle shaft ls supported in high-precision, high -speed, ongulor-contoct boll bearings. The 
beorlng cleoronce is eliminoted by the action of a spring. Although the spindle construction Is 
simple and the beoring chonge relatively easy, It Is not recomended to change the bear ings In 
your shop. The installation of beorings requires special skill and for that reason It is recommen • 
ded to send the grinding spindle for repair to the manufacturing works. 
An economical grinding process iscontingent on the correct choice of the spindle type and size. The 
size of both the grinding spindle ond the wheel extension should be the largest possible ond 
the length should be small so that the highest rigidity of the whole ls obtained . The spindles as 
delivered ore right-handed (running clockwjse when viewed from the belt sheave end) . 
The direction of rotation is indicated by on arrow on the spindle cosing. Left-handed spindles 
ore available on special order. 

SPINDLE OPERATION 
Setting into Operotion: 
Prior to inserting the grinding spindle into the holder, clean the holder bore and the spindle 
surface thoroughly. Remove the M 10 x 1 screw plug of oil mist-lubricated spindles only when 
installing the lotter and attach the oil mist Inlet fine immediately on mounting the spindle into 
the holder. The lubrication port must never be left unprotected . When mounting the spindle, do 
not tighten excessively the holder nor the sleeve In order to prevent the spindle casing becoming 
distorted . 
Prior to starting the operation of the spindle, leave the oil mist lubrication working for obout 
10 minutes . Check the spindle running direction which should be cs indicated by an arrow on 
the cosing . Starting in the incorrect direction might cause the wheel or the belt sheave to work 
loose. 
The spindle must not be operated ct a speed exceeding the speed roting given on the cosing. 
The spindle sheave sizes hove been calculated for o motor speed n • 2865 rpm, and for 
a motor sheave diameter D = 220 mm. The spindle will run at the correct speed if the above 
conditions ore adhered to. The motor sheave diameter for motors with other thon the specified 
speed can be calculated from the formula 

D • 
630,000 

n 
Axial P,elooding: 
Should the spindle running become unsotiifoctory, loosen the thrust screw 32 ond the two set 
screws 33 ond pushing against the sheave end while at the some time ,evolving the shaft, 
spring the lotter axially several times. In th,s woy, the bearing clearance is eleminoted and the 
spring restores the requ ired oxiol prelooding of the bearings. Then retighten the two screws 33 
and slightly tighten the oblique screw 32. If no Improvement Is obtained by this procedure, 
it is necessary to change the bearings. 

Drive: 
The spindle drive is effected by means of woven or plastic flat belts. The flat belt must be of 
high quality with a uniform cross section and minimum seam. 
The belt tension should be just high enough to transmit the required motor power. It ts 
necessary to retension the driving belt since it stretches owing to worming up while running. 
When It ls envisaged that the spindle will be left non-operating for a longer period of time, 
it is necessary to remove the belt os it would otherwise strain the spindle owing to controctlon . 
To remove the belt, slacken It first by shifting the driving motor or the spindle holder, os the 
cose may be. When withdrawn sideways, the belt twists ond wlll no longer run smoothly. Utili• 
zotion of high-grade belts extend the service life of the spindles and improves their running, thus 
influencing direct the precision of the groundbore and the surface finish. 
Special attention should be paid to the driving motor. For routine grinding, motors complying 
with the standard ON 35 0336, quality grade Q II, will do. These motors, however, show too high 
o vibration rote for precision grinding. It Is, therefore, necessary to hove the motors dynamicoJly 
balanced or to utilize the MB-line, precision electric motors as mode by the CZM at Strokoni• 
ce. 
It Is necessory to toke core even how the 'TJ0lor ls mounted on the machine . It is not advisable 
to put resilient pods under the motor base. It is better to provide o perfect seating of the bose 
by scraping, if necessary. ' 

3 



LUBRICATION 
The belt-drive spind les ore lubrlcoted with oil mist or with lubrication grease . 
Oil mist lubrication is effected by meo-ns of the MP3 mist producer constructed by CZM Stro
konice . The operation of the device is fully described In a special instruction monuol. The 
spindles should be lubricated with high-g rode bearing oil of a viscosity of 15-20 cSt at 50 •c, 
a.s, e.g. grade OL-J2 <::SN 656610. 
The attending of grease-lub ricated spindles is largely simplffied. The grease filling will lost the 
entire bearing service Ille. The grease-lubricated spindles ore Identified by a capitol T ofter the 
spindle type designation. 
The CZ belt-d rive spindles a. re lubricated with Shell Alvonla R3 grease. Another sulfoble grease 
is Kluber lsoflex LOS 18 Super. 
Procedure of bearing lubrication with Shell Alvania R3 grease : 
- treat the bearings as indicated In the paragraph .Preparing of Bearings for Fitting": 
- let oil drip out of the bearings at a dustfree ploce {moke sure thot no oil left between 

the coge ond the rooes): 
- fill as much as a fourth or o third port of the bearing lnner sp!]ce with Shell Alvonio R3 

greose. Force the greose between the bolls along the whole cage periphery and rotate the 
bearing to bring the grease on the rocewoys; 

- rub all ports of the spindle with bearing {OL-J2) oll: 
- fill the labyrinth grooves in the nuts underneath the end cops entirely with the same grease 

os used In the bearings. 
When utilizing the Kluber lsoflex LOS 18 Super greose for beorlng lubrlcotion. proceed in the 
some manner as in case of the Shell Alvonlo R3 grease but be more careful that the oil drips 
out perfectly from the bearing. Tt,e recommended greose for fllling of the lobyri11ths In the nuts 
is the Shell Alvonio R3 or any similar water-resisting grease. 
Bearings lubricated in the manner described above do not require oddltionol lubricotlon ln the 
course of operat ion. 

WHEEL EXTENSIONS OF IBC SPINDLES 
The grinding whee l extensions for the IBC spindles ore ovolloble os optlonol equipment. A sur
vey of sizes is given In the folder on be lt-drive spindles. 
If the customer himself makes speclol extensions. it is recommended thot the matching dimen• 
sions and the overol length of the extensions correspond with those given in the folder. 11 
o longer extension is required, it is necessary to opply to the manufacturer or even to submit 
a specimen to him for testing. There is o risk of extension vlbro-tion ond of damage to the spindle 
if the maximum length is e><ceeded. The grinding quality is affected to o considerable extent by 
the precision of the extension. The rodiol run-out of the extension should not exceed the 
values given in the table be low, according to <::SN 20 0315. 

Test method: 

L 

Dlslonoe Run~out In mtn 

~ : I L - 25 mm 0.010 
. • 

~ ·+ · . . L- 50 mm 0.0 15 
- . 

L 100 mm 0.025 

The grinding wheel is mounted on the extension b) means of o nut or of o screw or It con be 
cemented with o suitable adhesive. The wheel mounting proper must comply with the stondord 
<::SN 20 1524. 
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MOUNTING OF WHEELS IBE AND IBD SPINDLES 
The wheel Is monted on the IBE and IBD spindles by means of a collet which Is fitted direct to 
the tapered end of the sho~. The collet must comply with the specification given In the standard C::SN 
20 1524. Since the grinding wheels used with these spindles ore of larger size they must be 
balan ced. Usually, the wheel including co let is ba lanced only statically by means of balancing 
blocks In the collet and by using on arbor and a balancing stand. The arbor and the stand ore 
both included In the optional equipment of the spindles . This balancing method, however is 
usuoly not satisfactory for grinding at very high precision. A statically bolance'd wheel may show 
o rest unba lance in spile of o perfect balancing procedure. Thus stotlcol balancing should be 
supplemented with additional balancing direct on the machine ot the working speed. 

CHANGING OF BEARINGS IN BELT -DRIVE SPINDLES 
To ensure the correct operation of o repaired spindle, adhere to the following Instructions: 

- entrust bearing changing to the core of o skilled worker, 
- the repair must be carried out In o clean and dustfree environment, 
- the dismantling and reassembling work mustbe carried out without using force and by means 

of appropriate tools and assembling jigs (available os optional equipment of the spindles), 

- follow this instruction manual when working, 
- flt Into the spindle solely specified bearings or corresponding foreign-mode bearings with 

conformable precision and clearance, 
- the bearings specified for use In the spindles ore of the 72 BTB series, P4 precision grade, 

either single or in pairs. 
- should it not be possible to ensure the obove conditions , It Is recommended to entrust the 

spindle repair to the core of the monufocturer's service deportment. 

PREPARING OF BEARINGS FOR FITTING 
Wash the bearings first in commercial gasoline or In another cleaning agent to remove the 
preservation grease or oil. Then clear the bearings of any foreign matter while revolving them in 
several baths. Upon drying, Immerse the bearings for o period of one hour ot least into OL-J2 
oil (or the oil that is to be used for spindle lubriCQJlon). In this way, the bearings ore ready 
to be fitted into on oil mist-lubrlcoted spindle. For grease-lubricated spindles, proceed to treat 
the bearings as described in the paragraph .Lubrication•. 
When cleaning the bearings, follow the safety regulations applying to worlc with inflammable 
molter. 
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DISMANTLING AND REASSEMBLING OF IBB AND IBC SPINDLES 

Dismantling Procedure: 
1. Cleon the spindle of dirt and grinding dust. Unscrew the extension . and remove the wheel 

from tBB spindle . To facilitate dismantling and assembling work, place the spindle in o V• 
-block mode best of wood. 

2. Unscrew the screws 32 and 33, hold the shaft 5 by Its flats, unlock and withdraw the sheave 
40 and the front end cop 10 using a pin wrench (R. H. threads on right-hand spindles) . 

3. Remove the rear and cop 12, unscrew two nuts 14 using o pin wrench . 
4. Push the shaft 5 rearward from the front bearing and out of the casing 7. 
5. Remove the rear bearing from the shaft 5 by means of o bearing puller, and force out the 

front bear ing from the cosing 7 by means of o bearing extractor , 
6. Withdraw the sleeve 24 and the spring 28 upon removal of the screw 31. 
Cleon perfectly all ports . Polish them ofter drying and rub with OL-J2 oil. This work os well 
os the assembling work proper must be carried out In o clean and dustfree room. 
Prior to fitting, treat the bearings os instructed In the porogroph .Preparing the Bearings for 
fitting'. Grease -lubricated bearings should be greased os recommended In the paragraph 
.Lubrication•. 

Assembling Procedure : 
1. Introduce Into the cosing 7 the spring 28 ond the sleeve 24, secure the lotter upon depressing 

it by means of the screw 31. Use the screw 32 in small-diameter spindles where these Is no 
screw 31. 

2. Flt the front bearing on the shaft 5 (ot the wheel end) while pushing ogolnst the inner race 
so that the marked face of the bearing points toward the spindle inside-. 

3. Introduce the shaft 5 Includes the front bearing Into the casing 7 and lock the bearing in po · 
sltion by means of the nut 14. 

4. Abutting the front end of the shaft, fit the rea r bearing into the spindle while pushing against 
the inner race so that the marked face points towards the spindle inside . Screw home the 
nut 14 and fit the rear end cop 12. 

5. Close the front end by means of the cop 10 which ot the some time retains the front 
bearing on the shaft. 

6. Screw home the sheave 40 and tighten firmly to lock the rear bearing on the shaft. 
7. Push against the sheave end to make the shaft spring oJtloly severa l times and thus to check 

the correct axial preloadlng of the bearings. 
8. Let the spindle run-In, ot no load for 3 hours ot least. Following the running-in, lock oxioly 

the sleeve 24 to ovoid shaft vibration . Tighten first the two screws 33, then tigh ten slightly 
the oblique screw 32. 
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DISMANTLING AND REASSEMBLING OF IBE SPINDLES 

Dlsmontling Procedure: 
1. Cleon the spindle from dirt and grinding dust. Remove the grinding wheel collet 53. To foci• 

litote dismantling ond assembling work, place the spindle into o V-block mode best of wood . 
2. Unscrew the screws 32 and 33, hold the shaft 5 by Its flats, unlock ond remove the sheove 40 

(the sheave Is mounted on tapered shaft end in larger spindles ond shall be withdrawn by 
means of the wheel collet puller). 

3. Remove the cop 10 and the cop 12 using o pin wrench (the cop hos L. H. thread in spindle:; 
with toper-mounted sheave) ond unscrew two nuts 14. 

4. Push the shalt 5 reorwords from the front bearings and out of the cosing 7. 
5. Remove the reor bearings from the shoft 5 by means of o bearing puller, ond force out the 

front bearings from the cosing 7 by means of o bearing extractor . 
6. Unscrew the screw 31 and remove the sleeve 24 Including the spring 28. Ensure that the 

sleeve 24 is preloaded, ho ld It in position while removing the scrrew 31. 
Cleon perfectly oil ports . Polish them ofter drying ond rub with OL-J2 oil. This work os well os 
the assemb ling work proper must be carried out in o clean ond dustfree room. 
Prior to fitting, treat the bearings os instructed in the porogroph .Preparing the Bearings for 
Fitting". Greose -lubricoted bearings should be greased os recommended in the porogroph 
.Lubrication". 

Assembling Procedure: 
1. Introduce into the cosing 7, the spring 28 ond the sleeve 24, depress the lotter ond secure 

by means of the screw 31. 
2. Flt the front bearing pair on the shaft 5 (ot the wheel end) while pushing against the inner 

race so that the marked faces of the bearings point towards the spindle inside. Watch correct 
order of the paired bearings os marked 

3. Introduce the shoft 5 including the front ',eorlngs Into the cosing 7 ond lock the bearings 
in position by mean• of the nut 14. 

4. Abutting the front end of the shaft, fit the rear bearings into the cosing while pressing 
ogoinst the Inner race so that the marked faces point towards the spindle Inside. Watch 
correct order of the paired bearings, os marked. Screw home the nut 14 ond flt the cop 12 
(the cop 12 hos L. H. thread in spindles with toper-mounted heave). 

5. Close the front end by means of the cop 10 which ot the some time retains the front pair 
of bearings on the shaft. 

6. Screw home the sheave 40. On large 1pindle types, the sheave is mounted on o shaft toper 
and retained by meons of o screw. 

7. Push against the sheave end to moke the shaft spring oxiolly several times and thus to check 
the correct oxiol prelood ing of the bearings . 

8. Let the spindle run-in ot no food for 3 hours ot least. Followlng the running-in, lock axially the 
sleeve 24 to ovoid shaft vibration. Tighten first the two screws 33, then tlhgten slightly the 
oblique screw 32. 
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DISMANTLING AND REASSEMBLING OF IBD SPINDLES - SHORT MODEL 

Dismantling Procedure: 
1. Cleon the spindle from dirt and grinding dust. Remove the griding wheel collet 53. To faci• 

litote dismantling and assembling work, plate the spind le into o V-block best mode of wood 
2. Unscrew the screws 32, 33 and 31, ho ld the shaft 5 by Its flots, unlock and remove the sheave 

40 and the cop 12, 
3. Unscrew the cop 10 and the nut 15 using o pin wrench. 
4. Push out from the cosing 7 towards the sheave cind the shaft 5 including the rear bearing, 

sleeve 24, spring 29, middle- pair of bearings, sleeve 25, spring 30 and tube 68. 
5. Unscrew the nut 14 (L. H. thread) using a pin wrench. Unscrew the screw 48 os well. 
6. Push out from the cosing 7 the sleeve 70 including the front pair of bearings . 
7. Re move the reor bear ing ond the middle pair of beorlngs From the shaft S by means of o pul-

ler. 
Cleon perfectly all ports. Polish them upon drying and rub with Ol-J2 oil. This work os well os 
the assembling work proper must be carried out in o clean and dustfree room. 
Prior to fitting, treat the bearings os instructed In the porogroph .Preparing the Bearings for 
Fitting•. Grease-lubricated bearings should be greased os recommended in the porogroph 
• Lubrication" . 

Assembling Procedure: 
1. Introduce the spring 29 and the sleeve 24 Into the cosing 7 from the sheave end, depress 

the sleeve and lock in position by means of the screw 31. 
2. Introduce into the wheel end of the cosing 7 the sleeve 25. spring 30 and sleeve 70, lock the 

lotter in pos ition by means of the screw 48. Then put into the cosing the front pair of bea
rings so that the marked faces point towords the spindle Inside (watch correct order of beo• 
rings as marked) and lock by means of the nut 14 (L. H. thread) . 

3. Fit upon the sheave end of the shaft 5 the rear bearing (its marked face pointing towards the 
spindle Inside) ond upon the front end of the shalt, the middle pair of bearings so that their 
marked faces point towards the grinding wheel (watch correct order of bearings os marked) 
and further the tube 68. 

4. Introduce the preossembled shaft into t~e cosing 7 from the sheave end and lock in position 
by means of the screwed-in cop 10, using a pin wrench. 

5. Screw home the nut 15, fit the cap 12 and tighten the lotter by screwing home the sheave 
40. 

6. Push against the sheove end to make the shaft spring oxiolly several times and thus to check 
the correct oxiol preloodlng of the bearings. 

7. Let the spindle run-in ot no load for 3 hours at leo,t. Following the running-in, lock oxiolly 
the sleeve 24 to ovoid shaft vibration. Tighten first the two screws 33, then tighten slightly 
the oblique screw 32. 

1 1 
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DISMANTLING AND REASSEMBLING OF IBD SPINDLE - LONG MODEL 

Dismantling Procedure: 
1. Cleon the spindle from dirt and grinding dust. Remove the grinding wheel co llet 53. To faci

litate the dismantling and assembling work. place the spindle Into a V-block best mode of 
wood. 

2. Unscrew the screws 32, 33 and 31. hold the shaft 5 by Its flats, unlock and remove the sheave 
40 and the cop 12. 

3. Unscrew the cap 10 and the nut 15 using a pin wrench. 
4. Push out towards the sheave end the shaft 5 including the rear bearing, sleeve 24, spring 29. 

sleeve 23, spacing tube 69, second rear bearing, middle pair of bearings, sleeve 25, spring 
30 and spacing tube 68. 

5. Unscrew the nut 14 (l. H. thread) using o pin wrench. Unscrew the screw 48 to unlock the 
sleeve 70, push the lotter including the front pair of bearings out from the cosing 7 towards 
the grinding wheel. 

6. Remove the tube 68 and the middle pair of bearings from the front end of the shaft 5. Pull 
from the rear the rear bearing. sleeve 24, spring 29. sleeve 23, tube 69 and the second rear 
bearing. 

Cleon perfectly all ports. Polish them upon drying and rub with OL-J2 oil. This work as weJI 
as the assembling work proper must be carr ,ed out In o clean and dustfree room. 
Prior to fitting, treat the bearings as instructed in the paragraph .Preparing the Bearings for 
Fitting•. Grease-lubricated bearings shouJd be greased In the porogroph .Lubrication•. 

Assembling Procedure: 
1. Introduce from the grinding wheel end Into the cosing 7 the sleeve 25. spring 30 and sleeve 

70, lock the lotter by means of the screw 48. Then push into the cosing the front pair of 
bearings so that the marked faces point towards the spind le inside (watch the bearing order 
according to the pairing marks) and secure by means of the nut 14 (L. H. thread). 

2. Fit on the wheel end of the shaft 5, the noiddle pair of bearings so that the marked faces 
point towards tlie grinding wheel (watch the bearing order occordJng to pairing marks) ond 
further the tube 68. Fit on the sheave end the second rear bearing with the marked lace 
pointing towards the sheave, and the tube 69. 

3. Introduce the preassembled shaft into the cosing 7 from the sheave end and lock in position 
by means of the screwed-In cop 10, using o pin wrench. 

4. Insert Into the cosing the sleeve 23, sprirg 29 and sleeve 24, lock the lotter by means of the 
screws 31. 

5. Insert the rear bearing so that its marked face points towards the spindle inside. screw 
home the nut 15 ond fit the cop 12. locking the lotter by screwing home the sheave 40. 

6. Push against the sheave end to make the sholt spring oxl(llly several times ond thus to check 
the correct axial prelooding of the bearings. 

7. Let the spindle run-in al no load for 3 hours ot leo5t. Following the runnin9-ln, lock oxiolly 
the sleeve 24 to ovoid shaft vibration . Tighten first the two screws 33, than tighten slightly the 
oblique screw 32. 
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