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ZERO POINT System "APS" (Automatic Positioning System)

Tombstones, crankwebs, subplates

Modular clamping equipment range "TCt" and "TCg"
o o ' ° and accessories

o® ° Modular clamping equipment range "MC"
and accessories

Modular clamping equipment range "LC"
and accessories

Modular parallels and soft jaws quick change "CLAK"

Hight precision vise for 5 axis machine tools "GENIUS"

Multiple clamping systems “CIVI 2000" and "TETRABLOK"
and accessories

Eccentric self-locking clamping device "CAM SYSTEM"

Grinding clamping equipment “MR"
and accessories




Clamping equipments "Vise POWER" and "Vari CLAMP"

Clamping equipment "DUO-LOCK HD"

Special jaws and accessories

Square chucks, "Y-CHUCK"; manual, pneumatic,
hydraulic static chucks

Pneumatic clamping equipments

"FAST-CLAMPS"

"TOUCHDEX"
Automatic mechanical indexing tables







AUTOMATIC POSITIONING SYSTEMA
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A AUTOMATIC POSITIONING SYSTEM

APS (Automatic Positioning System) is a universal connection between the machine tool,
the clamping device and/or the workpiece. The flexibility of APS allows both positioning
and clamping in one operation.

APS uses oiled compressed air (6 BAR-85 psi) for unlocking, it uses spring force for clam-
ping. No compressed air is

required in the locked condition. Attach the clamping pins (A;B;C) on the clamping devi-
ces or on the workpiece and “it's done”!!! Positioning and clamping in one operation with
repeatability accuracy < 0,005 mm (0.0002").

are the advantages
Jur company?

Your set-up times will be reduced by 90 %.
APS offers you greater flexibility in set-up and an increase in productivity resulting in a
short pay-back time.

0.2

AUTOMATIC POSITIONING SYSTEMA
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APS'1 40 E “Top"” mounting module Technical features Technical features “Top" f|ange mounting APS'1 40 I

module

..TOP" IITOPII

D “Turbo” function always integrated “Turbo” function always integrated
D 3 jaws for the clamping of the pins 3 Jaws for the clamping of the pins
D Mechanical positive locking of the clamping pin by double irreversible Mechanical positive locking of the clamping pin by double irreversible

wedge wedge
D Hole for workpiece presence (APC) integrated ( for automatic pallet change) Hole for workpiece presence (APC) integrated ( for automatic pallet change)
D Automatic pneumatic cleaning function through the central hole Automatic pneumatic cleaning function through the central hole
D Key-way 12 h7 for single use Key-way 12 h7 for single use
D Pull down force 12.000 N Pull down force 12.000 N
D Pull down force with “Turbo” function 30.000 N Pull down force with “Turbo” function 30.000 N
D Repeatability accuracy < 0,005 mm Repeatability accuracy < 0,005 mm

0.4 0.5




APS.140 E “Base” mounting module Technical features
“BASE"

D “Turbo” function ONLY on request

D 2 Jaws for the clamping of the pins

D Mechanical positive locking of the clamping pin by double irreversible
wedge

D Hole for workpiece presence (APC) not available

D Automatic Pneumatic Cleaning function not available

D Key-way 12 H7 not available. The single use is not available

D Pull down force 12.000 N

D Pull down force with “Turbo” function 30.000 N

D Repeatability accuracy < 0,005 mm

0.6

Clamping pins APS-140

A C

CENTERING PIN REFERENCE PIN PULL-DOWN PIN = 0,05 mm

QUEZaLOY

g adf

Positioning and clamping of the devices and/or of the workpiece are
achieved through the clamping pins.

Type A is used for centering and clamping, type B is used for reference

and clamping,
type € only for clamping.

0.7




APS-140 Clamping pins Clamping pins APS-140

ORIENTATION PIN TYPE B

~ \ The reference slot of the pin type B must be oriented at 90° compared to the axis that

/ links pins A and B (detail D = reference slot for the pin aligned with the

/ Q reference points into the plate)

g axis that links pins A and B| reference slot for the pin

reference points into the plate

DETAIL D

0.8 0.9




APS_14° E “Top” mounting module “Top” flange mounting module APS_140 I

"TOP" IITO Pll
Top mounting module APS 140-E Flange mounting module APS 140-I
with turbo effect with turbo effect
147 é
a 0140 h7 A 142
@ :
[ Il il @ . il il Il < '\(?‘) O 1 L haS
e T U 3 < < o 7 \
— — S [l™me ? % TURBO OPEN
@140 h7 = -
@115 h4

@ 10H7 /
12H7 74 /

@10 H7
12 H7 4

Ny

15° | 15°

repeatability
mm

pull down force unlocking pressure

pull down force unlocking pressure repeatability

mm

46 16 23 00 30.000 6 < 0,005 4,5 4616 24 00 30.000 6 < 0,005 4,5

0.10 0.11




“BASE” mounting module

APS-140 E
“BASE"

Clamping pins

APS-

140

“BASE" mounting module APS 140-E

with turbo effect

only on request

OPEN g @140 h7
= 5
IR N = T @
l ! ! JL“ :5 - L
Ty <| B TU U Uwme U
e

repeatability
[\ bar mm

pull down force unlocking pressure

46 16 25 00 12.000 /7 30.000 6 < 0,005

i|

0.12

Clamping Pins APS (A-B-C)

Can be used with unilock system

(see pages 0.7/8/9 for operating instructions)

M 10 M 12 M 12 M 12 M 16 M 16
AT =
] / R ‘77 § T
A i %
3 N ‘ A N H Serams e Sesm S S
IA i TN :Lr S HE L
| N
CH 24 CH 24
A-B-C A-B-C A-C A-B-C A-B-C A-C
39,5 375
- 5 5 3.9
| o ° T
T
o 5 . N/
o o ST = o al e S
s O = — o N 8
|
A-B-C A-B-C

M 12 46 16 23 05 46 16 23 06

46 16 23 07

0,3

codice Nr.

M 16 46 16 24 05 46 16 24 06

46 16 24 07

0,3

0.13




APS_1 40 Plates Plates APS.1 40

Plate with 1 module APS 140-E Plate “DUO" APS 140-E
with turbo effect with turbo effect
140 2140
|
0® 8 L s S—o - sl Coe Al
N | E el | S| S ] L@ — 11 R
g "H © FL el 2 1o = G1/8
10 G1/8 AT G1/8
M5 124
& 7 @ 1@
& < ®
\Ss ?< ~ //
55 S (
D ©§ O e\ T i |
i — — G ——— 5 glel | ° ’[H ,,,g " 17 olig|!
@ e
T/ %DA@ ® =
M so S opef O
VIEW FROM A 12H7 x4 | 12| VIEW FROM A
127
198,60

pull down force unlocking pressure repeatability
pull down force unlocking pressure repeatability weight N (1bs) mm
N (Ibs) mm kg top | 46167020 | 30.000 (6.745) 6 < 0,005 28
top ‘ 4616 7010 30.000 (6.745) 6 < 0,005 11 base | 4616 70 25 12.000 / 30.000 6 < 0,005 28
0.15

0.14



Plates Plates

APS-140 APS-140

Plate with 4 modules APS 140-E
for vertical machining centers

Plate with 4 modules APS 140-E
for horizontal machining centers

with turbo effect with turbo effect
@20 H7 2140 025 140
jf_@D [_—@Qﬁ glo u@ J mfﬁt q:‘fQ:p £l om, @ & o]
|CI) | CFEN (@) i | @)-TuRB ‘ [ : | ,‘3 = | ' o oPEN@® | | @ Turso |@L|fg H‘Tf o 1F+ %{ ] °| N € = j_}_____g@w@ eaap:::l:o |
Q G178 - G1/8 o ald 18H7 x 4 ST @ 21 M16 x 3 o B &
60 ) E |E F F

50X 45°

+0,01

200

pull down force |unlocking press| repeatability weight

N (1bs) mm kg

top | 46167040 | 400 | 55 160 | 250 | 30000 (6.745) 6 < 0,005 57

pull down force unlocking pressure repeatability base | 46167045 | 400 | 55 | 160 | 250 | 12.000/ 30.000 6 < 0,005 57

N (lbs) mm top | 46167050 | 500 | 75 | 200 | 300 | 30.000 (6.745) 6 < 0,005 85

base | 46167055 | 500 | 75 | 200 | 300 | 12.000 / 30.000 6 < 0,005 85

top 4616 70 30 30.000 (6.745) 6 <0,005 56 top | 46167060 | 630 | 100 | 250 | 420 | 30.000 (6.745) 6 < 0,005 130

base | 4616 70 35 12.000 / 30.000 6 < 0,005 56 base | 46167065 | 630 | 100 | 250 | 420 | 12.000 / 30.000 6 < 0,005 130
0.16 0.17



APS-140  Fiates Plates  APS-140

Plate with 1 module APS 140 E for 5 axis M.T. Plate with 1 module APS 140 E for 5 axis M.T.
(adaptation for “DUO” APS) (adaptation for plates at 4 modules)
with turbo effect with turbo effect
@ 200
@ 200 o120 0150 0140
2150 : o
Lo © — @ ° ° @ £ o
o 3 < 1 T T 1 8]
@ _(wﬁ 2 TURBO T 0 i ToPEN] ET = v =
S = U S N =72 Y - I A I i

NQ@,]g % rv % % VIEW FROM V o

330 200+0,01 @g @

125 125 85 _ 0;; @/-\ o .
$ $ ?[ Yan) To) D
/ S ? G}\ © - Y & 0
; @ @ - T ©
S o@D (D (@ E © -+- ©
: 0@ (D)« @ :
. 122
© ©
o C.o01
\"| VIEW FROM v J/
300

top | 46167830 400 350 200 88 150 56

top | 46167840 400 350 200 178 240 67,1
top | 46167810 88 150 38 top | 46167850 500 450 300 88 150 76,6
top | 46167820 178 240 49 top | 46167860 500 450 300 178 240 87,7

0.18 0.19



APS'1 40 Working examples Working examples APS'1 40

0.20 0.21



APS-140  Piates Plates  APS-140

Plate with 2 modules APS 140 E for 5 axis M.T. Plate with 2 modules APS 140 E for 5 axis M.T.
(adaptation for “DUO" APS) (adaptation for plates at 4 modules)
with turbo effect with turbo effect

0140 — % — , g
| @ === i ‘
| E—w— 5} 2 2 . © o -
4 o TURBO 8 I ‘ (-]
5 pn s ‘ g [T ]
. @©— TuReo '3 - < o o Tom = = = V¢ =
A
3 [ | | 200 w02 C 99— \iew FRom v
= T3
VIEW FROM V © 85l ©
— 3 Téjr\ g
4 g ° A ] - o IR NZa e
0 o
g o @' () s@ o IR
© © —
+0,
. /
85

200+0,01
300

top 46 16 79 30 400 350 200 100 162 89
base 46 16 79 35 400 350 200 100 162 89
top 46 16 79 40 400 350 200 200 262 137
base 46 16 79 45 400 350 200 200 262 137
top 46167910 100 162 70,0 top 46 16 79 50 500 450 300 100 162 109
base 4616 7915 100 162 71 base 46 16 79 55 500 450 300 100 162 109
top 4616 79 20 200 262 118 top 46 16 79 60 500 450 300 200 262 157
base 4616 79 25 200 262 119 base 46 16 79 65 500 450 300 200 262 157

0.22 0.23



APS-140

Working examples

Working examples

APS-140

0.25

0.24



Plates

APS-140

Plates

APS-140

Round plate with 3 modules APS 140-E

Round plate with 4 modules APS 140-E

with turbo effect

with turbo effect
)

IO N . o—lo 1

& 3 OPEN-@®) ® TURRO

@310

144

+0,01

4 ﬁs“ﬁ},

MRSy

N7

o>

32

[ — -

72 +0,02
40

|
I\
OPEN Q1) Turso

T
@ 400

150 20,01

+0,01

150

46168010 | 36

0.26

46 16 80 15

46168020 | 44

46 16 80 25

45




Plates

APS-140

Round plate with 5 modules APS 140-E

with turbo effect
st [l —= =
= o—1 o o—|
Q %_3 | OPEN © © TURBO |
| @ 500 |

250 +0,01

46 16 80 35

46168030 | 67

0.28

Plates

APS-140

Rectangular plate with 6 modules APS 140-E

-

S
e

o

T
Wy
S iy

-

&
-

with turbo effect
P N
S | | S oren © ® o ]
A
D .oo D oo

(e
AR

e\

TN

C 001

top 4616 8110 600 400 200 200 83
base 46 16 81 15 600 400 200 200 84
top 46 16 81 20 700 400 200 250 94
base 46 16 81 25 700 400 200 250 96
top 46 16 81 30 800 400 300 300 108
base 46 16 81 35 800 400 300 300 109

0.29




APS-140 Plates Angle plates APS-140

Rectangular plate with 8/10 modules Angle plate with 2 modules APS 140 E
APS 140-E

with turbo effect with turbo effect

2100 S [ T R -
o) N o ® @T@
N
=t T8 s =t 1 = =t 1 =% 77@77‘7
| 1] LI o o mo - 1] ‘

200+0,01
370
200+0,01

D 001 D 1001 D 1001

160

C o0m

95

N° of modules| weight

kg

pull down force unlocking pressure repeatability

top 46 16 81 40 1.000 500 250 250 8 288

base 46 16 81 45 1.000 500 250 250 8 289 N (lbs) mm

top 46 16 81 50 1.200 700 400 300 8 300

base 46 16 81 55 1.200 700 400 300 8 302 top 46 16 77 50 30.000 ( 6.745) 6 < 0,005 88
to 46 16 81 1.400 700 400 300 10 344

baos 2o oo os oo s 200 o L o base | 46167755 | 12.000 /30.000 6 < 0,005 88

0.30 0.31



APS'1 40 Working examples Working examples APS'1 40

0.32 0.33



APS.1 40 Working examples Manufacturing tolerances APS.1 40
— G =
E E Manufacturing tolerances
- ‘ 7“1_ M16
YA AN ! l 0.02 500
I 0/\0 L 0,035 | 1000
QLW
& $ l $ c1 i // 0,03 500
LL 0,05 1000
°c° ° ° I + 0,01 200
P + 0,02 300
F|IF|F|F
(11}
o P —~
_ - Standard interface
for machine tools pallet
BIE F G

mm mm mm mm

400 55 80 250

500 75 100 300

630 100 125 420

0.34 0.35



APS-140 Tombstones

Special rough milled tombstone

Working examples APS-140

. ,.“-;%4,__4&.;-__
® | DB
A
A ‘ ‘
S EB
(@]
Tl
Y ' ‘
- G iOIO/l
$ $ Y ‘ |
MR VIEW FROMV

mm mm mm kg
46 16 8210 404 250 600 280
46 16 82 20 504 250 700 430
46 16 82 30 634 420 800 650
0.36

Cod. 46 16 82 30

Cod. 46 16 70 60

0.37




APS-140 Tombstones Tombstones APS-140

Tombstone with 8 modules APS 140-I Tombstone with 24 modules APS 140-1
Clamping / unclamping the modules Clamping /7 unclamping the modules
on the same face is simultaneous on the same face is simultaneous
with turbo effect with turbo effect
S S
l 30 = ¢
C1 ) C1
C v8 C
F F ¥ . P1 P1 B
oB _l AEE @ -
] 4 ..‘ .. Tho
L o
t 1 o T
I o
L
i I > _ = e
. | | | |
1 = - 1<
@ TURBO 2%xG1/8 OPEN VIEW FROM S
TUREBO  © OPEN VIEW FROM S

weight

kg

STEEL 46167110 | 40 | 400 | 250 | 600 | 250 | 225 | 273 | 125 | 225 | 100 | 195 STEEL 4616 71 30 45| 630| 100 | 4so| 473| 860| 250| 230 565

4616 71 20 40 | 500 | 350 | 700 | 300 | 250 | 373 | 150 | 250 | 125 328

ALUMINIUM 46167140 | 40 | 400 | 250 | 600 | 250 | 225 | 273 | 125 | 225 | 100 | 90 ALUMINIUM 4616 71 60 45| 630 | 100 | 4s0| 473| 860| 250 | 230 280

46 16 71 50 40 | 500 | 350 | 700 | 300 | 300 | 373 | 150 | 250 | 125 137
4616 71 70 40 | 400 | 250 | 600 | 250 | 225 | 273 | 125 | 225 | 100 190

CAST IRON CAST IRON 4616 71 90 45 630 100 450 473 860 250 230 550
4616 71 80 40 | 500 | 350 | 700 | 300 | 300 | 373 | 150 | 250 | 125 315

0.38 0.39




APS-140

Tombstones

Tombstones

APS-140

Tombstone with 12 modules APS 140-1

Clamping / unclamping the modules
on the same face is simultaneous

Tombstone with 6 modules APS 140-I

Clamping /7 unclamping the modules
on the same face is simultaneous

with turbo effect with turbo effect
°|
F__F
0B -
— —g 0B
® ®
o LU
(q)]
o o )\ O
T o -
o . = o
® ® p V8
< ITURBO OPEN Z D TUREIO/@ @) OPEN -
oy e | el | e ] % 1 <
1 $ o o ] A |
G1/4 X 2 ﬁ\ G1/8 X2 =
@30 <«
TURBO OPEN VIEW FROM S TURBO OPEN VIEW FROM S =
P P1 | C1
mm | mm | mm )
B | H E|F | D|C1|C2| s |weight

4616 7210 40 | 400 | 280 | 600 - 250 | 303 | 225 | 150 | 188 mm mm mm mm|mm/mm mm mm mm mm mmmm/| kg
STEEL 4616 72 20 40 | 500 | 300 | 690 . 250 | 323 | 235 | 150 | 222 4616 72 40 40 | 400 | 600| 250|225 (100 | 225|125 [125 |111,5| 180(300| 200

STEEL

4616 72 50 40 | 500|660 | 250|245 |100| 250| 125|125 |111,5| 180| 300 | 227
0.41

46 16 72 30 45 630 | 350 | 860 | 250 | 500 | 373 | 235 | 180 365

0.40



APS-140 Crankwebs Crankwebs APS-140

Crankweb with 8 modules APS 140-I Crankweb with 18 modules APS 140-1
Clamping / unclamping the modules Clamping /7 unclamping the modules
on the same face is simultaneous on the same face is simultaneous
with turbo effect with turbo effect
°| °)
Q c1 C1
C B P1_ P1 C
o)
I I _@_
(=]
VIEW FROM S . o o [[T]] ~=° B
B 1
° . /T 5 ° ! [ & < o
| I
‘ i I
. | L :
I C1/8x2~ ; ] < C1/8x2
© 3 o o <
f ? [ [ E o T 1 =2
g @ | I © | | L | “’t %‘ o I 1
g € : E
OB €.¢c
TURBO OPEN VIEW FROM S TURBO OPEN

STEEL 4616 7310 40 | 400 | 150 | 600 | 250 | 225 | 173 | 125 | 215 | 175 200 STEEL 4616 73 30 45 630 | 200 200 223 860 250 230 495

4616 73 20 40 | 500 | 150 | 700 | 300 | 250 | 173 | 150 | 275 | 225 290

ALUMINIUM 46167540 | 40 |400 | 150 | 600 | 250 | 225 | 173 | 125 | 215 | 175| 90 ALUMINIUM 4616 73 60 45 | 630 | 200 | 200 | 223 | 860 | 250 | 230 | 230

46 16 73 50 40 | 500 | 150 | 700 | 300 | 250 | 173 | 150 | 275 | 225 120
4616 73 70 40 | 400 | 150 | 600 | 250 | 225 | 173 | 125 | 215 | 175 185

CAST IRON CAST IRON 4616 73 90 45 630 | 200 200 223 860 250 230 480
46 16 73 80 40 | 500 | 150 | 700 | 300 | 250 | 173 | 150 | 275 | 225 270

0.42 0.43
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APS-140

Flanges for indexing tables “touchdex” and
cnc indexing tables with t slots flanges

5

PN
s =k
<
/ 4 =
o @58 | | o1
<o @ 70H7 517
SECTION A-A
140
: o-—"
= |
o 1]
~ J . N L 4
% I
@147

Flange with 1 module APS 140-E

for indexing tables “TOUCHDEX"

FDM-150 and FD-200-04

and FD-200-360, FDM-230,
FDR-230, FDM-230-360,
FDR-230-360

and for orientation on indexing
tables with T slots.

(See key ways on page 0. 53)

Example with FDR-230

[l

4616 76 20 17

0.46

\wzs \\\?-\

<

Combidex APS

APS-140

160

COMBIDEX with 4 modules APS 140-E

769

@

5NN
i
%

124
458

138

486

116

-

—t

225

315 250

25

348

Working examples

for type indexing angles pushbar Stroke
| max° mm
4616 76 10 FDV-301 5° 45° 75 126
0.47




APS-140

Interface plates

Interface plate for APS 140 with Tct 150

4616 77 10

14

Accessories and fittings

APS-140

——
* o
R Nd jA» - &)
— %1 al (] B3
= : =
200
250
116 300
500
18 H7
N~
T
e
A-A B = o & O———F
Tct 150 x 250

@ Special interfaces plates for any other vises on request

0.48

Protection cover

M8
00| ¢
\ ! ]
2130
G)
\/ 4616 23 25 0,12
5/2 1/4" way foot valve with guarded pedal
| |
| < —
SIA
140

245

oL_l_Jo

symbol

code weight

kg
1,035

AL

71642214

G1/8

U

19,7017

24,20

28,30

> o

9,40 18

75

28,30

7,50

22,50

40

50

22,50

Hand-operated valve front lever 5/3 1/8"

weight
kg

0,316

‘ symbol

code ‘

71642104

0.49



APS-140

Accessories and fittings

E B ren
N ‘ i Q}g [ s N
SHDCE: S S i
} - s
N f et
U
G/8 ]
B—N = e 1
234/ |55 410
35 14
2

Hand-operated valve angular lever 90° 5/3 1/8"

71642105

0.194

Accessories and fittings

APS-140

straight, cylindrical, male fitting

HH

H

34,5

62

Hand-operated valve angular lever 90° 5/3 1/4"

71642114

weight
kg

0.288

‘ symbol

- | . 71612001 | 6 |1/8| 13| 4 |6.0(24.0| 4.2(15.0
| C“ maae! 71612002 | 6 |(174| 13| 4 |8.0(24.0(4.2|18.0
! ‘ D 71612003 | 8 [1/8| 15| 5 | 6.0(|27.5(5.2]16.5
-— - 71612004 | 8 [1/4| 15| 6 |8.0(255(6.2(18.0
o Straight, female fitting
N
] CH
A code @ | Fleh| P | L|DJ|E
1 1 D
1 71612005 | 6 [1/8| 13 | 4 | 6.0 [24.0| 4.2
1
o 71612006 | 6 (17413 | 4 | 8.0 (24.0]| 4.2
- 71612007 | 8 [1/8| 15 | 5 | 6.0 [275] 5.2
: 71612008 | 8 (17415 | 6 | 8.0[255] 6.2

71642115

0.803

FRL filter

0.50

L1

E1

Rotary elbow male cylindrical

71612009 | 6 (1/8( 13 | 15 |12.5|245| 21| 6
71612010 | 6 (1/4( 16 | 18 |12.5| 26 |24.5| 8
71612011 | 8 (1/8( 13 | 15 |14.5|27.5|22.5| 6
71612012 | 8 (1/4( 16 | 18 |14.5|27.5|24.5| 8

1

E1

CH

Central tee male cylindrical rotary

code
71612013 | 6 (1/8(13 | 15|125/49 | 21| 6
71612014 | 6 |1/4| 16 | 18 |12.5[ 52 |24.5 8
71612015 | 8 (1/8| 13 | 15 |14.5| 55 |22.5| 6
71612016 | 8 |1/4| 16 | 18 |14.5[ 55 |24.5 8

0.51




APS-140

Accessories and fittings

Accessories and fittings APS-140

o '_'_%Ef:lr

a2

Reducer

71612017 6 1/8 13 4 6.0

220 Cover plug for APS

i

7129 02 08

Valve for air compressed gun

O
N
[e0]

a

QW

18

Q
U D
N

13

46 16 78 00

@ )

Pin for orientation (single use)

code

71200816

Plug
[ ——
L] ] code 1) L
) 71612018 6 29.8
— |
71612019 8 33.6
Quick fitting 1/8 female
Ch1
[ 7
T N ¢ N I o
4>7P IS
L
Quick fitting 1/8 male
‘Lj CHA

Positioning round key for T slots indexing
tables

46167692 | 46167693 | 46167694 | 4616 76 95

Key for single use

F7 H7

46 16 23 28 4616 23 29

0.52
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Tombstones

TOMBSTONES
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ANGLE PLATES
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PLATES
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SUBPLATES
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The tombstones are... The advantages of modularity

Milling and finish

machining of the steel and
aluminium tombstones are
completed with high precision
Mmachines using the highest
guality tools available.

This assure the highest
accuracy possible and
outstanding dimensional
repeatability.

All tombstones are quality
controlled using a coordinate
measuring machine.

]
Iz za ez i)

NN 1N 1N-]1N-]
o

..@___e@___E -
o

EZ-@—-@—- —E%J:Ea-

STEEL

The steel tombstones are
manufactured from high
resistance steel plate
(50/55,5 kg.mm?2 ). T
After welding, the steel is I
allowed a normalization period
(800 degrees) in order to
eliminate the inner stress.
Afrer the milling and finish
machining, the tombstones are
painted and dried in an oven at E} !
60 degrees °

___J@]____@_
___{;;__:@f"

(=

I®
@

ALUMINIUM

The aluminium version
tombstones are casted using
the latest generation materials
(AICu4TiMGka) maintaining a
high resistance (HB 90-115).
After the milling and finish
machining, the tombstones are
anodized (type EN 12373/1

ex UNI 4522-66) in order

to avoid the wear and tear

of the surfaces.

CAST IRON

Type UNI EN 1561 GJL
normalized at 500/550° C
High resistance HB 180-220




Standard adaptation for machine tools pallet

Our products (tombstones, crankwebs) are supplied standard with the base
Mmachined to the table of the machine tool as follows.

E F G
o8 B

400 55 80 250
G 500 75 100 250
630 100 125 420
E E 800 125 160 420
/0 o} L1J0 (o] |
° ! ‘ LL
4 \
(-] (]
t‘\.’i u
9 4 D—O "43__#
L
[o] [o]
\\ J
L | - u
o o] (=] (o]
F_F|_ F _F
—17]0.01/300]
//]0.02]A]
0.8
K 1 -
A ) 0.8
standard 2 P ]0.01/300]
G16F7 e
D12 F7 \
e 0000000 EEE
0000000EN
M0 in 00000088 E
M2 < SO000SSSEENN
" ........ '
S00088 “
I}
' . -
Y A
! 25,1,
& »—<—1 [ [0.02/300 | A
| [ 0.02/300] A | ]0.02/300] B

Manufacturing tolerances

Tombstones only milled finished

1 0,02/500 mm
0,035 / 1000 mm

/I 0,03 /500 mm
0,05 / 1000 mm

[ © 0,02 /500 mm
0,035 /1000 mm

Tombstones for plates

F1 1 0,02/500 mm

T 0,035 / 1000 mm
(AH

/| 0,03 /500 mm

0,05 /1000 mm

)

1 © 0,02 /500 mm
&l w 0,035 /1000 mm

\

4

Y

F= 0:300mm  +0.02
0:500mm  +0.03
0:700mm  +0.04

[ B [ F1= 0:500mm +0.015

[
0:1000 mm *0.025
J_L_-;a Ol

Tombstones with grid

© 16 F7 | 812F7
i © /}%N ©
‘A lv ‘ /V <~

Standard for STEEL and ALUMINIUM

Special upon request only J_ 0,02 /500 mm
% for ALUMINIUM 0,035 /1000 mm

Nl L // 0,03 /500 mm

M 12 0,05 /1000 mm

© 0,02 /500 mm
0,035 /1000 mm

i= 40-50mm +0.01

aEIRN P= 0:300mm  +0.02
Special upon request only 0:500mm  +0.03
% for CAST IRON 0:700mm  +0.04
0:1000 mm *0.05

= -

e
N

e the following tolerances are the same for all the products

.5




TOMBSTONES TOMBSTONES

tombstones milled tombstones for plates

| G G
! E T i T
| * 5" face upon request =@+ « 5" face upon request
| <|_ * special tombstones upon request w | « special tombstones upon request
| - M| <
% w| @DF7Z | -
‘ . | 4@
ol s 1] 1B EE N
3 E——
o B | . B | g
= C 7
‘ a C ° Q o 0 0
‘ ‘ ‘ |
,@, % k@, 7@A } k@, 9
1. | |
‘ 1 |
- " r— - "1 ‘
‘ I — |
1 ‘ |
1 | L
U o T o
T 1 [ I

ROUGH FINISHED Weight oD Welght
kg mm mm mm mm mm mm mm mm mm

57006006 57006005 57 02 00 15 M 10
57006016 57 00 60 15 45 320 200 455 103 57 02 00 25 M5 320 200 455 12 M 10 150 300 60 103
- 57006031 5700 60 30 45 400 250 455 156 A 57 02 00 40 a5 400 250 455 16 M 12 150 300 75 156
w 57006036 5700 60 35 620 400 250 660 205 w 57 02 00 45 620 400 250 660 16 M 12 250 500 75 205
L 57006051 5700 60 50 515 500 350 555 267 L 57 02 00 60 515 500 350 555 16 M 12 200 400 125 267
(I; 57006056 5700 60 55 660 500 350 700 318 lll-) 57 02 00 65 660 500 350 700 16 M 12 250 500 125 318
57006061 5700 60 60 515 630 450 560 385 57 02 00 70 515 630 450 560 16 M 12 200 400 175 385
57006071 5700 60 70 615 630 450 660 430 57 02 00 80 615 630 450 660 16 M 12 250 500 175 430
57006091 5700 60 90 815 630 450 860 524 57 02 01 00 815 630 450 860 16 M 12 350 700 175 524
57006111 57006110 845 800 550 900 730 57 02 01 20 845 800 550 900 16 M 12 350 700 225 730
57006121 57006120 945 800 550 1000 795 57 02 01 30 945 800 550 1000 16 M 12 400 800 225 795
N N N I I | oo | a2 |uepm]E ]S
] mm . mm mm mm mm mm mm mm ]
= 57 30 60 35 = 57312045 | 620 | 400 | 250 | ee0 | 16 | M12 | 250 | 50 | 75 | 80 |
3 57 30 60 55 660 500 350 700 137 3 57 312065 660 500 350 700 16 M 12 250 500 125 137
< 57306070 615 630 450 660 198 - o 57 312080 615 630 450 660 16 M12 250 500 175 198
57 30 60 90 815 630 450 860 253 57 312100 815 630 450 860 16 M 12 350 700 175 253
: I : EEEEEEOEREEG
o mm o mm mm mm mm mm mm
E 57406036 574060 35 E 57 412045 M 12
= 57406056 57406055 655 500 350 700 329 [ 57 41 20 65 655 500 350 700 16 M 12 250 500 125 329
2 57406091 574060 90 810 630 450 860 607 2 57 41 21 00 810 630 450 860 16 M 12 350 700 175 607
Q 57406121 57406120 945 800 550 1000 808 (&) 57 4121 30 945 800 550 1000 16 M 12 400 800 225 808
1.6 1.7




rectangular tombstones
only milled

TOMBSTONES TOMBSTONES

tombstones with grid

N
LL | 1 !
(m) | | ! | | - | | |
- - I I
o 0@ | | |
-9-0®® . .
0 ®® I ¢ 5" face upon request | |
- I I
_@_@L@@ I < e special tombstones upon request | |
| I i < i
= |00 " | |
9906 | |
. | = i |
1
"I‘I_!' !’@' !I I 1 : ! : 1
i | T | - ] | ]
B - S I L s . - it
A 0 (/] | | |
C o 0.0
a o %04 oo 2,9, B1
! ° 04 0%0%0
. i . 9g,.° o o0 C1
( @_ B @_ 0o 0o o 0 o 0 (/]
. | . 020 |0,0 0
[ o (o) o 0 (/] 0 /] 0 !
I (+) o / | R\
0o 0.0
. e | [©
| 0o 4 |
) N B I L |
I | —
| YIRS |
! ol O +-+4+-—-——— L}
I | | I |
©- A | .
1 |
1
| | | |
| AD)- | @D
@ | 9
WEIght T
mm mm mm mm mm mm mm
57030015 M 10
57 03 00 25 415 320 200 455 12 M 10 40 40 95 100
57 03 00 40 415 400 250 455 16 M 12 50 50 105 152
ﬁ 57 03 00 45 620 400 250 660 16 M 12 50 50 110 198
E 57 03 00 60 515 500 350 555 16 M 12 50 50 105 259
» 57 03 00 65 660 500 350 700 16 M 12 50 50 100 307
57 03 00 70 515 630 450 560 16 M 12 50 50 110 374
57 03 00 80 615 630 450 660 16 M 12 50 50 110 7
57 03 01 00 815 630 450 860 16 M 12 50 50 110 506
57 03 01 20 845 800 550 900 16 M 12 50 50 100 706
5703 01 30 245 800 550 1000 16 M 12 50 50 100 768
oD Weight
. mm mm mm mm mm mm mm kg
= 57 31 30 65 660 500 350 700 16 M 12 50 50 100 133 mm o mm il i m
<L 57313080 615 630 450 660 16 M 12 50 50 110 193 57007005
57313100 815 630 450 860 16 M 12 50 50 110 246 - | 57007010 615 500 500 350 250 655 265
E 570070 25 615 630 500 450 350 660 367
= 57 00 70 30 615 630 630 450 350 660 395
= (/)]
o 57 41 30 45 M 12
= 57 41 30 65 655 500 350 700 16 M 12 50 50 100 329
2 57 41 3100 810 630 450 860 16 M 12 50 50 110 522
() 57 4131 30 945 800 550 1000 16 M 12 50 50 100 808

1.8

e 5% face upon request e special tombstones upon request




rectangular tombstones
with grid

rectangular tombstones
for plates

TOMBSTONES TOMBSTONES

oD F7

@

F
M

©00 000

-d»:*-
@———
_gr_

ECRCRCRCRCRCR
==
H
©© OO OO
000000
ECRCRCECHCRCS

B2
c2
I
|
1
|
|
|
|
|
|

\

QOO O0OQOO

QOO0OO0OO0O0O°

O0o00O0OO0OO0OO

2]

o
QQOQOQ0O0OO0
QO O0OQ0OO0CO0O0
QQOOQOOOQOOO

STEEL

e 5% face upon request

e special tombstones upon request

e 5% face upon request

e special tombstones upon request

- [slnnlalalsl;lals ;e o - [0 s aia e e s
mm mm mm mm mm mm mm mm mm mm mm kg mm mm mm mm mm mm mm mm mm mm mm kg
57 07 0015 615 500 400 350 250 655 16 M 12 250 500 125 75 250 57 08 00 15 615 500 400 350 250 655 16 M12 50 50 105 242
57 07 00 20 615 500 500 350 250 655 16 M 12 250 500 125 75 265 57 08 00 20 615 500 500 350 250 655 16 M 12 50 50 105 257
57 07 00 35 615 630 500 450 350 660 16 M 12 250 500 175 125 367 d 57 08 00 35 615 630 500 450 350 660 16 M12 50 50 110 355
57 07 00 40 615 630 630 450 350 660 16 M 12 250 500 175 125 395 1T} 57 08 00 40 615 630 630 450 350 660 16 M12 50 50 110 383
7




TOMBSTONES €ross tanly millea withgrid TOMBSTONES

~
LL
(m]
Q
1 =
|
:: <|z
|
I I
=2 | |
N Y s I
I ' I I I
7B
C C
S
S )
/ O\ 0
/ I . 5: -@- ! _@- o 5: [/ 0 [
@ | @] ' ! ' ° o 0
X | X [} o o o 0 0 0
| | %4 o o0
l ° o 0 00
e | 1l lwlo 0 0
| %o 4 o o
_i_ i | ° o4 oZo
o e I B i °o 4 o ,0
| | — @ ° 64 0,0
| _@_ | _ ]
| e ; ! ~ > [Coo 7
. T
I N
N | ©

Weight
mm mm mm mm ] mm mm mm mm

57061010 57 06 00 10 M 12
d 57061015 540 500 300 580 150 236 d 57 06 00 15 540 500 300 580 16 M 12 50 85 150 236
[11] 57 0610 20 795 630 550 840 150 451 [ 57 06 00 20 795 630 550 840 16 M 12 50 100 150 451
5 57061025 | 625 500 350 670 200 2% = 57060025 | 625 500 350 670 16 M 12 50 120 200 2%
57 0610 30 625 630 350 670 200 356 57 06 00 30 625 630 350 670 16 M 12 50 120 200 356
57 06 10 35 650 400 250 690 100 142
57061040 | 650 500 300 690 100 187
2D Weight
: EEBRERRRRE : KRR
= 57316110 = 57 316010 M 12
z 57316115 540 500 300 580 150 92 z 57 316015 540 500 300 580 16 M12 50 85 150 92
E 57316135 650 400 250 690 100 79 E
=) 57316140 | 650 500 250 690 100 88 S
' =
< =

e special tombstones upon request e special tombstones upon request
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TOMBSTONES ~ “orouartoppgiones  hewsopomstones  TOMBSTONES

|
4—¢—‘—6—‘—L_7
BERE ’
T T . :
> oos e = :
] || 00000 |
© P - i
) ééﬁ #é — : <
$eeeel o |
©-0-6-0-o - |
aesgaml :
ISOSSE N |
N DS 66 N S —
= || see s e
IS0 - A B
©-0--0-0-90 S
| = ‘
= £ | o ¢ o9
8
= A
| ,, ol ©
: W 0 ; .
VAN Rt B\
i 1 |‘||‘ 03030 ‘
1SN | SIS ¢ & O ©
77@7 77777 +‘ 77777 7@7777 |::|‘ 03020 Dl
= 5 il oees
i |“|‘ 0%0%0
i YWlo0%0
¢ ¢ e P /o
T [v] o
s oy ------
- - mm mm mm mm mm kg
[ 57 00 30 00
E 57 003010 650 500 250 690 140
(7)) 57 00 30 20 650 630 380 690 215 361

c1 c2
mm mm mm mm mm mm mm mm mm
mm mm mm mm mm

57171010
—I 571710 20 620 500 100 180 660 50 50 110 300 227 g 57 30 30 00
E — 57303010 650 500 250 690
= E 57 30 30 20 650 630 380 690 215 140
) =
=
wd
<

e special tombstones upon request ¢ special tombstones upon request
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TOBSTONES el ongn Seiee™™ = TOMBSTONES

|2 12
~ = ‘
L Loyt 1
o — %
|00 eeepoeer— ?
pestitin
963 oo fovo| =
00| 9-0-0-10001 | <| T
09| 000000 i
209| o-e-o-fposl =yt |
000| 0—e-o-{o00—— ?
999| o-0-o-o0e| = %
= S Iy = i
$49) o-0-o10ver— %
>oo-jope—C I —
000| ©—0—06 000 ;
; Z B
\‘|\ 0? 1
W eeolo o 3
Woooloos e o  |o o
V|l o o 0 i
LN (o] 00 !
‘:‘ OOO 000 7;;§ ; @
|‘| Coo|o0 0 o B DR S 1,,,,,,,,,,,,, )
WY ©oo |0 o L i
(X 000 000 - : @
-Q “‘ Ooo 000 ;
' |
S o2 0 & & 1O O
|‘\ Ooo 000 il‘u
“ 000 000
C oo 0/
o

Welght
mm mm mm mm mm

o | 57 00 40 00
E 57 00 40 10 650 500 250 690 100 213
DR RO R S e
mm mm mm mm mm mm mm mm mm mm m
ﬂ 57172010 M 12
i 57172020 | 650 500 250 690 16 M 12 50 40 2 140 211
(I’—, 57172030 | 650 630 380 690 16 M 12 50 50 EN) 215 352
T N O O O I
mm mm mm mm mm kg
57 30 40 00 [ &0 | a0 | 20 | 60 | 100 | 79 ]
s = 57 30 40 20 650 630 380 690 155 138
S 57335010 M 12 2
— 57335020 | 650 500 250 690 16 M 12 50 40 2 140 84 E
E 57335030 | 650 630 380 690 16 M 12 50 50 N 215 136 =
= =
= <L
o |
<

e special tombstones upon request ¢ special tombstones upon request
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TOMBSTONES octagonal toluith orid crankwebs milled CRANKWEBS

~ S

LL :

o ! ! !

R o] ool - | :
e | |
el | |
& #—f#rf ————— “e ! !

A BaRY ! A<l
of o fe 2l | |
(1% ?»7—{>— ————— —e<C | T | |
¥:S S S e I '
‘ z:f— ‘ = ===" “e % {' i i : ! : i
bl etelz | 5o 0= s
= © iffﬁf 77777 —e ﬂ | [ I I' [ ]
S —|- O g § B
! \ | —
o +1o—3] I
= T — 1o |? © 1 @
o 2| =
ZB N z ’ i O —
S ) o I ]
; SERF le |

4 o o @ NS A
. 1 N 0 >

7§ \\\1//// @ Q Z 0 o\\

I S o JRRE =

—= pa \‘\ e special crankwebs upon request

% , 1 & ° P P a

¢ & 1o ¢

Cod. Cod. mm mm mm

57009001 57 00 90 00 320 410 120 106
57009021 57009020 520 400 560 150 186
oD Weiaht | 57009026 570009025 620 400 660 150 212
mm mm mm mm mm mm mm mm kgg E 57 00 90 41 57 00 90 40 570 500 610 150 259
. 5717 30 10 —M 12 = 57009046 57 00 90 45 660 500 700 150 287
E 57173020 | 650 500 250 690 16 M 12 50 90 100 209 @ 57009061 5700 90 60 675 630 720 200 422
= 57173030 | 650 630 380 690 16 M 12 50 90 155 339 57009066 57 00 90 65 815 630 860 200 482
(7)) 57009081 57009080 845 800 900 260 751
57009091 57009090 945 800 1000 260 810
mm mm mm mm mm mm mm mm kg E‘ =
E 57336010 M 12 =) :; :g zgi: = y
= 57336020 | 650 500 250 690 16 M 12 50 90 100 87 - 2730 90 60 660 500 00 50 103
— 57336030 | 650 630 380 690 16 M 12 50 90 155 136 < 675 6%0 720 200 150
2 57 30 90 65 815 630 860 200 172
=
&' > ROUGH FINISHED Welght
o Cod. (ofelo mm mm kg
E 57409026 57409025
= 57409046 57409045 655 500 700 150 247
(7)) 57409066 5740 90 65 810 630 860 200 aa8
s 57 40 90 91 57 40 90 90 945 800 1000 300 810

e special tombstones upon request

1.18 1.19




CRANKWEBS crankwebs with grid CRANKWEBS

LI ==11 S
G G S h | ,
! ‘ a ] f
= & T S o o000 | — i
= | O OO0 |
| o | 06000 ; |
b ul - | 0000 | |
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gLk | - iﬁi - |
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I I [ I [ | [ T s
B 1
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' | ' @ | @
@ i @ ’ 4 20
o | 0 o T “5%0%0
. ] | o 9 T T ‘777777_ 00000000
m| -——- +— — | [1]500%02505
! S — ‘ 0o 0_0_ 0
1 ; g . ® £ ® 090259090
| . | L - ‘ - 000000000
ClIER X 0000050
b goZaa
00
ial crankw nr .
* Special cra S0 L IGE L e special crankwebs upon request

Weight
k
mm mm mm mm mm mm mm mm 9 ﬂ D
r———r—}]}—mm//m/m e o 6 /—/]/]]]]/]/—/—/]/— m/m—/—/—/—m mm/mm MMM T/ T/ mm mm mm mm mm mm mm mm

57041010 M12 57 04 0010 M 12

57041030 | 520 400 560 16 M 12 200 400 150 150 186 e o0 = - e = - e s P>
- 57041035 | 620 400 660 16 M 12 250 500 150 150 212
w wd 57040035 | 620 400 660 16 M 12 50 50 110 150 206
] 57041050 | 570 500 610 16 M 12 225 450 200 150 259 1T}

] 57040050 | 570 500 610 16 M 12 50 50 110 150 252
= 57041055 | 660 500 700 16 M 12 250 500 200 150 287 = 57080055 | o0 = oo " e - - o P —
“® 57041070 | 675 630 720 16 M 12 275 550 250 200 422 7)) 57080070 |65 = o~ - e - - e o Y

57041075 | 815 630 860 16 M 12 350 700 250 200 482
57040075 | 815 630 860 16 M 12 50 40 110 200 468
57041090 | 845 800 900 16 M 12 350 700 350 260 751 57080090 | a2 = 500 - e - - 00 = =
57041100 | 945 800 1000 16 M 12 100 800 350 260 810
57040100 | 945 800 1000 16 M 12 50 50 100 260 787
oD Weight oD Weight
] mm mm mm mm mm mm mm mm mm kg o mm mm mm mm mm mm mm kg
= 57328035 M 12 = 57314035 M 12
3 57328055 | 660 500 700 16 M 12 250 500 200 150 103 3 57314055 | 660 500 700 16 M 12 50 50 100 150 100
=4 57328070 | 675 630 720 16 M 12 275 550 250 200 150 < 57314070 | 675 630 720 16 M 12 50 40 120 200 142
57328075 | 815 630 860 16 M 12 350 700 250 200 180 57314075 | 815 630 860 16 M 12 50 40 110 200 170
o mm mm mm mm mm mm mm mm kg g
o 57 42 80 35 M 12 e 57 4140 35 M 12
= 57428055 | 655 500 700 16 M 12 250 500 200 150 247 - Sl en | ol 2D 1S L 0 oD 1160 o e
2 57428075 | 810 630 860 16 M 12 350 700 250 200 448 2 57414075 810 630 860 16 M 12 50 40 110 200 440
o 57428100 | 945 800 1000 16 M 12 400 800 350 300 810 'S 57414100 945 800 1000 16 M12 50 50 100 300 790

1.2 1.2



CRAN KWE BS full crankwebs only milled full crankwebs for plates CRAN KWE BS
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oD Weight
mm mm mm mm mm mm mm mm mm kg

| o |
E 57008030 | 370 | E 57 09 00 40 M 12
F 57 00 80 40 480 400 520 100 201 h 57 09 00 50 480 400 16 M 12 175 350 150 520 100 201
(7)) 57 00 80 50 580 500 620 100 306 L) 57 09 00 60 580 500 16 M12 225 450 200 620 100 306
57319030 | 270 M 12
c 57 30 80 20 :_)
= =
r =
< -
o’
<

e special crankwebs upon request ¢ special crankwebs upon request
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CRAN KWE BS full crankwebs with T-slots
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cod A B1 B2 H N P ) 1) i Weight
) mm mm mm mm mm mm mm mm mm kg
57 330040 370 320 320 a15 230 125 85 12 0,015 111
57 33 00 50 455 400 400 500 280 150 100 14 0,015 187
d 57 33 00 60 555 500 500 600 330 180 100 14 0,02 291
[11] 57 3300 70 570 630 550 620 340 200 120 14 0,02 457
=
(7))

e special crankwebs upon request

1.24

angle plates

only

milled

ANGLE PLATES

STEEL

¢ special angle plates upon request

.25

B2

cod. A B1 B2
mm mm mm
360 320 230 66

57 0050 30
57 00 50 40
57 00 50 50
57 00 50 60
57 0050 70
57 00 50 80
57 0050 90

460 400 330 130
510 400 330 139
510 500 330 182
560 500 330 196
560 630 430 305
660 630 430 343

1




ANGLE PLATES *For piates with grid ANGLE PLATES
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Al A B1 B2 oD M [ L N Weight
o o o o o o o o 571100 40 360 320 230 16 M 12 50 35 60 65
571000 40 360 320 230 16 M 12 125 250 100 66 57 11 00 50 460 400 330 16 M 12 50 50 60 129
57 10 00 50 460 400 330 16 M 12 175 350 150 130 5711 00 60 510 400 330 16 M 12 50 50 60 137
| 5710 00 60 510 400 330 16 M 12 200 400 150 139 ﬂ 5711 00 70 510 500 330 16 M 12 50 50 60 180
E 571000 70 510 500 330 16 M 12 200 400 200 182 1] 571100 80 560 500 330 16 M12 50 50 60 193
= 5710 00 80 560 500 330 16 M 12 225 450 200 196 5 5711 00 90 560 630 430 16 M 12 50 40 60 302
() 57 10 00 90 560 630 430 16 M 12 225 450 250 305 5711 01 00 660 630 430 16 M 12 50 40 60 339
571001 00 660 630 430 16 M 12 275 550 250 343

e special angle plates upon request ¢ special angle plates upon request
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ANGLE PLATES “With Tsiots plates PLATES
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mm mm mm mm mm mm mm mm kg
57120025 | 160 | 40 | 412 | 1 | 10 | 30 | 4 | 20 | 10 |
& 571200 45 200 400 12 " 150 300 60 20 125
5712 00 50 250 250 16 13 75 150 75 25 12
571200 70 250 400 16 13 150 300 75 25 19
o 5712 00 90 250 600 16 13 250 500 75 25 29
5712 0100 320 350 16 13 125 250 100 2 2
57120120 350 500 16 13 200 400 125 25 34
— 5712 0130 350 600 16 13 250 500 125 25 a
5712 0140 400 450 16 13 175 350 150 25 35
5712 0150 400 500 16 13 200 400 150 25 39
i 57120155 400 600 16 13 250 500 150 % a7
w 5712 01 60 450 500 16 13 200 400 175 2 a4
L 57120170 450 600 16 13 250 500 175 25 53
cod B1 B2 N P T 1 e IU-) 57120175 450 800 16 13 350 700 175 % 705
mm mm mm mm mm mm kg 57120180 500 500 16 13 200 400 200 25 49
57270010 | 360 | 30 | 2% | 18 | 120 | 12 | oo | 76 | 5712 0190 500 550 16 13 225 450 200 2 54
57 27 00 20 500 350 330 250 160 12 0,02 125 57120195 500 600 16 13 250 500 200 25 58,5
57 27 00 30 460 450 330 230 150 12 0,02 145 571202 00 Bal) ool 16 1 250 500 225 2 G
wd 57 27 00 40 600 450 330 300 190 14 0,025 176 57120210 | 550 800 16 13 350 700 225 25 8
w 572700 50 5 " pn % o0 - 5712 02 20 630 550 16 13 225 450 250 25 68
E 3 > 3 175 ! 1 ' L 57120230 | 630 650 16 13 275 550 250 25 80
(7 2lA2T00150 500 550 350 250 160 14 0.02 197 57120235 | 630 800 16 13 350 700 250 3 98,5
57 27 00 70 800 550 400 400 260 14 0,025 318 5712 0240 800 500 6 e 50 500 =50 % 2
5727 00 80 450 600 330 225 130 16 0,02 193 5712 02 50 800 800 16 13 350 700 350 30 149

e special angle plates upon request e special plates upon request
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PLATES plates with grid subplates SUBPLATES

pog 0 o044 @ 0a6¢@ @ o DH7
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mm mm mm mm mm mm mm mm mm mm kg
57050025 | 160 400 12 11 M 10 150 300 40 40 30 15
57050045 | 200 400 12 11 M 10 150 300 60 40 30 17
57050050 | 250 250 16 13 M 12 75 150 75 50 35 16
57050070 | 250 400 16 13 M 12 150 300 75 50 35 26
57050090 | 250 600 16 13 M 12 250 500 75 50 35 39
57050100 | 320 350 16 13 M 12 125 250 100 50 35 29
57050120 | 350 500 16 13 M 12 200 400 125 50 35 46 _
57050130 | 350 600 16 13 M 12 250 500 125 50 35 55
57050140 | 400 450 16 13 M 12 175 350 150 50 35 47
57050150 | 400 500 16 13 M 12 200 400 150 50 35 52
57050155 | 400 600 16 13 M 12 250 500 150 50 35 63
ﬂ 57050160 | 450 500 16 13 M 12 200 400 175 50 35 58
[TT] 57050170 | 450 600 16 13 M 12 250 500 175 50 35 70
= 57050175 | 450 800 16 13 M 12 350 700 175 50 35 95
o 57050180 | 500 500 16 13 M 12 200 400 200 50 35 65
57050190 | 500 550 16 13 M 12 225 450 200 50 35 71
57 05 02 00 550 600 16 13 M 12 250 500 225 50 35 85 mm mm mm mm mm mm mm mm “
57050210 | 550 800 16 13 M 12 350 700 225 50 35 114 57130010 320 30 - 160 - - . 40 30
57050220 | 630 550 16 13 M 12 225 450 250 50 35 20 _I 57 13 00 20 400 50 M 16 200 55 25 18 40 a8
57050230 | 630 650 16 13 M 12 275 550 250 50 35 106 [TT] 5713 00 30 450 50 } 205 ; ; ; 20 61
57050235 | 630 800 16 13 M 12 350 700 250 50 35 131 E 5713 00 40 500 50 M16 250 75 25 18 0 76
57050240 | 800 600 16 13 M 12 250 500 350 50 35 125 P 5713 00 50 550 50 - 275 - - - 20 e
57050250 | 800 800 16 13 M 12 350 700 350 50 35 166 ETE00T60 o = Yor 15 700 P - m o

e special plates upon request e special subplates upon request
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SUBPLATES SUBPLATES

subplates with grid subplates with T-slots
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cod. B |oD | M E F G (oD1| M1 | | N s
mm mm mm mm mm mm mm mm mm mm mm
320 30 - - - - 16 50 160 40 29
400 50 M 16 55 25 18 16 50 200 40 a7

e special subplates upon request

.32

1

57 340010
57140010 M 12 57 34 00 20 450
_I 57 14 00 20 M 12 EII 57 34 00 30 500
1T} 571400 30 450 50 16 M 12 50 225 40 59 w 57 34 00 40 550
Iu_‘ 57 14 00 40 500 50 M 16 75 25 18 16 M12 50 250 40 74 IU-) 57 34 00 50 630
(7)) 57 14 00 50 550 50 - 16 M12 50 275 40 90
57 14 00 60 630 50 M 16 100 25 18 16 M 12 50 315 40 117

.33




SUBPLATES subplates with grid C?gegl%gef CIVI 2000 UNIVERSAL TOMBSTONE
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[ 57220010

(I’-) 57220020
572200 30

for plates; for vices TC 150x300 for CIVI 2000
38 mm/60 mm/90 mm, lenght: L. 500 mm

for plates; for vices TC 150x300 for CIVI 2000

(Gl (D T (ol ol mm kg 38 mm/60 mm/90 mm, lenght: L. 630 mm
57010010 550 300 16 M12 50 100 127
57 01 00 20 750 400 16 M 12 50 100 230
57 01 00 30 1000 500 16 M 12 50 100 384

STEEL

for plates; for vices TC 150x545 for CIVI 2000
38 mm/60 mm/90 mm, lenght: L. 630 mm

e special subplates upon request
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Modular clamping equipment range and accessories

TCt L — et [ICH

pag.2.6 = L8 pag.2.7

TCt-XL

pag. 2.8

DCS-TCt

pag. 2.9

Extension Double support
element TCt e with jaws TC
pag. 2. 12 \ ..o pag. 2. 13
Complete _a Base with fixed
extension Nes. support TCt
element TCt pag. 2. 14
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Base with MVS-TCt
double support pag. 2. 16

whit jaws

pag. 2.14

VCS-TCt DVCS-TCt
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Accessories TC Spare parts TC
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TCiS...

Modular

We use the true definition of the term modular; product which is composed of separate or separable ele-
ments. With these separate or separable elements we can achieve many different clamping solutions.

The only different component of these clamping solutions is the base.

The base length determines the clamping capacity while all other components remain the same.

Fixed and movable vise jaws can be used with any base configuration, offering the most flexible workholding
solutions available.

This modular system allows the user to realize the maximum number of workholding combinations with the
minimum investment in equipment.

The advantages of modularity

Precision

All sliding and joining surfaces are precision ground.

Each item is thoroughly inspected and tested both before and after assembly.

This rigid quality control allows us to offer the high tolerance levels shown on page 47.

Alignment of the clamping equipment is ensured by using high tolerance ground keys.

Other key dimensions are available upon request.

The clamping jaws pull the workpiece down 0.2 mm. (0.008") against the ground base for unmatched accuracy.

Durability

All components are constructed from oversize steel profiles ensuring the equipment is exceptionally sturdy
and can provide the user with optimal performance.

Wear parts are special treated to achieve a surface hardness of 50/60 HRC.

All non-ground surfaces are burnished to protect against corrosion.

Quick-change

A patented system allows quick repositioning of the clamping jaws .

The clamping jaw is lifted slightly from the base and shuttled to the next clamping position then lowered into
place.

Part changeovers and size changes can be made quickly and easely.

Reliable

The six bolts mounting the fixed jaw to the base provide the most rigid platform possible to support the
clamped workpiece.

Versatility

The fixed jaw has serrations on the rare face so that by reversing it, unmachined workpieces can be clamped.
The movable jaw can be rigid or floating (for clamping on uneven surfaces).

The interchangeability of the rigid slide-way with the floating slide-way ( both encluded as standard equip-
ment) allows the user to clamp finished or raw workpieces.

The standard CLAK system allows the quick-change of parallels, angular parallels, soft jaws and “V “jaws in
order to machine any workpiece.

Manageable

The weight of 27 kg (59 Ib.) for the 150 mm. X 200 mm. (6"x 8") vise and simple clamping system allow for easy
movement from one machine tool to another.
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Fixed support turned of 180°

Floating slide - way raw workpieces: Rigid skide-way for finished workpieces (grooved part) : Pull down jaws 0,02 mm CLAK fitting
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clamping equipment (for T slots)

Clamping equipment TCt complete with wrench, work stop, rigid slide way, floating slide-way (for raw work-
piece), pair of positioning keys, pair of CLAK parallels, cover for the protection of the screw, eye bolt for lifting,
wooden packing case.

0 A | ) |
| | | | |
o /|m \ Y BB ==
O I} :
| | O I:l d—!—'.] [I—U')
--------- Ao v v ___] h
| | | |
1.G H7 o H GH7| 2
P M
D E | °F
L
|
cod. type JILIM|N|[O|P|S |weion
mm mm mm mm mm mm kg
77580101 TCt110x 100|100 | 40 78 80 | 150 - 12 9 |338|110 280|110 | 10 | 63 | 18 | 38 [11,5
77580102 TCt110x 150|150 | 40 78 80 | 100 | 100 | 12 9 |388|110 | 330|110 | 10 | 63 | 18 | 38 125
77580201 TCt150x 200|200 | 50 98 | 114 | 200 - 18 (12,5481 | 150 | 413 | 150 | 13 85 | 30 48 | 27

77580202 TCt150x250(250 | 50 | 98 | 114|100 | 150 | 18 |12,5|531 | 150 | 463 | 150 | 13 | 85 | 30 | 48 | 29

77580203 TCt150x 300|300 | 50 | 98 | 114|100 | 100 | 18 |12,5|588 | 150 [ 520 | 150 | 13 | 85 | 30 | 48 |315

77580301 TCt200Xx 250|250 | 70 | 138 | 149 | 150 | 150 | 18 |12,5 | 647 | 200 | 560 | 200 |15,5| 123 | 27 | 68 | 74

77580302 TCt200x 300|300 | 70 | 138 | 149 | 200 | 200 | 18 [12,5 | 697 | 200 | 610 | 200 |15,5 | 123 | 27 | 68 | 78

77580303 TCt200Xx400 (400 | 70 | 138 | 149 | 150 | 150 | 18 |12,5 [ 797 | 200 | 710 | 200 |15,5| 123 | 27 | 68 | 86

clamping equipment (for grid) TCY
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Clamping equipment TCg complete with wrench, work stop, rigid slide way, floating slide-way (for raw workpie-
ce), pair of CLAK parallels, cover for the protection of the screw, eye bolt for lifting, wooden packing case.

T Q T I E m
‘rre MM ‘rre |
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: a M
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|
cod type A|B|C D E F H|I|J|L| M| N|O|P|S |uint
: mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm kg
77 58 01 07 TCg 110 x 100 100 | 40 | 78 | 80 | 150 | - 9 |338|110 (280|110 | 10 | 63 | 18 | 38 (115
77 58 01 08 TCg 110 x 150 150 | 40 | 78 | 80 | 200 - 9 |388 (110 (330|110 | 10 | 63 | 18 | 38 [125
77 58 02 07 TCg 150 x 200 200 | 50 | 98 | 114| 200| - 125|481 |150 | 413 | 150 | 13 | 85 | 30 | 48 | 27
77 58 02 08 TCg 150 x 250 250 | 50 | 98 | 114|200 - |125|531|150 | 463 | 150 | 13 | 85 | 30 | 48 | 29
77 58 03 07 TCg 200 x 250 250 | 70 | 138 | 149 | 300 | 150 |12,5 | 647 | 200 | 560 | 200 |{15,5| 123 | 27 | 68 | 74
77 58 03 08 TCg 200 x 300 300 | 70 | 138 | 149 | 400 [ 200 |12,5 | 697 | 200 | 610 | 200 (155|123 | 27 | 68 | 78

* Other fixing and positioning holes dimensions upon request




TCt - Xl. clamping equipment (for T slots)

DCS-TCt

Double clamping equipment

= : o

Clamping equipment TCt-XL, complete with wrench, work stop, rigid slide-way, floating slide-way (for raw wor-
kpiece), pair of positioning keys, pair of CLAK parallels, cover for the protection of the screw, eye bolt for lifting,
wooden packing case.

________ 7" | [ == 5
‘ _llG H7 ‘ o H GHZ| |2
F | E E | F M
P
D
L
|
cod. type A B | C/D EF|GH|I |J|L M N |O P |S weint

mm | mm | mm mm mm | mm mm mm | mm mm mm mm | mm mm mm | mm kg

77580104 TCt-XL 110x 425|425 | 40 | 78 | 300|100 |100 | 12 | 9 |[658 |110 |600 [110 | 10 | 63 |238 | 38 |18,2

77580204 TCt-XL 150X 545 |545 | 50 | 98 |379 | 100 | 150 | 18 (12,5 (825 |150 | 758 | 150 | 13 | 85 [295 | 48 | 40

77580205 TCt-XL 150X 665|665 | 50 | 98 | 439 | 100 | 200 | 18 (12,5(946 | 150 | 878 |150 | 13 | 85 |355 | 48 |44,7

Double clamping equipment DCS-TCt
complete with:

1 wrench,

2 work stops,

2 rigid slide-ways,

2 floating slide-ways (for raw workpiece),
1 pair of positioning keys,

2 pair of CLAK parallels,

2 covers for the protection of the screw,
2 eye bolts for lifting,

wooden packing case.

o 7/ e Ty ps O
T s — g —— % [ e
G H7|| gH G|H7 =
‘ F ‘ E‘ D | D|E|F M
L
|

cod. for type A|B|C|D|E|F|G|H|I1][J|L|M|N|S|T |wen

mm [ mm | mm | mm | mm | mm | mm | mm | mm | mm mm | mm [ mm | mm | kg
77 581101 DCS-TCt110x 130|130 | 40 | 78 | 80 | 150 | - 12 9 |676 (110|560 (110 10 | 38 | 80 | 22
77 5811 02 DCS-TCt110x 180|180 | 40 | 78 | 80 | 100 | 100 | 12 9 |[776 (110 | 660 (110 ( 10 | 38 | 80 | 24
77 5812 01 DCS-TCt150x 230|230 | 50 | 98 | 116 | 200 | - 18 (125|966 | 150 | 830 | 150 | 13 | 48 | 108 | 52

77 5812 02 DCS-TCt 150 x 280| 280 | 50 | 98 | 116 | 100 | 150 | 18 |[12,5 (1066 | 150 | 930 | 150 [ 13 | 48 | 108 | 56
77 5813 01 DCS-TCt 200 x 280 280 | 70 | 138 | 150 | 150 | 150 | 18 |12,5|1294| 200 |1122| 200 (15,5 | 68 | 194 | 136
77 5813 02 DCS-TCt 200 X 330 330 | 70 | 138 | 150 | 200 | 200 | 18 |12,5 |1394| 200 |1222| 200 | 155 | 68 | 194 | 144

Working examples:

The modularity of the system combined with
some other components offers many additional clamping solutions.




Operating instruction manufacturing tolerances

Clamping the workpiece How to clamp the vises at the table of the machine tool.

For controlled clamping and the best repetibility use of a torque wrench is recommended: In order to obtain a perfect clamping of the workpiece and in order to obtain the tolerances of which point
" E " is necessary to clamp the vise on the table of the machine tool by means of the ORIGINAL OML'S CLAMPS

1 clamp the workpiece with the torque wrench at the necessary clamping force in accordance with ( Ex cod. 58022795 see drawing n. 1).

the following diagram

2 Zero set on the workpiece Or by means of the T-nuts ( 58022595 see drawing n. 2)
3 Machine the first workpiece |
4 Clamp the other workpieces at the same clamping force 8 8 8 % 8
- & &
{ draw. N. 2
F draw. N. 1 ;
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Jaw alignement

When it is necessary to replace the jaws in order to
ensure the best part pull-down, we recommended i i
the following steps:

&
&

o
O
-
|

t

1) make sure the jaws are properly secured to
the support.

0.20

E F
' B ) —© MAX 0.02/100
7 [Ty

&

2) loosen the adjustment screws until the jaws
are backed off about 0.2 mm. (0.008") tighten
the lock nuts located on the back side of the
support in the opposite direction of the
adjustment screws

|
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TC TC

TCt extension element with pair of positioning keys

clamping moduls clamping moduls

TC double fixed support with jaw

| - J T
O ! O ;] =2 »n
T
,,,,,,, L] -
GH7 ||| HES ‘ G H7 0© © o © o5 O o
. E E M
D
£ G h7
Weight G J 1) Weight
Cod. for type i Cod. for type ‘ ‘ e ‘ ol ‘ i It
58011700 TCt110X ... 81 50 12 9 162 110 10 38 35 58117210 TC110X... 40 8 110 80 2,2
58021700 TCt150X.. | 114 75 18 12,5 228 150 13 48 9 58127210 TC150X... 50 12 150 108 5
58031700 TCt200X.. | 150 100 18 12,5 300 200 15,5 68 2 58137210 TC200X... 70 14 200 194 16
Working examples: TCt complete extension element
with pair of positioning keys h6 (by choice)
A J

H—(O Y‘H O»‘H I:l E!ﬁ [I: e
= P — g
GH7||| | oH G H7
! E E M
D
L

The modularity of the system combined with some other components
offers many additional clamping solutions.

cod. for type
58017110 TCt110X... 60 40 78 81 50 12 9 220 110 162 110 10 38 6,2
58027110 TCt150X ... 100 50 98 114 75 18 12,5 | 295 150 | 228 150 13 48 151
58037110 TCt200x ... 120 70 138 150 100 18 12,5 | 390 200 300 200 15,5 68 39,2
2 12 2 .13




TC clamping moduls clamping moduls TC

TC base with fixed support with jaw Working examples
complete with pair of positioning keys h6 (by choice)
Examples:
J Number of pieces
‘ ‘ Code number
——— 58 017010
: ] = El 58017010
H“' 2
o Lo 58 01 71 10
M

5 e :

58117010

BN A (B | C [ D| E| G| H|J[L|[M|[N[O S [weon

mm | mm | mm mm | mm mm mm | mm | mm mm | mm | mm mm kg 5801 7110
58017010 TCt 110 58 40 78 80 50 12 9 110 | 120 110 | 10 63 38 4 E
58 02 70 10 TCt 150 81 50 98 114 | 75 18 | 125 | 150 | 165 | 150 | 13 85 48 9
58037010 TCt 200 82 70 | 138 | 149 | 100 18 | 12,5 | 200 | 205 | 200 | 15,5 | 123 68 28

TC base with double fixed support with jaw
complete with pair of positioning keys hé (by choice)

58017010
J
| ‘ | 58017110
oJ©) \ ©@o
%ﬁ :1:»
e z
|.GH7
M
T | weight
Cod. for type mm kg
58117010 TCt110Xx..| 40 | 78 | 81 [ 50 | 12 | 9 | 110 | 162 | 10 | 10 | 38 | 80 | 56
58127010 TCt150X...| 50 | 98 | 114 | 75 | 18 | 125 | 150 | 228 | 150 | 13 | 48 | 108 | 135 -l 58017110
58137010 TCt200X...| 70 | 138 | 150 | 100 | 18 [ 125 | 150 | 300 | 200 | 155 | 68 | 194 | 347

— il 58017010

I 58017110

2 .14 2 .15




modular vertical
clamping systems

MVS-TC

MVS'TCt modular vertical clamping systems

Vertical clamping system complete with:
4 clamping equipment TCt

1 column

1 base for vertical system TCt

4 pair of CLAK parallels

4 covers for protection of the screws

4 rigid slide-ways

4 floating slide-ways (for raw workpieces)
4 work stops

4 wrenches

eye bolt for lifting,

wooden packing case

—— e

[ ! ;
o | o —s—T
: < Wil R = —
qof @ ¢l | oN 18H7 -
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= ElE
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mm mm mm mm mm mm mm mm mm mm 9 mm mm mm mm mm mm mm mm mm mm kg
77582111 TCt110x100 100 40 110 186 40 123 39 400 110 300 108 58 218010 TC110 300 110 40 0 125 391 15 12 13 25 57
77582112 TCt110x150 150 40 110 186 40 123 391 450 110 300 112 58 22 80 20 TC 150 400 150 55 25 80 580 18 16 17 50 142
77582221 TCt150 x 200 200 50 150 246 40 151 580 550 150 400 255 58 22 80 30 TC 150 500 150 75 25 100 580 18 16 17 50 169
77 582222 TCt150 X 250 250 50 150 246 40 151 580 600 150 400 263 58 23 80 30 TC 200 500 200 75 25 100 661 18 16 17 50 266
77582223 TCt150x 300 | 300 50 150 246 40 151 580 655 150 400 273
77582231 TCt150x200 | 200 50 150 246 40 151 580 550 150 500 282
77 5822 32 TCt 150 x 250 250 50 150 246 40 151 580 600 150 500 290
77 58 22 33 TCt 150 x 300 300 50 150 246 40 151 580 655 150 500 300
77582331 TCt200x250 | 250 70 200 336 40 173 661 700 200 500 565
77 58 23 32 TCt 200 x 300 300 70 200 336 40 173 661 750 200 500 580

The modularity of the system combined with same other components offers many additional clamping solutions.
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Insert for vertical use

TC110X...
TC150X ...
TC200X...

58213300
58223300
58233300

2 .17




VCS-TCt clamping systems double clamping systems DVCS-TCt

Vertical clamping system complete with: 4 floating slide-ways (for raw workpieces) Vertical clamping system complete with: 8 floating slide-ways (for raw workpieces)
4 clamping equipment TCt 4 work stops 4 double clamping equipment TCt 8 work stops
1 Cross cube 4 wrenches 1 cross cube XL 8 wrenches
4 pair of CLAK parallels eye bolt for lifting 8 pair of CLAK parallels 8 inserts for vertical use
4 covers for protection of the screws wooden packing case 8 covers for protection of the screws eye bolt for lifting
4 rigid slide-ways 8 rigid slide-ways wooden packing case
- E 2
] | L] 1 i 1
1 [C 3] |7 — T
¥ L | B
B ? <| < ®
lp el ol .
. 333 T L I
wl [[ o o » ] < b
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s ]_Sll oo PB-iet——,— 1} —————— e
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mm mm mm mm mm mm mm 9
77585111 TCt110x100 | 100 40 210 286 40 114 382 390 110 300 | 366 121
77585112 TCt110x150 | 150 40 210 286 40 114 382 440 110 300 | 366 125

77585221 TCt150x 200 | 200 50 300 396 40 145 580 545 150 400 | 496 320

M T | weight

77585222 TCt150X250 | 250 | 50 | 300 | 396 | 40 | 145 | 580 | 595 | 150 | 400 | 496 | 328 cod. for type mm | mm | kg
77585223 TCt150 X 300 | 300 50 300 396 40 145 580 652 150 400 | 496 338 77 58 61 01 pvcs-Tct110x155 | 155 40 400 476 40 430 650 725 110 500 556 80 352
77585231 TCt150X 200 | 200 50 300 396 40 145 580 545 150 500 | 496 348 77 58 62 01 Dpvcs-Tct150x195 | 195 50 550 | 646 45 515 795 890 | 150 | 630 | 746 108 647

77585232 TCt150x 250 | 250 50 300 396 40 145 580 595 150 500 | 496 356
77585233 TCt150x 300 | 300 50 300 396 40 145 580 652 150 500 | 496 366
77585331 TCt200Xx 250 | 250 70 350 486 40 182 670 710 200 630 | 626 601
77585342 TCt200Xx 300 | 300 70 350 486 45 182 670 760 200 630 | 626 675

Working examples:
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VCS-TCt

vertical clamping systems

accessories fot TC clamping equipment

TC

Cross cube for VCS-TCt

Pair of grooved jaws

58014409 TC110X...
58024409 TC150X...
58034409 TC200X...

Insert for vertical use

(MVS,VCS,DVCS)
58213300 TC110X...
58223300 TC150X...
58233300 TC200xX...

mm mm mm mm
58518010 TCt110 210 40 382 300 75
58 52 80 20 TCt 150 300 40 580 400 212
58528030 TCt 150 300 40 580 500 240
58 53 80 30 TCt 200 350 40 670 500 305
58 53 8040 TCt 200 350 45 670 630 363
Cross cube for DVCS-TCt

: ZL

J c

! ‘

1 !

!

:

] T = -

L‘ |

1

|

\

Cod.

for type

58618000 DVCS-TCt110X...
5862 80 00 DVCS-TCt150X ...

E H L Weight
mm mm mm kg
400 40 690 500 266
550 45 840 630 458

Insert for vertical use

58213300 VCS-TCt110X ...
58223300 VCS-TCt150X ...
58233300 VCS-TCt200X...

for type

Torque wrench

cod. type
515010 01 TC110X...
515010 02 TC150X ...
51501003 TC200X...




TC accessories for TC clamping equipment

accessories for TC clamping equipment TC

Air/oil block
complete with cylinder and tang

Cod. for type
58017500 TC110x...

58027500 TC150X...
58037500 TC?200X...

Joining pipe M. 1,80 (71")

71708713 TC110X...
71708713 TC150X...
71708713 TC200X...

Air/oil foot pump
with joining pipe cm 180 (71") and complete
block for air/oll application.

Cod. for type

77580151 TC110X...
77580251 TC150X...
77580351 TC200X...

Joining pipe M. 3 (118")

71708714 TC-110
71708714 TC-150
71708714 TC-200

Air/oil foot pump

Cod. for type
71660305 TC10X...

Ve ? 71660305  TC150X...

71 66 03 05 TC200X...

Joining pipe M. 6 (236")

71708715 TC110X...
71708715 TC150X...
71708715 TC200X...

Air/oil manual pump

i cod. for type
7166 0315 TC110X...

71660315  TCA50X...
j 71660315  TC200X...
1

Pressure-gauge

51431251 TC110X...
51431251 TC150X...
51431251 TC?200X...

Pair of clamps
complete with screws and T nuts

Code for T-slots

fortvpe

2 2

58 01 27 92 58 01 27 93 58012794 58 01 27 95 58 01 27 96 58 01 27 97 TCt110 X ...

58 02 27 92 58 02 27 93 58 02 27 94 58 02 27 95 58 02 27 96 58 02 27 97 TCt150 X ..

58 03 27 92 58 03 27 93 58032794 58 03 27 95 58 03 27 96 58 03 27 97 TCt200X ...
2 .23




TC accessories for TC clamping equipment

spare parts for TC clamping equipment 10C

Pair of T nuts
Complete with screws at 45°

s

Code for T-slots

for type

58 01 25 92 58 012593 58012594 58 01 25 95 58 01 25 96 58 01 25 97 TCt110X ...
58 02 25 92 58 02 25 93 58 02 25 94 58 02 25 95 58 02 25 96 58 02 25 97 TCt150 X ...
58 03 25 92 58 03 25 93 58 03 25 94 58 03 25 95 58 03 25 96 58 03 25 97 TCt200X ...

Pair of positioning keys
with special dimensions

v &

Code for T-slots

T hé

fortype
58011393 58011394 58011395 58011396 58011397 | TCt110X...
58021392 58021393 58021394 - 58021396 58021397 | TCt150x...
58021392 58021393 58021394 - 58021396 58021397 | TCt200x...

90 93 04 03 09

12 94 10 08

Description

L0 1 DRSSO OR YRR SRTURO Base | 12................ Block for clamping SCreW | 9.......ccooveeeeeeeeeeeeeeeeeeeeeeeene Screw TCEI
02, e Fixed support | 13.......ccooeveeeeeeeeeeene PoSItioNiNG KeY | 92......ccoooeieeeeeeeeeeeeeeeeee Screw TCEI
03, e Moveable support | 14.........ccoveeveeeveeenne Key for support [ 93........c.oooveeeeeeeeeeeeeeeene Screw TCEI
Ot JAW [ 19, .o WIrENCN | ... Screw TPS
05 e Floating slide-way | 28..........ccccocueuene.. Cover for protection | 95........ccocveeeeeeeeeieeeeeeeeeeeee screw TPS
06 Rigid slide-way Of thE SCreW [ 96.......o.oeeeeeeeeeeeeeeeeee. screw TPS
072 Fixed slide-way | 35.......ccccoovvveuenn. Pair of CLAK parallels [ 97.........ccoveeeeeeeeeeeeeeeeee. Screw TCEI
08 Clamping SCreWs | 50........ccooveeeeeeeeeeeeeeeeeeeeeene WOTrK SEOP | 98.....eoeeeeeeeeeeeeeeeeeeeeeene Screw TCEI
09, Bronze bushing | 83...........c..c........ Wooden packing case
0. CoNtrast PiN | 84.......oooooeeeeeeeeeeeeeeeeeeeeen Eye bolt
i i DSOS Positioning plate | 90.........ccccveeveveeeeeeeeeeeeee. Rubber pad
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TC

spare parts for TC clamping equipment

Pair of smooth jaws

Cod. for type

58 01 04 09 TC110X ...
58 02 04 09 TC150x ...
58 03 04 09 TC200X ...

spare parts for TC clamping equipment Tc

Fixed support with jaw

Cod. for type

58017210 TC110X...
58027210 TC150X...
58037210 TC200X...

Pair of keys for fixed support

58011409 TC110X...
580214 09 TC150X ...
58 0314 09 TC200X ...

Moveable support with jaw

Cod. for type

58017310 TC110X...
58027310 TC150X...
58037310 TC200X...

Wrench

58011900 TC110X...
58021900 TC150X...
58031900 TC?200X...

Floating slide-way

cod. for type

58010500 TC110X...
58020500 TC150X...
58030500 TC200X...

Complete clamping block (old type)

58017410 TC110X...
58027410 TC150X...
58037410 TC200X...

Rigid slide-way

Cod. for type

58010600 TC110X...
58020600 TC150X...
58030600 TC200X...

Complete clamping block (new type)

58017411 TC110X...
58027411 TC150X...
58037411 TC200X...

2 2

Fixed slide-way

cod. for type

58010700 TC110X...
58020700 TC150X...

Block for clamping screw (old type)

58011210 TC110X...
58021210 TC150X...
58031210 TC?200X...

.
. |
'
‘v

Block for clamping screw (new type)

58011212 TC110X...
58021212 TC150X...
58031212 TC200X...




TC spare parts for TC clamping equipment

Clamping screw (old type)

58010810 TC110X...
58020810 TC150X...
58030810 TC200X...

spare parts for TC clamping equipment Tc

A S

Positioning plate (new type)

58011111 TC110X...
58021111 TC150X...
58031111 TC200X...

Clamping screw (new type)

58010812 TC110X...
58020812 TC150X...
58030812 TC200X...

Bronze bushing (old type)

58010900 TC110X...
58020900 TC150X...
58030900 TC200X...

Pair of standard positioning keys

Contrast pin (old type)

58011000 TC110X...
58021000 TC150X...
58031000 TC?200X...

Contrast pin (new type)

58011001 TC110X...
58021001 TC150X...
58031001 TC200X...

. ‘ [:j
| 58 0113 92 TCt - 110 12
The 58 0213 95 TCt - 150 18
58 0213 95 TCt - 200 18
Work stop

58015000 TC110X...
58025000 TC150X...
58035000 TC200X...

Cover for protection of the screw

58012810 TC110X...
58022810 TC150X...
58032810 TC200X...

Block for cylinder

58011220 TC110X...
58021220 TC150X...
58031220 TC?200X...

o
o
>
\
N
N

2 28

Positioning plate (old type)

58011110 TC110X...
58021110 TC150X...
58031110 TC200X...

2 29




TC

spare parts for TC clamping equipment

Tang for cylinder

58011600 TC110X...
58021600 TC150X...
58031600 TC200X...

Can of oil

1072 99 40 TC110X...
10 72 99 40 TC150X...
107299 40 TC200X...




IIMCII
Modular clamping equipment range and accessories

MC
pag.3.1.3

MC-XL
pag.31.4

DCS-MC
pag. 3.1.5

Extension
element MC
pag. 1.6

Complete extension
element MC
pag. 3.1.6

Base with double
support with jaws MC
pag. 3.1.7

VCS-MC
pag. 3.1. 10

Accessories MC
pag. 3.1.13

Double support
with jaws MC
pag.31.6

- Base with fixed

support
with jaws MC
pag. 314

MVS-MC
pag.3.1.8

DVCS-MC
pag. 3.1.11

Spare parts MC
pag. 3.1.17

31.1




MC is...

Modular

We use the true definition of the term modular; product which is composed of separate or separable ele-
ments. With these separate or separable elements we can achieve many different clamping solutions.

The only different component of these clamping solutions is the base.

The base length determines the clamping capacity while all other components remain the same.

Fixed and movable vise jaws can be used with any base configuration, offering the most flexible workholding
solutions available.

This modular system allows the user to realize the maximum number of workholding combinations with the
minimum investment in equipment.

Durability

All components are constructed from oversize steel profiles ensuring the equipment is exceptionally sturdy
and can provide the user with optimal performance.

Wear parts are special treated to achieve a surface hardness of 50/60 HRC.

All non-ground surfaces are burnished to protect against corrosion.

Quick-change

A patented system allows quick repositioning of the clamping jaws .
The clamping jaw is lifted slightly from the base and shuttled to the next clamping position then lowered into place.
Part changeovers and size changes can be made quickly and easely.

Versatility

The standard CLAK system allows the quick-change of parallels, angular parallels, soft jaws and “V “jaws in
order to machine any workpiece.

Manageable

The weight of 25 kg (55 Ib.) for the 150 mm. X 200 mm. (6"X 8") vise and simple clamping system allow for easy
movement from one machine tool to another.

31.2

clamping equipment MC

Clamping equipment MC complete with wrench , work stop, rigid slide way ( floating slide-way at request for
raw workpiece), pair of positioning keys, pair of CLAK parallels, cover for protection of the screw, cardboard box.

0 A | J .
| | | ; |

|

o o] | o
o| |-« / ) —E |
......... F - .{Z[

.......... 1 S | OO | S +
_lLGH7 | oH | ‘ | GH7‘
D E | F oM

L
|

cod. type L (M|O|S |weight
77580601 MC 150 x 200| 200 50 102 | 120 200 - 18 12,5 | 482 150 415 (128 | 85 | 52| 25,5

77580602 MC 150X 250| 250 50 102 | 120 | 100 | 100 18 | 125 | 532 | 150 | 465 |128| 85 | 52 | 27,5

77580603 MC 150 x 300| 300 50 102 | 120 | 100 | 100 18 | 125 | 587 | 150 | 520 (128 | 85 | 52| 304

77580701 MC?200x300| 300 | 70 | 136 | 150 | 150 | 150 | 18 | 125 | 656 | 200 | 570 (168 (109| 66 | 66

77580702 MC 200 x 400| 400 70 136 | 150 | 200 | 200 18 | 125 | 756 | 200 | 670 |168|109| 66 | 68
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MC-XL DCS-MC

Double clamping equipment DCS-MC complete

with:

1 wrench,

2 work stops,

2 rigid slide-ways, (floating slide-way at request
for raw workpiece),

1 pair of positioning keys,

2 pair of CLAK parallels,

2 covers for protection of the screw,

cardboard box.

clamping equipment double clamping equipment

A —TH 1OP
O
. % b lo]
________ L . L) L) L ——_ ..|..
I
oH G|H7

Clamping equipment MC-XL complete with wrench, work stop, rigid slide-way, F E E F M

(floating slide-way at request for raw workpiece), pair of positioning keys, pair of CLAK parallels, cover for pro- ' D

tection of the screw, cardboard box.

L
|
A J
| | .
I " -

ol [ e . N ==: =N HCRE " - : :
e S P P :] E:_i_:] HI;[ 77581601 MC150x200| 200 | 50 | 102 | 379 | 100 | 150 | 18 [ 125 | 897 | 150 | 758 | 128 | 52 | 103 | 44
_________ L) L. LU | . A

77581602 MC150x250| 250 | 50 | 102 | 439 | 100 | 200 | 18 |[125 | 997 | 150 | 878 | 128 | 52 | 103 | 48
I _—l-l G H7 I I Q H G H7 I 1
F ‘ E E ‘ F M
D The modularity of the system combined some other component offers many additional clamping solutions.
L

WS A|B| C|D|E|F|G|H|[1[|J|L M ‘ S | weignt
mm mm mm mm mm mm mm mm mm mm mm mm mm kg
77580604 MC150x545| 545 50 102 | 379 | 100 | 150 18 125 | 828 | 150 | 758 | 128 52 37
775806 05 MC 150 X 655| 655 50 102 | 439 | 100 | 200 18 | 125 | 938 | 150 | 878 | 128 52 a1
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MC clamping moduls

MC extension element with pair of positioning keys

Cod. for type
58061700 MC150X ... 114 75 18 12,5 228 128 52 8
58071700 MC 200X ... 140 100 18 12,5 280 168 66 18

MC double fixed support with jaw

J T
\ | \ |
0© ©o °© o © / @
1
G H7
cod. for type ‘ G ‘ J ‘ T ‘ weight
mm mm mm kg
58167210 MC150X ... 50 12 150 103 5
58177210 MC 200X ... 70 18 200 140 15

MC complete extension element with pair of positioning keys

A J
- i
o [\ TP °® | oo
o
R R A
cH7 ||l | loH G HZ
_E | E M
D
L
|
Cod. for type .
5806 7110 MC 150 100 50 102 114 75 18 12,5 295 150 228 128 52 14,5

5807 7110 MC 200 120 70 136 140 100 18 12,5 | 370 | 200 | 280 168 66 34,5

31.6

clamping moduls MC

MC base with fixed support with jaw
complete with pair of positioning keys

Cod. for type M S ‘ weight
mm kg
5806 70 10 MC 150 85 50 102 120 75 18 12,5 150 170 128 52 9,5
5807 7010 MC 200 96 70 136 150 100 18 12,5 200 205 168 66 22

MC base with double fixed support with jaw
complete with pair of positioning keys

R
GH7 ||| |l oH '|_6H7
E E M
D

Cod. for type S ‘ T | weight
mm kg
58167010 MC 150 50 102 100 75 18 12,5 150 200 128 52 103 13
58177010 MC 200 70 136 125 100 18 12,5 200 250 168 66 140 40

Working examples see pag. 2.15
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MVS-MC

Modular Vertical Clamping System

modular vertical
clamping systems

MVS-MC

Vertical clamping system complete with:
4 clamping equipment MC

1 column

1 base for vertical system MC

4 pair of CLAK parallels

4 covers for protection for the screws

4 rigid slide-ways (floating slide-ways on
request for raw work pieces)

4 work stops

4 wrenches

eye bolt for lifting,

wooden packing case

—— e

el Y g
S| T _ | = (7] -
i < oN 18H7 .
: @ I I @ PH7
ol o |
o °7 © 10 r° .
wl [ o o ] Jreyee
o = LR
J o =t
n i i N N
S o T ©
) i ‘m‘ vl 4
ol g EJE
o © : —@l——_'
N =11 N | F | F|F|F
| 7@

" mm mm mm mm mm mm mm mm mm mm kg
for type 58 22 80 20 MC 150 400 150 55 25 80 580 18 16 17 50 142
77582621 MC150x200| 200 | 50 | 150 | 254 | 40 | 146 | 580 | 545 | 150 | 400 | 249 58228030  MC150 500 | 150 | 75 25 | 100 | 580 | 18 16 17 50 | 169
77582622 MC150Xx250| 250 | 50 | 150 | 254 | 40 | 146 | 580 | 595 | 150 | 400 | 257 58258030  MC 200 500 | 200 | 75 25 | 100 | 661 18 16 17 50 | 266
77582623 MC150x300| 300 | 50 | 150 | 254 | 40 | 146 | 580 | 650 | 4150 | 400 | 267
77582631 MC150x200| 200 | 50 | 150 | 254 | 40 | 146 | 580 | 545 | 150 | 500 | 276
77582632 MC150x250| 250 | 50 | 150 | 254 | 40 | 146 | 580 | 595 | 150 | 500 | 284
77 5826 33 MC 150 x 300 50 150 254 40 146 580 650 150 500 294
77582731 MC200x300| 300 | 70 | 200 | 332 | 40 | 159 | 661 | 711 | 200 | 500 | 535

Insert for vertical use

58 22 33 00 MC 150
58 23 33 00 MC 200

Working examples see pag. 2.16
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VCS-MC

Modular Vertical Clamping System

Cross Vertical clamping system complete with:
4 clamping equipment MC

1 cross cube

4 pair of CLAK parallels

4 covers for protection for the screws

mm mm mm mm mm mm mm mm mm mm mm
200 50 404 40 140 580 150 400 504 314

77585621 MC 150 x 200 300

4 guided slide-ways ( floating slide-ways on request
for raw workpieces)

4 work stops

4 wrenches

eye bolt for lifting

wooden packing case

540

Modular Vertical double
Clamping Systems

DVCS-MC

77585622 MC150x 250 | 250 50 300

77585623 MC150x300| 300 50 300

77585631 MC150x200| 200 50 300

77585632 MC150x250| 250 50 300

77 5856 33 MC 150 X 300| 300 50 300

77585741 MC 200 x 300| 300 70 350

404 40 140 | 580 | 590 | 150 | 400 | 504 | 322
404 40 140 | 580 | 647 | 150 | 400 504 | 332
404 a0 140 580 540 150 500 504 342
404 40 140 | 580 | 590 | 150 | 500 504 | 350
404 40 140 | 580 | 547 | 150 | 500 504 | 360
482 45 168 | 670 | 720 | 200 | 630 | 622 | 627

Working examples see pag. 2.18

31.10

Vertical clamping system complete with:
4 double clamping equipment MC

1 cross cube XL

8 pair of CLAK parallels

8 covers for protection for the screws

Cod. for type
77 58 66 01 DVCs-MC150x200 | 200 50 550 654 45

8 guided slide-ways ( floating slide-ways on request
for raw workpieces)

8 work stops

8 wrenches

eye bolt for lifting

wooden packing case

& -
| 1S
T |B
“ i
e R 1
: T’
=
| | |
J (A1)
[
[}
z
\
= Tﬂ'co -lo-fot———- L—————4

T | weight

mm kg

515 795 890 150 630 | 754 | 103 680

Working examples see pag. 2.19
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Vertical Clamping Systems

Cross cube for VCS-MC

58 5280 20 MC 150
58 52 80 30 MC 150 300 40 580 500 240
58 53 80 40 MC 200 350 45 670 630 363

Cross cube for DVCS-MC

p—-—-%-—--o-——-

44,,444%444
I

el

58628000 DVCS-MC150x..

Insert for vertical use

58 22 33 00 VCS - MC 150
58 23 33 00 VCS - MC 200

31.12

accessories for clamping equipment MC

==

Pair of grooved jaws

58064409 MC150xX...
58074409 MC200X...

Insert for vertical use
(MVS, VCS, DVCS)

58 22 33 00 MC 150
58 23 33 00 MC 200

Torque wrench

515010 02 MC150X ...
515010 03 MC 200X ...

Air/oil block complete
with cylinder and tang

58027500 MC150X...
58037500 MC200X...

Air/oil foot pump
with joining pipe cm. 180 (71") and complete block
for air/oil application

77580251 MC150X...
77580351 MC200X...

Air/oil foot pump

71 66 03 05 MC150X ...
71 66 03 05 MC 200X ...

31.13




MC accessories for clamping equipment accessories for clamping equipment MC

Air/oil manual pump

71 66 03 15 MC150x...
71 66 03 15 MC 200X ...

Pair of clamps complete T

with screw and T nuts

‘

or tpe
Pressure - gauge 58022792 58022793 58022794 58022795 58022796 58022797  MC150x...
with graduated scale In kg 58032792 58032793 58032794 58032795 58032796 58032797  MC200X..

51431251 MC150X ...
51431251 MC 200X ...

Pair of nuts complete T

with screws at 45° ‘

Joining pipe M. 1,80 (71" ‘
cod. for T

orove [ for e

217087 13 MC 150 X 58 02 25 92 58022593 58022594 58 02 25 95 58 02 25 96 58 02 25 97 MC150X ...
7170 8713 MC 200X ... 58 03 25 92 58 03 25 93 58 03 25 94 58 03 25 95 58 03 25 96 58 03 25 97 MC200x ...

Pair of positioning key

Joining pipe M. 3 (118") ® } with special dimensions E

T hé
71708714  MCA50X..
71708714  MC200X...
fortype
58021392 58021393 58021394 58021396 58021397  MC150X...
Joining pipe M. 6 (236" 58021392 58021393 58021394 - 58021396 58021397  MC200X...

71708715 MC150x...
71708715 MC 200X ...
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accessories for clamping equipment spare parts for clamping equipment MC

91 90 92 04 03 09 12 93 10 08 Pair of smooth jaws

58060409 MC150X...
58070409 MC200X...

Fixed support with jaw

02
97 58067210 MC150X...
58077210 MC200X...
01 Movable support with jaw
3 oo
58067310 MC150X...
96 58077310 MC200X...
Floating slide-way
58020500 MC150X ...
58070500 MC200X...
Rigid slide-way
Description
S | T o o A SEEW |1 — T
02 Fixed Support A3 eae e pOSitioning key 0. e e Screw TCEI
58020600 MC150X ...
03, Movable Support Ah.eeeeeeeeeeeeeeeeeeeeeeeens Key for support L2 & JES OSSR RURURRURRRNt Screw TPS
T JAW | 19 Wrench [ 94 screw TPS 58070600  MC200X...
05, F|Oating S”de'WaV 28 Cover for prOteCtion 0 et e e e e e e et aaanes Screw TPS
06, eeeeeeeeeeeeeeeeeeeeereeeenens Rigid S”de'WaV OFf the SCreW | 96.......oeeeeeeeeeeeeeeeeeeeeeeeeeenaen Screw TCEI
08, Clamping SCreW | 38.....oeveeeeeeennn. Pair of CLAK parallels 07 e e eaa e Screw TCEI
09, Bronze bushing B0 s Work StOp
0. contrast pin 8 e Cardboard box
1 bt SR USR POSitioning plate 90, e e e eaeas Rubber pad
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spare parts for clamping equipment

Pair of keys for fixed suport

cod. for type

58021409 MC150X...
58021395 MC200X...

spare parts for clamping equipment Mc

Clamping screw (old type)

58020810 MC150X...
58030810 MC200X...

Wrench

Cod. for type

58021900 MC150X...
58031900 MC200X...

Complete clamping block (old type)

Cod. for type

58027410 MC150X...
58037410 MC200X...

Sy

Clamping screw (new type)

58020812 MC150X...
58030812 MC?200X...

/

Bronze bushing (old type)

58020900 MC150X...
58030900 MC200X...

Complete clamping block (new type)

Cod. for type

58027411 MC150X...
58037411 MC200X...

Block for clamping screw (old type)

Cod. for type

58021210 MC150x...
58031210 MC200X...

Block for clamping screw (new type)

cod. for type

58021212 MC150X...
58031212 MC200X...

31.18

Contrast pin (old type)

58021000 MC150X...
58031000 MC200X...

Contrast pin (new type)

58021001 MC150X...
58031001 MC200X...

%
\
N
\

Positioning plate (old type)

58021110 MC150X...
58031110 MC200X...

31.19




Mc spare parts for clamping equipment spare parts for clamping equipment Mc

Positioning plate (new type) Tang for cylinder
‘ 58021111 MC150x... 58 0216 00 MC150x...
58031111 MC200X... 58 0316 00 MC200X...

Pair of standard positioning keys

Can of oil

s 58021395 MC150X... 18 10729940 MC150X...
58021395 MC200X... 18 10729940 MC200X...
Work stop

-]

°° 58025000 MC150X...
o 58035000 MC200X...

Cover for protection of the screw

58022810 MC150X...
58032810 MC?200X...

Block for cylinder

58021220 MC150X...
58031220 MC200X...

31.20 31.21
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Modular clamping equipment

IILCII

LC
pag.3.2.3

Accessories LC
pag.3.2.4

Spare parts LC
pag. 3.2.7
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LC is...

LOW
COST

The new LC VISE joins the original OML TC and MC VISES as “low cost” solution.

32.2

clamping equipment LC

[ =

Clamping equipment LC complete with: wrench, rigid slide way (floating slide-way at request for raw workpie-
ce), work stop, pair of positioning keys h6, cover for protection of the screw, 4 clamps, cardboard box.

N — —
o [Jm \ —g [ °%e °
ol o i
R SRER ;] E‘=‘=j H‘q
,,,,,,,,,,, H‘,,,,,,,,,,,,,‘L‘,,,,,,,,,,,,,i},‘,,,,,, '_h
"l 6H7 |  @H] |G H7
D E F | M |
L
|
cod. type G H | J L (M| O |S|weignt

mm mm mm mm mm| kg

77589501 LC125x150| 150 40 80 111 | 100 | 100 16 85 | 410 | 125 | 345 | 95 (77,9|40| 13
77589601 LC 150 x 200 | 200 50 100 | 122,5| 100 | 100 16 | 12,5 | 500 | 150 | 420 |125|89,4(50| 26
775896 02 LC150x 300 | 300 50 100 | 122,5| 100 | 100 16 | 12,5 | 600 | 150 | 520 [125|89,4|50| 29
77589701 LC 200 x 300 | 300 65 135 | 145 | 100 | 100 16 | 125 | 680 | 200 | 595 |170(113 |70| 69
77589702 LC 200 x 400 | 400 65 135 | 145 | 100 | 100 16 | 12,5 | 780 | 200 | 695 |170| 113 (70| 74
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Lc accessories for clamping equipment accessories for clamping equipment Lc

Complete extension element LC
with pair of positioning keys (at customer's choice)

Swivel base for clamping equpment LC

Cod. for type
58957120 LC 125 40 80 125 160 40 6,3
5896 71 20 LC 150 50 100 | 150 | 230 | 50 | 14,2
589771 20 LC 200 65 135 200 300 70 35,0

Cod. for type Base wiyh fixed support LC
77 58 95 50 LC 125 with pair of positioning keys (at customer's choice)
77 58 96 50 LC 150
77 58 97 50 LC 200

LC extension element
with pair of positioning keys (at customer's choice)

!
= Ry
T T .
""""""""""""" rTToood inm!
|| oH GH7 || ‘ "|GH7 ‘ 1
| E | M
b |
L
o
d
Ccod. for type
58 95 70 20 LC 125 a0 | s0o |125 | 160 | 40 5,8
589517 00 LC 125 40 40 16 8,5 160 95 40 58 96 70 20 LC 150 50 100 150 230 50 12,6
589617 00 LC 150 40 50 16 13 230 125 50 897 70 20 LC 200
58971700  LC 200 50 100 16 17 300 170 70 5 65 |18 | 200 | 300 | 70 | 298

325
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LC accessories for clamping equipment LC accessories for clamping equipment

Base with double fixed support - LC Pair of smooth jaws LC

with pair of positioning keys (at customer's choice)
-x o ﬁ'ﬁ" N - I

58 9504 09 LC 125
58 96 04 09 LC 150
5897 04 09 LC 200

Pair of serrated jaws LC

EN - I

cod. for type 58 95 44 29 LC 125
58 95 70 60 LC 125 40 80 125 160 40 84,8 6,0 58 96 44 29 LC 150
58 96 70 60 LC 150 50 100 150 230 50 101,8 | 13,3 5897 44 29 LC 200
58 97 70 60 LC 200 65 135 200 300 70 132,8 30,0
Insert for vertical use
Middle jaw LC
E |
S~ 1 Z
- H - O o
A——fH M
—eli [ s l- EN - I

58953300 LC 125
58 96 33 00 LC 150
5897 3300 LC 200

™ - HEE
mm mm mm
33 30

58954110 LC 125 121 38
58 96 4110 LC 150 146 48 43 30
58974110 LC 200 196 68 53 30

Set of 6 pairs of parallels (no clak) LC

Floating movable support with jaw LC
tp]A|

S

E
B8

Cod. for type

589573 50 LC125 58 96 92 06 LC 150 25-30-35-40-45-47 | 150 8 | 0009 | 0,005
58 96 73 50 LC 150 58 97 92 06 LC 200 40-45-50-55-60-62 | 200 8 | 0009 | 0005
58 97 73 50 LC 200

cod. for type L B toAIIeranBce

mm mm
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spare parts for clamping equipment

LC

O 2 2 A A A A A A A A NN
O~ N WPRMUTITONOWOWOO -~

= N N B U1 O N

Pos.

328

Clamping screw
Positioning ball

Block for clamping screw
Cardboard box

Guided movable support
Screw TCEI

Screw TCEI

Positioning key

Wrench

Set 4 clamps

Cover for protection of the screw
Workstop

Screw STEI

Label

Screw TCEI

Spring

Grooved jaw

Screw STEI

Screw TCEI

Fixed support

Base

Description

Quantity

spare parts for clamping equipment

Pair of grooved jaws

58954419 LC125
5896 4419 LC150
58974419 LC 200

Fixed support with jaw

58957210 LC125
5896 7210 LC 150
58977210 LC 200

Guided support with jaw

58 95 73 60 LC125
58 96 73 60 LC 150
58 97 73 60 LC 200

Wrench

58 9519 00 LC125
58 96 19 00 LC 150
58 97 19 00 LC 200

Complete clamping block

58957410 LC125
58 96 7410 LC 150
58977410 LC 200

Block for clamping screw

58951210 LC125
58961210 LC 150
58971210 LC 200

329




spare parts for clamping equipment LC

Clamping screw

58 95 0810 LC125
58 96 08 10 LC 150
5897 0810 LC 200

Positioning ball

58 9510 00 LC125
58 96 10 00 LC 150
58 97 10 00 LC 200

Pair of positioning keys

cod. Thé for type

58 96 13 92 16/12
58 96 13 93 16/14
58961394 16716 LC125 - LC150 - LC 200
58 96 13 95 16/18
58 96 13 96 16/20
58 96 13 97 16/22
Work stop

58 95 50 00 LC125
58 96 50 00 LC 150
58 97 50 00 LC 200

Cover for protection of the screw

58952810 LC125
58 96 28 10 LC 150
58972810 LC 200

Set of 2 pairs of clamps

58 95 27 09 LC125
58 96 27 09 LC 150
5897 27 09 LC 200

3.2.10



Modular parallels and soft jaws/quick change ..CLAK"

~ , 7 ~.| Set of parallels (quick change)
\L// @ pag. 4.3

Parallels (CIlIiCk change)
pag. 4.4

Angular parallels (CIlIiCk change)
pag. 4.5

'/ jaw (QUiCk change)
pag. 4.5

Soft jaws (quick change)
Steel

Aluminium

pag. 4.6




CLAK modular parallels/quick change modular parallels/quick change CLAK

This new patented system allows the quick change of parallels, angular parallels, V-jaws, soft jaws for any type
of workpieces.

Set of 6 pairs of parallels

Benefits:
e Reduce downtime and set- up time
e Elimination of clamps and locks thanks to the patented self locking system

e Increase the accuracy of finished parts and reduce scrap
All components are case hardened and precision ground. E’z
L
The CLAK system can be used for either the TC range or the MC range. B
Cod. for type ‘
mm
58019206 TC110X.../MC125X ... 10 15 20 25 30 35
58029206 TC150X.../MC150X ... 25 30 35 40 45
58039206 TC200X.../MC 200X ... 30 40 50 60 65
58049206 TC 250X ... 30 40 50 60 70

Set of 10 pairs of parallels

L1 \ g
(’ % Al @
1% 1 -
[ 1 /
B
cod. for type ‘ mm
58019210 TC10X.../MC125X ... 10 12 15 20 25 28 30 33 35 37
58029210 TC150Xx.../MC150X ... 12 15 20 25 30 35 40 43 45 47
58039210 TC?200Xx.../MC200X... 20 25 30 35 40 45 50 55 60 65
58049210 TC250X ... 20 30 40 45 50 55 60 65 70 75

Set of 6 pairs of angular parallels
4L
ER©
7

\,\/\

cod. for type n?é
58019306 TC110X.../MC125X ... 20° 25° 30° 35° 40° 45°
58029306 TC150X.../MC150X ... 20° 25° 30° 35° 40° 45°
58039306 TC 200X .../MC 200X ... 20° 25° 30° 35° 40° 45°
58049306 TC250X ... 20° 25° 30° 35° 40° 45°




CLAK modular parallels/quick change modular parallels/quick change CLAK

Pair of parallels Pair of angular parallels
A
| A |
e o (=2
I—, I— ; é ”””””” é I
- o
i | e — v | '%L o %L
1T 1 I’ﬁ‘l 1
B|A|C B|A|C
58013510 | 10 58023512 | 12 58013620 |20 58033620 |20
58013512 | 12 58023515 | 15 58013625 | 25 58033625 | 25
28013515 15 26023520 1 %0 8013630 130 ol 40| a |TC10x../MC125x ... C033630 1304 ool 4 TC 200 X .../MC 200 X
58013520 | 20 58023525 | 25 58013635 |35 " 58033635 |35
58013525 | 25 106| 3 TC110x.../MC125X ... 58023530 |30 16! 3 TC150x.../MC150 X ... 58013640 | 40 58033640 | 40
58013528 | 28 58023535 | 35 58013645 | 45 58033645 | 45
58013530 | 30 58023540 | 40 58023620 | 20 58043620 | 20
58013533 | 33 58023543 | 43 58023625 | 25 58043625 | 25
58 01 35 35 35 58 02 35 45 45 58 02 36 30 30 58 04 36 30 30
58023640 | 40 58043640 | 40
wod. |B|A][C for type cod. | B for type 58023645 | 45 53043645 | 45
mm mm mm mm mm mm
58033520 |20 58043520 | 20 Working examples:
58033525 | 25 58043530 |30 ) i Hined
58033530 | 30 5804 3540 | 40 or machining machine
58033535 | 35 58043545 | 45
58 03 3540 40 TC200X.../MC 200X ... 58 04 35 50 50 TC250X...
196 | 4 246 | 4

58033545 | 45 58043555 |55
58033550 |50 58043560 | 60
58033555 | 55 58043565 | 65
58033560 | 60 58043570 | 70
58033565 | 65 58043575 | 75

Working examples:

Cod. for type

58019409 TC110X.../MC125X ...| 106 40 30
58029409 TC150X.../MC150X...| 146 50 30
58039409 TC200X.../MC200X...| 196 70 50
58049409 TC250X ... 246 80 50

6,5 6,5 15 15 35 7 16
6,5 6,5 15 15 85 7 16

13 13 30 30 70 15 35
13 13 30 30 70 15 85

OO |W W




CLAK

modular soft jaws/quick change

Pair of aluminium jaws

A
m
e " o N
| I L
) | o — v |
A B C
cod. for type o o mm
58019509 TC110/MC 125 106 40 19
58029509 TC 150 /MC 150 146 50 24
58039509 TC 200/MC 200 196 70 34
58049509 TC 250 246 80 39
Pair of steel soft jaws
A
o
e e ]
I L
| o M o Y |

B C
58019609 TC110/MC 125 106 40 19
58029609 TC 150 /MC 150 146 50 24
580396 09 TC 200/MC 200 196 70 34
58049609 TC 250X 246 80 39

Working examples:




for 5 axis machine tools “GENIUS”

GENIUS VISE
pag.5.4

ACCESSORIES
pag. 5.5




I IG E N I U sl I for 5 axis I:;eccl‘liislilgntgioslg

5 ARE ITS MAIN FEATURES

The clamping force
(up to 40 kN) is

generated right
where it is needed: )
at the part. S ——

Thanks to its own expanding screw, GENIUS
can clamp workpieces up to 200 mm with just
ohe set-up.

- - — - -
r |
=

Unlike traditional vises, GENIUS clamps the workpieces
by means of traction clamping.

c
Y
5

GENIUS is the first vise designed for 5 axis-machine tools that can be used for
high precision milling operations.

0.02/100

P " ] —-—
£ e £ e

I . 1

N E———

The movement of the jaws is not on a base,
but on hardened and ground shafts.

This allows for quicker and more accurate
positioning of both the same axis with the
centre of the machine tool pallet.




"GENIUS"™

_Precision vise
for 5 axis machine tools

GENIUS vise, complete with wrench and pair of positioning keys

30 37

37 .30 104

181
770 +0.01

133

©
©

S ‘
Q13
12 H7 : 75

40

code type A*
77 58 50 01 GENIUS 100 100
77 58 50 02 GENIUS 200 200

Special opening “A” upon request

=l ] 3
@13 L )
100 116
B weight kg
312 23
412 25

Special applications upon request

5.4

accessories

"GENIUS™

58 50 50 00

work stop

58504119

pair of smooth/grooved jaws

&L

pair of clamps, complete with screw and T-nuts

code
mm 12 mm 14 mm 16 mm 18 mm 20 mm 22
58022792 58022793 58022794 58022795 58022796 58022797
pair of nuts complete codice T
‘ T with screws M12 mm
‘ | ‘ 58 50 25 93 14
58 50 25 94 16
58 50 25 95 18
58 50 25 96 20
58 50 25 97 22
‘ pair of positioning key
i . B
~ &
code
mm 12 h6é mm 14 h6 mm 16 h6é mm 18 h6é mm 20 h6é mm 22 h6
58011592 58011593 58011594 58011595 58011596 58011597

51 50 10 06

torque wrench




code -
e 58 90 6114 working example with : |
— “grippers”
H set of 4 “grippers” h11 smooth
ﬂi @22
d
coce 58 90 61 24
@29
@25 ‘
s q set of 4 “grippers” h11 serrated
6122
code 58 90 62 14
@ 29
.
o set of 4 “grippers” h19 smooth
L o22
code
o2 58 90 62 24 working example with work stop
025
==—24N set of 4 “grippers” h19 serrated
mﬁ @'22 \
code
52 58906314
N set of 4 “grippers” h24 smooth
@22 |
[o}
coce 58 90 63 24
@ 29 ‘
‘ - set of 4 “grippers” h24 serrated
mﬁ 222 |




spare parts

58504219

pair of jaws with grippers

"GENIUS™

5199 20 08

round gripper

51502910

clamping key

71290218

telescopic stainless steel carter

77 58 5010

spindle group




spare parts

"GENIUS"™

Plate for vise GENIUS cod. type weight
kg
08 . 68 58 50 20 10 GENIUS100 7
2 (58 50 20 20) GENIUS 200 9
i ] v
o L & &0
B
100 100 N
H %
M12 - -
o 219 - R - 9
BB i WADAT 7 A A L
Mi2 " M5 | @13
= @ 25H7
146 (188,5) 146 (188,5)
100(123,5) | 100(123,5)
125(170) 125(170)
315 (415)

5.10



; g “CIVI 2000"
Multiple clamping system “TETRABLOK"

CIVI 2000 base set
pag. 6.3

CIVI 2000 movable jaw set
pag. 6.4

Movable set with double jaws
pag. 6. 4

Movable jaw set with aluminium jaws
pag. 6.5

CIVI 2000 accessories
pag. 6.7

VCS CiVI 2000
pag. 6.9

Column CIVI 2000
pag. 6. 12

CIVI 2000 spare parts
pag. 6 .13

TETRABLOK, 4 positions clamping equipment
pag. 6. 17




Civi 2000

multiple clamping system

SERRATION COMPARISON CIVI 2000-TETRABLOK AND COMPETITION
(wedge with normal reaction to the axis without friction)

multiple clamping system

Civi 2000

CIVI 2000 is a new interesting modular Multi-Clamping system that reduces
downtime and maximizes machine tool productivity

COMPETITION

OML

Q=R .tg U
CIVI 2000 pitch 2,5
pitch 1,5
2,5 1.150 kg 15 ‘2.000 Kg
2.000 kg
2.000 kg
PNDNDNDNPNPN S
90° q{
60° 0,6 bearing surface
N
o
. bitch 2'2 2.000 kg
1,02 bearing surface ‘
.2.000 kg
TETRABLOK pitch 2,0 A
2 1.150 kg
2 000 kg 0,5 bearing surface
pitch 2,0
; ‘ 2.000 kg
.2.000 kg
Jeos e
o
LA ASAAAL
90° N_‘
0,9 Dbearing surface °

0,8 bearing surface

Complete base set with:
1 base (length optional), 1 fixed support, 1 pair of positioning keys, 1 t-wrench

10,02

2,5x60°
UNI-ISO 9401

ﬁﬁﬁﬁ

-~ 1 _ | __ T

mm mm mm mm mm mm mm mm kg
77584004 CIVI 2000/38 X 250 125 | 100 250 6
77 58 40 01 CIVI 2000/38 x 400 200 100 400 9
77584002 cvi2ooo38xs00, © | ' [T s0 | 1s0 | P s00 | °° €0 0
77584003 CIVI 2000/38 X 630 315 | 200 630 13
77584104 CIVI 2000/60 X 250 125 | 100 250 65
77584101 CIVI 2000/60 X 400 200 | 100 200 95
77584102 cvi200060x500| © | 1% [T om0 | as0 | ° s0 | %0 €0 0 s
77584103 CIVI 2000/60 X 630 315 | 200 630 135
77584204 CIVI 2000/90 X 250 125 | 100 250 p
77584201 CIVI 2000/90 X 400 200 | 100 200 16

45 115 90 90 70 70
77584202 CIVI 2000/90 X 500 250 | 150 500 195
77584203 CIVI 2000/90 X 630 315 | 200 630 235
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Civl 2000

Movable jaw set J60-J90 smooth complete with:

1 movable slide-way,
1 work stop Y

Working example

for type
mm mm mm

77584124 CIVI2000/60X ... 40 60 70 15
77584224 CIVI2000/90X ... 45 90 80 3

for type Cod.
mm mm

77584123 CIVI2000/60X ..
77584223 CIVI2000/90X ... 45 90 80 2,9

Movable jaw set J38 smooth complete with:

1 movable slide-way, 0
1 work stop

Movable jaw set with
aluminium jaws

Weight
for type

77584125 CIVI2000/60X .. 69,5
77584225 CIVI2000/90X ... 45 20 90 80 25 2,7

- ror type _“““
mm

77584023 CIVI2000/38 X ..

Movable jaw set J60-J90 with grooved jaws
(for raw workpieces)

Movable jaw set with

o , steel soft jaws

F7Om
A 1N

775841 28

CIVI 2000/60

for type Welght
. mom | mm | = omm | kg

77 58 42 28

CIV1 2000/90

45

90

80

2.9

Cod.

Movable jaw set J38 with grooved jaws
(for raw workpieces)

fortype ““
mm mm

77584028 CIVI2000/38X ...

40

38

70

1

6.4

Weight
- for type

77 58 41 26

CIVI2000/60 X ..

69,5

77 58 42 26

CIVI2000/90X ...

45

20

90

80

25

%

for type

77 58 41 27

CIV1 2000/60

Movable jaw set with steel

hardened jaw

Weight
| mm | kg

695

77 58 42 27

CIV1 2000790

45

90

80

25

5




CIVI 2000 accessories CivVi 2000
- e way J6090 ; J CLAK-SYSTEM nparallels for Civi 2000

The exclusive and proven CLAK SYSTEM, for

— 1]

the quick replacement of parallels and jaws
b) The elimination of clamps and locks thanks
Fixed support with fixed
H ‘ and precision ground.

Weight f ) has been applied for use with the CIVI 2000
for type [ om [ oom [ wm | T equipment with a new patent.
This equipment offers:
to the patented selflocking system
slide way J38 L —1_1.
I

58417200  CIVI2000/60 - ]
58 42 72 00 CIVI 2000/90 = % =S 5 @ a) The quick replacement of parallels and jaws
_@E 1. C) The increase in accuracy
All components are heat treated
mm mm kg
o e

58407200  CIVI2000/38 40 0,87
Set of 4 pair of 5
parallels
“Clak System”
o
- 3] aerl
A 5)
m
5 o) asl
Cod. for type A B wiight
mm mm 9
58409204 CIVI2000/38X ... 38 18 23 28 37 04
58419204 CIVI2000/60X ... 60 18 23 28 37 0,49
58429204 CIVI2000/90X ... 90 18 23 33 42 0,77
V jaw A
“Clak System”
= ) A
ad-- =
| —
E,
20

for type

58409400 CIVI2000/38X ...
58419400 CIVI2000/60X ... 60 40 10 28 11 70
58429400 CIVI2000/90X ... 90 45 10 28 11 70

MIN mm MAX mm MIN mm MAX mm
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multiple
clamping system

V.C.S. CIVI 2000/4

CIVI 2000 clamping capacity and examples

Clamping capacity V.C.S. CIVI 2000/4

lllustration shows one possible configuration.

A A
EE >
1 h LI 151265136 ! !
A max
mm
CIVI2000/38/60250 120 25 - |
CIVI2000/38/60-400 270 100 43 15 (U]
CIVI2000/38/60-500 370 150 76 40 | |! N
CIVI2000/38/60-630 500 215 120 73 nn
CIVI 2000/90-250 99 - HoH -
CIVI 2000/90-400 249 84 29 | | +| |
CIVI 2000/90-500 349 134 62 26 | 1]
CIVI 2000/90-630 479 199 106 59 0 "
m | Ol
Multiple clamping system 4 !
pr= for 4 workpieces _ TN
Set base complete and 4 sets of movable jaws |
i
- |
| iy B Bl
|
|
N[/
T
oo T L[ M| e |
58418011 CIVI2000/38/60-400| 250 370 40 120 460 400 450 110
58418021 CIVI2000/38/60-500 250 370 40 120 560 400 450 123
58418022 CIVI2000/38/60-500 300 420 40 120 560 500 500 165
58 4180 31 CIVI2000/38/60-630| 250 370 40 120 690 400 450 142
- 58 4180 32 CIVI 2000/38/60-630| 300 420 40 120 690 500 500 187
LU 58 41 80 33 CIVI 2000/38/60-630| 380 500 40 120 690 630 580 261
(l,', 58428011 CIVI2000/90-400 | 250 390 40 130 460 400 480 110
Example of assembling with soft jaws 58 42 80 21 CIVI2000/90-500 250 390 40 130 560 400 480 123
58 428022 CIVI2000/90-500 | 300 440 40 130 560 500 530 165
584280 31 CIVI2000/90-630 | 250 390 40 130 690 400 480 142
58 4280 32 CIVI2000/90-630 | 300 440 40 130 690 500 530 187
58 42 80 33 CIVI2000/90-630 | 380 520 40 130 690 630 610 261
* Weight only for V.C.S. without CIVI
mm mm mm mm mm
= 58 4279 31 CIVI2000/38/60-630| 250 370 40 120 690 400 450 66
2 58 4279 32 CIVI2000/38/60-630| 250 370 40 120 690 400 450 76
= 58 42 79 33 CIVI 2000/38/60-630| 250 500 40 120 690 630 580 122
g 58 4279 31 CIVI 2000/90-630 250 390 40 130 690 400 480 66
=l 58 4279 32 CIVI 2000/90-630 250 390 40 130 690 500 480 76
< 58 42 79 33 CIVI 2000/90-630 250 520 40 130 690 630 610 122

* Weight only for V.C.S. without CIVI

6.9




V.C.S. CIVI 2000/ 6 clampingmsl\lrlstii:gllﬁ mgmopi:fg system V-C-s- CIVI 2000/ 8

::Ii: ||:'|
N g
P19 BN
Hl': 101
P RN
[ N (I
1 II()II I III:I
ail : — .
| BN
il e
Pty :I(%)i:
| | A
L_L_J = |¢|
=1 % [ | *
-
0 i
0 0 r
0 4, |
i
O - ,.lé\/-i—-— o =
_ s o=
SUSSN
T T 1
X @ Lpe
L_+_|

= e TETENETETE e [ 5% = | e [ Bl al& sl TEI=
mm mm mm mm mm mm mm mm mm mm mm
250 370 40 120 460 400 450 119 250 370 40 120 460 400 450 116

5842 8511 CIVI 2000/38/60-400 58 4286 11 CIVI 2000/38/60-400
5842 8521 CIvI2000/38/60-500 | 250 370 40 120 560 400 450 138 584286 21 CIvI 2000/38/60-500 | 250 370 40 120 560 400 450 133
58 42 85 22 CIVI 2000/38/60-500 | 250 370 40 120 560 500 450 165 58 42 86 22 CIVI 2000/38/60-500 | 250 370 40 120 560 500 450 162
5842 85 31 CIvI 2000/38/60-630 | 250 370 40 120 690 400 450 160 5842 86 31 CIVI2000/38/60-630 | 250 370 40 120 690 400 450 155
ﬁ 58 42 85 32 CIVI 2000/38/60-630 | 250 370 40 120 690 500 450 188 ﬂ 584286 32 CIvI 2000/38/60-630 | 250 370 40 120 690 500 450 183
II'E 58 42 85 33 CIVI 2000/38/60-630 | 380 500 40 120 690 630 580 308 l“_‘ 58 42 86 33 CIVI2000/38/60-630 | 380 500 40 120 690 630 580 300
(%} 58 42 8511 CIVI 2000/90-400 250 390 40 130 460 400 480 119 (%) 58 4286 11 CIvI 2000/90-400 250 390 40 130 460 400 480 116
58 42 85 21 CIvI 2000/90-500 250 390 40 130 560 400 480 138 58 42 86 21 CIvI 2000/90-500 250 390 40 130 560 400 480 133
58 42 85 22 CIVI 2000/90-500 250 390 40 130 560 500 480 165 58 42 86 22 CIVI 2000/90-500 250 390 40 130 560 500 480 162
5842 85 31 CIVI 2000/90-630 250 390 40 130 690 400 480 160 58 42 86 31 CIVI 2000/90-630 250 390 40 130 690 400 480 155
58 42 85 32 CIVI 2000/90-630 250 390 40 130 690 500 480 188 58 42 86 32 CIVI 2000/90-630 250 390 40 130 690 500 480 183
58 42 85 33 CIVI 2000/90-630 380 520 40 130 690 630 610 308 58 42 86 33 CIVI 2000/90-630 380 500 40 130 690 630 610 300
= -~ HEEREEEEEEEE = -~ [ HEBEEREEEREEE
E mm mm mm mm mm mm mm E mm mm mm mm mm mm mm 9
= 58 42 75 31 CIVI 2000/38/60-630 | 250 370 40 120 690 400 450 68 =) 58 42 76 31 CIVI2000/38/60-630 | 250 370 40 120 690 400 450 66
E 5842 75 32 CIvI2000/38/60-630 | 250 370 40 120 690 500 450 79 E 5842 76 32 CIvI 2000/38/60-630 | 250 370 40 120 690 500 450 76
E 5842 75 33 CIVI2000/38/60-630 | 380 500 40 120 690 630 580 126 E 5842 76 33 CIVI 2000/38/60-630 | 380 500 40 120 690 630 580 122
= 58 42 75 31 CIVI 2000/90-630 250 390 40 130 690 400 480 68 = 58 42 76 31 CIVI 2000/90-630 250 390 40 130 690 400 480 66
&' 5842 75 32 CIVI2000/90-630 250 390 40 130 690 500 480 79 &' 58 42 76 32 CIVI 2000/90-630 250 390 40 130 690 500 480 76
58 42 75 33 CIVI 2000/90-630 380 520 40 130 690 630 610 126 58 42 76 33 CIVI 2000/90-630 380 520 40 130 690 630 610 122
6.10 6.1



Civi 2000 column CIVI 2000 COMBIDEX

Multicombidex CIVI 2000 complete with "

N° 1 indexing table FD 200-04 (5°/ 90°) 70_
N° 1 CIVI column; N° 1 subplate; N° 1 end support

D

TR —
v = T
(e | = )
1T Heor————————————1 R ; i
\\\ [« 1o p I// o) o) —F 1 @ _J_, i)
! =
\>§\\ : ,/4 © lgi
N— T+ L 280 N L A N
J
M o
2.5 X 60 UNI-ISO 9401 (f\/‘v’x\ - °

Z

cod. for type
33584111 CV60/400 646 663 400 112
33584112 CV60/500 746 40 90 60 763 500 170 60 130 120
33584113 CV60/630 876 893 630 132
33584211 CV90/400 646 663 400 119
33584212 CV90/500 746 a5 115 20 763 500 205 70 1175 137
Cod. for type 33584213 CV90/630 876 893 630 157
77584111 CIVI 2000/60-400 400 19
77584112 CIVI 2000/60-500 | 60 90 170 | 500 200 170 140 9 50 23 - N
77584113 CIVI 2000/60-630 pom ” CIVI 2000 combidex CIVI 2000 complete with
77584211 CIVI 2000/90-400 400 34 N° 1 indexing table FD 200-04 (5% 90%)
N° 2 set base CIVI L=400 mm _ 170 _ - i -
77584212 CIVI2000/90-500 | 90 115 205 | 500 230 210 180 1 70 M N° 1 subplate; N° 1 end support
77 58 4213 CIVI 2000/90-630 630 50

7

. o4

///////// ® /() e

. L : H

ll

Ccod. for type B D J 1 L M ) S | weight
33584101 607400 646 40 150 60 663 400 230 60 100 120
33584202 90/400 646 45 170 90 663 400 290 70 110 135

Working example
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Civi 2000

spare parts

Civi 2000

spare parts

Description
0T e BASE | 07.....ccooiroeeiirrceiiiseeeeeeine s Nuts Casing for protection
02....ooorreeemeeereenneeeeeennes Fixed SUPPOIt | 1T NUES | 29, Guard
03, Movable support POSItioNiNg Keys | 50..........cccccouecrvuuierrieiccriieannae. Work stop
04.....o e JAW [ 19, T-wrench Cardboard box

06......oeeerectreetreereeee e NUES | 26.....ooeeiiciicecirceceeceeene Steel rule

Grooved jaw

for type _

58404419  CIVI2000/38X...
58414419  CIVI2000/60X ...
58424419  CIVI2000/90X ...

Clamping forces curves

F (da N)
3000

2500

2000 — /
s

1250

850

650

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 M (Nm)

6.14

Smooth jaw with guard

al._

58400409  CIVI2000/38X...
58410409  CIVI2000/60X ...
58420409  CIVI2000/90X ...

[ Pair of parallels “Clak System"”
2]
o I
mm mm
18 18 18

58 40 3518 CIvi2000/38x... 58 41 3518 CIvI2000/60 ... 58 42 3518 CvI2000/90x....

58 40 35 23 cvi2000/38x... 23 58 41 35 23 cvi2000/60x... 23 58 42 35 23 CIvI2000/90% .23
58 40 35 28 cwvi200038x... 28 58 41 35 28 cvi2000/60x... 28 58 42 35 33 CIvi2000/90%... 33
58 40 35 37 cwvi2000/38x... 37 58 41 35 37 cwvi200060x... 37 58 42 35 42 CIvi2000/%0% .42

Pair of aluminium jaws —
“Clak System” o /

o

I==

cod. for type A B C S Weight
60 40 15 23

58419509 CIVI2000/60X ... 0,19
58429509 CIVI2000/90x ... 90 45 20 25 04
Pair of soft steel jaws
“Clak System” o /
A ©
L

d. f B C S
60 40 15 23

584196 09 CIVI2000/60X ... 0,58
584296 09 CIVI2000/90X ... 90 45 20 25 1,2
6.15




spare parts

CiVi 2000
o® ) e

58 31 50 10 CIVI2000/38/60X ... for fixed support
58 32 50 10 CIVI2000/90X ... for fixed support
58 31 50 20 CIVI2000/38/60/90% ...  for movable support

Pair of clamps

T
“ complete with screw and T-nut

fi
___mm14 | mmi6 | mmis | mm20 | orowe

58 01 27 92 58 01 27 93 58 012794 58 01 27 95 58 01 27 96 58 01 27 97 CIVI 2000 38/60X ...
58 02 27 92 58 02 27 93 58 02 27 94 58 02 27 95 58 02 27 96 58 02 27 97 CIVI 200090 X ...

Pair of standard positioning keys

for type
mm
12

58011592  TETRABLOK 60
58011592  TETRABLOK 90 12

Pair of special positioning keys
With special dimensions

Cod. for type
mm14-h6 mm16-h6 mm18-h 6 mm20-h6 mm?22-he6

- 58 0115 93 58011594 58 0115 95 58 01 15 96 58 0115 97 TETRABLOK 60
- 58 0115 93 58 0115 94 58 0115 95 58 01 15 96 58 01 15 97 TETRABLOK 90

6.16

4 positions clamping
equipment

TETRABLOK

4 positions clamping equipment "TETRABLOK" joins CIVI 2000 with a good
price/quality ratio

Tetrablok, 4 positions clamping equipment, complete with: 1 base(lenght optional), 1 fixed support, 4
sets of movable jaws, 4 workstops, 1 t-wrench.

J O A

Ll ] ] I

(6] R R PERRE T TN RN Y FTY YT LY E R T Y TN T Y YR DY R R BT R TN R AN TV ATF R

2 l& o | ! [l illo
i I g y
M E E ! 213

60° 12H7

2X60°
UNISO9401| 5 35 3

cod. for type A B C D E J L M O Si 0,01 | weight
mm mm mm mm mm mm mm mm mm mm kg

77 58 81 01 200 | 100 400 16,9
77 58 81 02 | TETRABLOKGO | 70 40 | 100 | 250 | 150 | 60 | 500 | 60 60 60 18,9
77 58 81 03 315 | 200 630 22,0
77 58 82 01 200 | 100 400 27,6
77 58 82 02 | TETRABLOK 90 80 45 115 | 250 | 150 | 90 500 90 70 70 32,8
77 58 82 03 315 | 200 630 36,7

6.17




accessories

TETRABLOK

- A | |
LTV ITH \ T
74—!_ Tﬁ ) | 2 |
Zils 1t
1 1 :{
L oo
-A SECTION A-A
Set of n. 4 pair of parallels
for TETRABLOK
588192 04 TETRABLOK 60 04
58 8292 04 TETRABLOK 90 0,7
Pair of parallels for TETRABLOK
,,,,,,,,,,,, N < A4
\
| | I
G
‘ 3

‘ for type ‘ for type
58 813518 18 58 82 3518 18
58813523 | TETRABLOK 23 58823523 | TETRABLOK 23
58 81 35 28 60 28 58 82 35 33 90 33
58 81 35 37 37 | 58823542 42

Pair of standard positioning keys

[:j cos o type “

58011592  TETRABLOKGO 12
Thé 58011592  TETRABLOK 12

Pair of special positioning keys

Cod.
fortvpe
58011593 58011594 58011595 58011596 58011597 | TETRABLOKEO
58011595 58011594 58011595 58011596 58011597 | TeTRABLOK90

6.18

spare parts

TETRABLOK

Descrizione

01 e BaS€ | 06 e NUES | 11 e Nuts
02 e, Fixed sUPPOrt| 07 e, NUts| 19 e, T-wrench
03 ... Movable support|{08 e, Parallel | 50 e Work stop
04 e JAW |09 e, Parallel| 83 .oeeeeeel Cardboard box
Clamping forces curves

F (da N)

3000

2500

2000 J ?, = //J—QO—

/

1500 ,/

1250

1000 )

850

650

0 2 4 6 8 10 12 14 16 18 20 22 24 26

28

30

M (Nm)
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TETRABLOK

spare parts

clamping capacity and examples TETRABLOK

Complete fixed support

Clamping capacity

A A A
ELM T2 {25 ==
] ] =m _! =.=.-

(] J
¥o -
2 e
for type
58 817220 | TETRABLOK 60 40 60 70 1,3
58 82 7220 | TETRABLOK 90 45 90 80 2,8
Movable support with jaw
[0 J

for type

TETRABLOK 60x400 270 100 43 15
TETRABLOK 60x500 370 150 76 40
TETRABLOK 60x630 500 215 120 73
TETRABLOK 90x400 249 84 29 -
TETRABLOK 90x500 349 134 62 26
TETRABLOK 90x630 479 199 106 59

77 58 8123 | TETRABLOK 60 40 60 70 14
77 58 82 23 | TETRABLOK 90 45 90 80 5
Smoot jaw

for type

58 8104 09 TETRABLOK 60
58 82 04 09 TETRABLOK 90

58 31 50 20 | TETRABLOK 60-90 movable

Work stop
for type for support
58315010 | TETRABLOK 60 fixed
58325010 TETRABLOK 90 fixed

Pair of clamps

T
“ F——‘ complete with screw and T-nut

58 01 27 92 58 0127 93 58 0127 94 58 01 27 95 58 01 27 96

for type
58012797 |TETRABLOK 60

58 02 27 92 58 02 27 93 58 02 27 94 58 02 27 95 58 02 27 96

58022797 |TETRABLOK 90

6.20
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TETRABLOK

ALL THE TOMBSTONES FOR CiVI
CAN BE USED FOR TETRABLOK

6.22



Eccentric self-locking
clamping devices

“CAM SYSTEM"

Set
CAM SYSTEM “t”
pag. 7.3

CAM SYSTEM “t”
pag. 7.4

CAM SYSTEM "g”

pag. 7.5
Set
2 CAM SYSTEM “s”
@ | pag. 7.6
S

CAM SYSTEM “s"
pag. 7.7




CAM SYSTEM e lamping devices ciamping devices ~  CAN SYSTEM “t"

Set CAM SYSTEM “t” complete with:
N. 4 CAM SYSTEM “t”

N. 4 fixed block CAM SYSTEM 't’

N. 8 pair of T-nuts with screw

N. 1 key for CAM SYSTEM ‘t’
wooden packing case

77584414 14
77584416 16
77584418 18
7758 44 20 20
7758 44 22 22
The CAM SYSTEM has been developed and patented to easily clamp workpieces with varied forms. This compact
product enables double locking (Axial and Radial) using the eccentric and propeller principle. With a rotation of 2
approximately 15°, contact is made with the workpiece with the complete clamping face of the CAM. The CAM
SYSTEM clamps the workpiece with a clamping force of 4,000 kg (t) and 2,000 kg (s). CAM SYSTEM is supplied with
both cap heads bolts and T-nuts to suit the particular machine tool cross slots. CAM SYSTEM “g" is supplied singly,
to the customer detailed grid specification.
3
deplacement 3 mm (t)
deplacement 4 mm (S) ‘
. 1
;: 7\\1 i N : 4
&,/, \ : \¢
‘ |
zlziZk
g 5
deplacement 3 mm (g) ‘ Descrlptlon
O e SCrew | 03 Eccentric element ‘ T T-nuts
N 3 7 Cental element | 04...........oooo..... Clamping element | 06...........oooooceeoorerren. Fixed block
0N 7 E
A Z\
N2 NN\ MNN77|>E

JE—
l

R

i
il

|
HN\§

\

|

|




CAM SYSTEM “t"

eccentric self-locking
clamping devices

cisemre eliss  CAM SYSTEM “g”

CAM SYSTEM “t”

| j single

Cod.
58445010

Fixed block
CAM SYSTEM “t”

Cod.
58440400

Key for
CAM SYSTEM “t"

Cod.
5844 08 00

Pair of T-nuts
with screw
CAM SYSTEM “t"

219

A

CAM SYSTEM “g”
single

Cod.
584450 20

Fixed block
CAM SYSTEM “9"

dimensions A,B,|
must be
specified when
ordering

Cod.
58441400

W Y

(&

==

- T
58 44 25 93 14
58 44 25 94 16
58 44 25 95 18
58 44 25 96 20
58 44 25 97 22

Description
O e SCrew | 03 Eccentric element | 05......coooeeeeeeeeeeeeeeeeeeeeeeen Fixed block
02, centralelement | 04..........cooeveeeeeeeeennn. Clamping element
7.5



CAM SYSTEM "s" ““cieise  &ommesioxm  CAM SYSTEM “s”

Set Cam SYSTEM “s” complete with: 851 %3 uen
N. 4 CAM SYSTEM “s” 3 CAM SYSTEM “s

N. 4 fixed block CAM SYSTEM “s” single
N. 6 pair of T-nuts with screw
N. 1 Key for CAM SYSTEM “s”
wooden packing case
T Cod. an Cod.
‘ ‘ 77 58 43 14 14 58 43 50 00
]
775843 16 16
77584318 18 Fixed block
77 58 43 20 20 CAM SYSTEM “s”
77 58 43 22 2
- |
— | @
= 1 o 1
— TE
= =
=/ S =
= = Cod.
5 — = 1 ] 58 43 04 00
= |
Key for
CAM SYSTEM “s”
i
5
| | 3 Cod.
<> | 24 58 43 08 00
&’ S :
Pair of T-nuts
with screw
— CAM SYSTEM “s”
Description T
O e SCrew | 03 Clamping element | 05........c.oovoeeeieieeeeeeeeeeeeeeeeeeereeeeene TT-nuts } }
02, Eccentricelement | 04.........ccoooeeeeoeeeeeeeeenne. Central element | 06.........oooeeeeeeeeeeeeeeeeeeeeeeeee Fixed block ‘ | ‘
mm
m 58 43 25 93 14
58 43 25 94 16
58 43 25 95 18
58 43 25 96 20
58 43 25 97 2
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CAM SYSTEM e lamping devices

Kg x 1.000
7

6,5 -
vertical forcet

° ¥

55

5

X/
4,5 //
/ horizontal|force t
4
55 // }/
3 // //
. y v
' / 4 vertical force s
2 / .
15 l// &J
/ /;2 = | horizontallforce s
1 // /94{ 5
0s / / . —
L

T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
(Kgm)

\
%/
o o o ol@|lo o 0 o

O O(®|0 O 0|©
O O(®]o0o O 0| ©
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crinding clamping equipment “[\fIR 75 = 100"

] MR 75 - 100
« pag.8.2




M R 75- 1 oo grinding clamping equipment

|

A
(o)
o m LCL
(@)
[ 000000000000 |
L
E F

(m) U » ©)

Clamping equipment producted completely in hardened steel 60 HRC and precision ground suitable for any
type of working of grinding, EDM, milling.
The standard outfit includes: pair of clamps, clamping plate, wrench, wooden packing case.

A B c D E F L[ o | we

ol Type mm mm mm mm mm mm MIN mm | MAX mm kg
77 58 38 01 MR 75 94 35 70 75 35 55 190 25 52 4,5
77 58 39 01 MR 100 120 45 90 100 47 72,8 245 4 8,2 9
Type Parallelism / 100 mm Angular accuracy
MR 75 0,004 + 0,004
MR 100 0,005 + 0,005

8.2



Clamping vise with mechanical/mechanical ise POWER

clamping force multiplier ari CLAMP
Vise POWER Clamping Vise POWER
pag. 9.4
Vari CLAMP Clamping vise Vari CLAMP
pag. 9.5

Accessories Vise POWER - Vari CLAMP
pag. 9.10

Spare parts Vise POWER - Vari CLAMP
pag. 9. 14

Vise POWER XL - XXL
pag. 9. 26




Vari CLAMP

Gripper All the features of the vise

V-Power are further increased
in the version Vari-Clamp.

1. Super-low design both of sta-
tionary jaw and movable jaw is
suitable for clamping thinner
workpieces to increase heavy
duty cutting capacity and preci-
sion of processing.

Movable jaw “grip*"

2. Movable jaw is desighed by ba-
lance mechanism, and there are
many kinds of gripper onto the
Jaw in order to suit the require-
ment for various workpieces and
difficult clamping shapes.

Bo d 3. Balance jaw is designed by ba-
y lance mechanism, its function is
able to clamp easily slanting or
not smooth surface for rough
material, casting material and
slanting rough surface after pro-

cessed by sawing machine.

Floating jaw "grip" Fixed jaw "grip"

Covers for the protection

of the screw . .

4. Vari-Clamp allows clamping

of irregular, round, elliptic, rec-

tangular,  irregular-curviform,

step workpieces and slanting

workpieces of difficult clamping

using the balance mechanism of

() movable jaws and the different

@ shapes of gripper to perform
well-done the clamping.

Viss POWER

1. Max. opening capacity and

compact in total lenght. Particu- @

larly suitable for machining cen- 0 - -
ters. Q / Fixed square block jaw
2. Mechanical clamping force ‘ e

multiplier (knuckle-joint device)
with the possibility of clamping . . |
force selection (1 ton; 2 tons; 3 Mechanical clamping force

tons; 4 tons). multiplier

3. Rigid material-Ductile iron GGG )
60 with 60 kg/mm2 or 80.000 psi Movable square block jaw
tensible strenght.

4. Vise bed flame hardened to
HRC 45 in order to maintain accu-
racy for long.

5. Stationary jaw and Movable
jaw are hardened HRC 52~55 with
grinding. Fixed jaw "L" type
6. Expanding chip cover on each
vise for preventing ChiDS falling
into the lead-screw and inside of
the vise.

Movable jaw "L" type



. Clamping vise with mechanical/mechanical Clamping vise with mechanical/mechanical .
V|Se POWE R clamping force multiplier clamping force multiplier va Fl CLAM P

Set base Vise Power Set base Vise Power
Set base Vise Power Complete with: Set base Vise Power Complete with:
wrench wrench
cover for the protection of the screw cover for the protection of the screw
2 positioning keys with screw 2 positioning keys with screw
4 clamps 4 clamps
Cod. for type cod. for type
77 58 90 00 VP 100-VCP 100 77 58 90 00 VP 100-VCP 100
77 58 91 00 VP 130-VCP 130 77 58 91 00 VP 130-VCP 130
77 58 92 00 VP 160-VCP 160 77 58 92 00 VP 160-VCP 160
"L" jaw Kit Gripper jaw kit
Cod. for type §§ ¢ @ Cod. for type
5890 7110 100 o % 58907310 100
58917110 130 W 58917310 130
58927110 160 §§ & 58 92 7310 160
o

J1

@
M
>OQ

|

|

-

|

|

|

|

|

|
o%s

square block jaw kit jg Floating gripper jaw kit
Cod. for type Cod. for type
58907210 100 G J I | 58 90 73 20 100
58 91 7210 130 X X 58 91 73 20 130
58927210 160 58 92 73 20 160
x |
= ‘ I_IZL @
. _© ©° .12
] - >' - - "0 - - - /T /7 - e . { .
; e \Ce
AN ’ '
C B c @‘\ X % ./
A o @
@

max clamping weight Limite pressione Peso
type force e
" mlmme mmmNm mxm v (kgf) kg P KN (kgf) kg
VP 100 406 | 300 101 | 124 | 130 | 78 | 155 | 213 |64 |45 |25 45 | 85| 41(4.018) 22 VCP 100 406 | 300 101 | 160 | 100 | 220 | 150 | 220 17 51 85 41 (4.018) | 18,5
VP 130 516 | 410 | 106 | 131 | 149 | 147 | 83 | 250 | 315 |74 |52 |30 |18 | 65 | 95| 45 (4.410) 40 VCP 130 516 | 410 | 106 | 131 | 190 | 180 | 320 | 210 | 320 17 18 60 95 45 (4.410) | 33,5
VP 160 581 | 475 161 | 152 | 160 | 86 | 300 | 370 |86 |55 |30 65 |105| 54 (5.296) 62 VCP 160 581 | 475 161 | 220 | 220 | 380 | 280 | 380 22 64 105 | 54 (5.296) | 51,5

9.4 9.5



va i CLAM P Clamping vise without mechanical/mechanical dam?,m?ﬁf;;:ﬁ

Mechanical set base VCM

Set base Vise Power complete with:
wrench

cover for the protection of the screw
2 positioning keys with screw

4 clamps

Cod. for type
77 58 90 60 VCM 100
77 58 91 60 VCM 130
77 58 92 60 VCM 160

"L" jaw kit
cod. for type
Al | i _
58907110 100 @
58917110 130
58927110 160

J1

Square block jaw kit

Cod. for type

58917210 130
58927210 160 ‘—-‘

5890 7210 100 G J | j

C

type I [K N|l X |Y force

mm|mm [mm|mm| mm KN (kgf) kg
VCM 100 398 | 300 101 | 124 | 130 | 78 | 155 | 213 |64 |45 |25 45 | 85| 20 (2.000) 22
VCM 130 508 | 410 98 131 | 149 | 147 | 83 | 250 | 315 |74 |52 |30 |18 | 65 | 95| 40 (4.000) 40
VCM 160 573 | 475 161 | 152 | 160 | 86 | 300 | 370 |86 |55 |30 65 [105| 50 (5.000) 62

max clamping weight

Clamping vise without mechanical/mechanical clamping force

multiplier

Vari CLAMP

Mechanical set base VCM

Set base Vise Power complete with:
wrench

cover for the protection of the screw
2 positioning keys with screw

4 clamps

Cod. for type
77 58 90 60 VCM 100
77 58 91 60 VCM 130
77 58 92 60 VCM 160

Cod.

58907310
58917310
58927310

E

o0
IM
| 080,
o | 09D
!
-—

EY TS
-9
3
Cla

J2
J3
Cod.
58 90 73 20
X 58917320
589273 20
X
>_ —
type
VCM 100 398 | 300 101 | 160 | 100 | 220 | 150 | 220 | 17
VCM 130 508 | 410 | 98 | 131 | 190 | 180 | 320 | 210 | 320 | 17
VCM 160 573 | 475 161 | 220 | 220 | 380 | 280 | 380 | 22

Gripper jaw kit

for type

100
130
160

Floating gripper jaw kit

for type

100
130
160

max clamping weight
force
KN (kgf) ka

51 85 | 20(2.000) | 18,5
60 | 95 | 40(4.000) | 33,5
64 | 105 | 50(5.000) | 51,5

9.6
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Vari CLAMP Mechanical self-centering clamping vise Mechanical self-centering clamping vise Vari CLAMP

Self-centering set base VCA Self-centering set base VCA
Set base Vise Power complete with: Set base Vise Power complete with:
wrench wrench
cover for the protection of thscrew cover for the protection of thscrew
2 positioning keys with screw 2 positioning kevs with screw
4 clamps 4 clamps
cod. for type cod. for type
77 58 90 70 VCA 100 77 58 90 70 VCA 100
77 58 91 70 VCA 130 775891 70 VCA 130
775892 70 VCA 160 77 5892 70 VCA 160
"L" jaw kit Gripper jaw kit
Cod. for type @
Cod. f
Al | ’ - or type
58907120 VCA 100 58 90 73 30 VCA 100
58 91 71 20 VCA 130 @ 58 91 73 30 VCA 130
58927120 VCA 160 58 92 73 30 VCA 160
&
\d J1

sSquare block jaw kit Floating gripper jaw kit

Cod. for type Cod. for type
58 90 72 20 VCA 100 58 90 73 40 VCA 100
58 9172 20 VCA 130 | J ' i — s — 58 91 73 40 VCA 130
58 92 72 20 VCA 160 o 58 92 73 40 VCA 160
—_ | =

-
.

> e 'om

C
1 max clamping weight 2 max clamping weight
N| X|Y force ko type mm JB|K|NJ|Y force

type mm I | K

min ‘ max [ min ‘max mm|mm|mm| mm | mm [mm KN (kgf) min ‘ max | mm | mm | mm|mm KN (kgf) kg

40

VCA 100 220 |64 |45 | 25 20 (2.000) 22 VCA 100 20(2.000) | 19
VCA 130 147 | 40 | 250 | 40 | 320 (74|52 |30 18 23 (2.300) 40 VCA 130 23 (2.300) | 34
VCA 160 160 | 40 | 290 | 40 | 370 |86 |55 |30 65 [105 |24 (2.400) 60 VCA 160 105 | 24(2.400) | 53
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Vari CLAMP

Set of 4 grippers h11 smooth

A
’ ’ Ny
! ! .'ﬁmm\'\v

Accessories

Cod. 58906114

(f

58906124

58906214

Vari CLAMP

Accessories

Set of 4 grippers h24 serrated

Cod. 589063 24

Cod. 58 90 64 14

Cod. 58 90 65 14

58906224

Set of 4 grippers h50 serrated with adjustable screw

Cod. 5890 67 24

58906314

58906814




Va ri C LAM P Accessories Accessories Va ri C LAM P

Set of 4 grippers h50 serrated with step Kit of 14 sets of 4 grippers

Cod. 58 90 68 24 cod. 58 90 60 09 fortype  VCP 100 - VCP 130 -VCP 160

DO
DO
& &
& &
g &
g &

80
8o
g8
g8

Set of 4 grippers h25 smooth with adjustable screw
Set of 4 grippers h25 serrated with adjustable screw

Cod. 5890 66 14

Cod. 58 90 66 24

Set of 4 grippers h50 smooth with adjustable screw

Cod. 58906714

9.12 9.13



Vari CLAMP

Spare parts

ise POWER

Spare parts ari CLAMP

Fixed jaw “ L" type

58900210 100 100 78 32,5 45 25 2
58910210 130 130 83 35 52 30 8

58920210 160 160 86 35 95 30 4,2

Moveable jaw “ L"” type (with expanding chip cover)

58900310 100 100 64 26 45 25 1,5
58910310 130 130 74 30 52 30 2,8
58920310 160 160 86 35 55 30 4,2

Moveable square block jaw (with expanding chip cover)

58 90 03 20 100 100 64 45 25
58 91 03 20 130 130 74 52 4,5
58 92 03 20 160 160 86 55 6
Fixed square block jaw gripper
D N ‘ |
‘ /a © —
@é@@@é
om
PO® | POS
A

589002 30 100 160 73 22 |M10X5L 6 1,3
589102 30 130 190 88 22 |M12x20L| 8 2,2
589202 30 160 220 88 22 |MM4x30L| 8 30

Fixed square block jaw

5890 02 20 100 100 78 45 3
589102 20 130 130 83 52 4
58 92 02 20 160 160 86 55 6

9.14

Moveable jaw gripper

589003 30 100 160 64 22 |M10X5L| 6 1.4
58 91 03 30 130 190 88 22 |M12x30L 8 2,2
58 92 03 30 160 220 88 22 |M14X30L| 8 3,3

9.15



Vari CLAMP

Spare parts

Floating jaw gripper

58900340| VCP100 | 160 88 | 22 |MxxL| 6 2,2
58910340 VCP 130 190 103 22 |M12x30L 8 3,2
58920340 VCP160 | 220 | 128 | 22 [mux3L| 8 5,7
Gripper h11 smooth Gripper h11 serrated
58 90 6110 58 90 61 20 3 29
@29
vﬁ @25
15 —
mﬁ — . ‘
. @ 22 @22
Gripper h19 smooth Gripper h19 serrated
@29
58 90 62 10 ‘ @29 58 90 62 20 ‘W‘
| A —
e s
m oz o
Gripper h24 smooth Gripper h24 serrated
58 90 63 10 1 58 90 63 20 2
|
| 3 §
0 i - 0
@22 | 222 |
-
Gripper h11 smooth-serrated Soft gripper h25 smooth
58 90 64 10 52 | 58 90 65 10 \ { |
1— -3 ‘ | <
W' | ==
4 : L2722 |

9.16

Spare parts

Vise_ POWER
atCLAMP

Gripper h50 serrated with adjustable screw

5890 67 20

1

N O U B NN

e

58 90 51 20
58 90 52 20
71113109
71113047
7115 02 06
58905410
58 90 54 20

Cros | code | escrpion

Body

Serrated gripper
Screw TCEI M12x60 12.9
Screw TCEI M6x30 12.9
Nut M6

Washer (5 mm)

Washer (10 mm)

Gripper h50 smooth with step

3

58 90 68 10 5

0O NO U B WDN -

5890 51 20
58905310
71113110
71112124
7115 02 06
58905410
5890 54 20
58905510

Body

Smooth gripper

Screw TCEI M12x70 12.9
Grub screw M6x16

Nut M6

Washer (5 mm)

Washer (10 mm)

Step washer

°6 .7 ii’s

Gripper h50 serrated with step

3

58 90 68 20 2

0O NO U B WN -

-

5890 51 20
58 90 53 20
71113110
71112124
7115 02 06
58905410
58 90 54 20
58905510

Cpos | core | oescipion

Body

Serrated gripper
Screw TCEI M12x70 12.9
Grub screw M6x16

Nut M6

Washer (5 mm)

Washer (10 mm)

Step washer

o %

9.17




Spare parts

Vai CLAMP

Gripper h25 smooth with adjustable screw

Cros | code | oescrion

58 90 66 10 3 58905110 Body
58905210 Smooth gripper
71113105  Screw TCEI M12x3512.9

71112124 Grub screw M6x16
71150206 Nut M6

’4;_]'
25
(S T NIV SN

Psr. -

3 4 D

Gripper h25 serrated with adjustable screw

58 90 66 20 2 1 58905110 Body

- 2 58905220 Serrated gripper
@\ 3 71113105 Screw TCEI M12x35 12.9
) | Q 4 71112124  Grub screw Méx16
[ | 5 71150206  Nut M6
L ‘ ||
| O,
—

s, -
1 2 g ’4 -

Gripper h50 smooth with adjustable screw

pos | coce ] oescrvtion |

58 9067 10 58905120 Body

58905210 Smooth gripper
71113109  Screw TCElI M12x60 12.9
71113047  Screw TCElI M6x16
71150206  Nut M6

58905410  Washer (5 mm)
58905420  Washer (10 mm)

NO b~ NN~

9.18

Spare parts

Vise_ POWER
atCLAMP

Angle drive

Cod. for type

589186 10 VCP 130 - VP 130
58928610 VCP 160 - VP 160

Pair of positioning keys

58 90 13 92 18x12 589013 95 18x18
58 9013 93 18x14 58 90 13 96 18 x 20
58901394 18 x16 58 90 13 97 18 x 22
Kit of 4 clamps

cod. for type

VCP 100 - VP 100

58 90 27 09 VCP 130 - VP 130
VCP 160 - VP 160

Wrench VCP/VP

cod. for type

VCP 100 - VP 100
58 9019 00 VCP 130 - VP 130
VCP 160 - VP 160

Wrench VCM/VCA

cod. for type

VCM 100 - VCA 100
58901910 VCM 130 - VCA 130
VCM 160 - VCA 160

Torque wrench

cod. for type

VCM 100 - VCA 100
51501001 VCM 130 - VCA 130
VCM 160 - VCA 160

9.19




isc POWER

V arf CLAMP Manufacturing tolerances

isc POWER
atCLAMP

Vv

"PULL-DOWN" system for all type of vises

Repeatability accuracy for the clamping of model VCA +/- 0,01

Manufacturing tolerances for all type of vises

F (da N)
8.000

6.000
5.000

S +o0.01

4.000

3.000
2.500

2.000

1.500
1.250

1.000

375

9.20

Clamping force diagrams VP/VCP with clamping force multiplier

Our innovative "I'W0 FINGERS INTENSIFIER" allows
the clamping force multiplier to achieve a large clamping force
with a minimum effort from the operator.

s <=
[ ]
— ¢ _F:E
-~
—
_~T _—vpjucr13
VP/VCP 160,
e A
'/ i
A~ _Avenerin
J A~
ya4
/S
x|/ S/
sooff /.
/

VP/VCP 100 = 4.000 kg =15 Nm
VP/VCP 130 = 5.500 kg =20 Nm
VP/VCP 160 = 6.500 kg =25 Nm

POS.

9. 21




ise POWER : . Working exambles V ises POWER
V ari CLAMP clamping force diagrams 9 P ari CLAMIP
Clamping force diagrams VCM without clamping force multiplier Possible configurations of vices "SELF CENTERING"
F (da N)
6.000 p
5.000 VCM 160 With block jaws
4.000 ~ VCMJ el
~ L~
3.000 / /
2-500 // ~ /
’ VCM 11 / r
1.500 // 1 ///
1.250 J/
»
1.000 r/
850 // With L jaws
650 o Pavia e
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 M (new W"AMP 2
= o :
Clamping force diagrams VCA without clamping force multiplier
F (da N)
6.000
5.000 With gripper jaws
4.000
3.000
- c0o VCA[160
000 VCA 100 554
— 1 = |veah3d
1.500 ,4/ /,4
1.250 = 574?/
p.
' 4722
77
650 ,é/ With floating gripper jaws
500 |/

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

M (Nm)
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Voari CLAM P Working examples Working examples Vori CI-AM F

> ® pAvm\\
ITALY

\ www'°““spa.it

Aasdllis o

A Ad

LY Y

D®o | 68O

&

§ ﬁ type A 2B @ C D
g VCP100 0-220 80-250 0-150
D VCP130 0-320 90-350 0-90 0-210
A VCP160 0-380 90-420 0-90 0-280
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: Clamping vise with mechanical/mechanical
Viss POWER XL clamping force multiplier

Vise Power XL

Clamping equipment complete with "L" fixed and movable jaws, wrench, carter for the protection
of the screw, 2 positioning keys with screw, 4 clamps.

G J N | X | Y weight

mm mm mm mm mm mm mm [ mm ‘ mm | MM | mm ‘ mm ‘ mm ‘ mm rlvkg

77589311 | VP 200 XL 1.086| 980 | 106 | 201 | 490 | 170 | 100| 856| 97 | 60 | 30 | 18 |388 110| 127

Vise Power XXL

Clamping equipment complete with "L" fixed and movable jaws, wrench, carter for the protection
of the screw, 2 positioning keys with screw, 4 clamps.

mm | kg

X | Y rlveight
77 58 9316 | VP 200 XXL 1.406|’|.300| 106 201 650 | 170 | 102 |1.176 97 60 30 | 18 |548 110 | 159
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Double clamping equipment DUO'LOCK

DUO-LOCK HD base equipment DUO-LOCK HD
pag. 10 3 with wrench

Set of hard jaws
Pag.10 3

Set of soft jaws
Pag.10 .3

| Conversion kit for single clamping
Pag.10 .9

THD tower DUO-LOCK HD
Pag.10 .6

CLAK DUO-LOCK Modular parallels and soft jaws/

QUICK CHANGE
Pag. 10 .10

Accessories and spare parts
Pag.10 .12

10 .1



DUO.LOCK HD double clamping equipment Double clamping equipment DUO.LOCK HD

Base equipment DUO-LOCK HD with wrench

The most important features of the vises DUO-LOCK and MDC merge into the new

DUO-LOCK HD with interchangeable quickjaws change

77 58 78 00 DL - HD 100
77 58 79 00 DL - HD 150

Set of hard jaws

5878 8410 DL - HD 100
58798410 DL - HD 150

Set of soft steel jaws

58 78 86 10 DL-HD 100
58798610 DL-HD 150

Set of soft alu jaws

5878 8510 DL-HD 100
A 58798510 DL-HD 150

DUO-LOCK HD is NOT a self-centering
vise therefore with DUO-LOCK HD

it is possible to clamp 2 workpieces
of the same dimension (picture n° 1),
2 workpieces of different dimensions
(picture n° 2), 1 workpiece of
large dimension by means of the
conversion kit (picture n° 3)
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DUO.LOCK HD double clamping equipment double clamping equipment DUO.LOCK HD

Double clamping equipment with set Double clamping equipment with
of hard jaws set of soft jaws

Working example

Working example

TOP WIEW Pull down jaws system TOP VIEW
. ° E N | 6 —
@ %% F i
s e e C
i ‘ | & &
_éz — "JHTEE'T*" ‘ i gt {—-— ‘ i & "?@@ @ i I ‘
L L éi 1 J— Jl =
/ ' FIXING HOLES o EE BOTTOM VI EW LATERAL VIEW BOTTOM VIEW
FIXING HOLES o EE n KK
L KK . |—— ——— KK —
— GG ‘ FF rl’ GG ’
L FTIT{ I\ s Q— E— P M S i 1$l|‘ p
2 : N e T | i [l= 2 - g
LATERAL VIEW ;3—4** — —@f#'*'&\ﬂ%%'*“% i e 3 *‘" ﬁ'» < I 4 éﬁ—q*'* — O — O % — 4——§%
M— z ! [} [ —) ! ¢ & I
MGAX b M(»;AX_T r— = ® @éé 4 — T s 7 ‘ié il &
1 - -

cxx [7
X (= R S o, Lpe-

o o o o

r‘1 T Y

L A_LJ
Q
Q
o\
e
T a3l
[}
1S
el
o)
Lo
lw)
(S
Q
o\
g
T
+H
e
i
[}
el
el

‘ ‘ ‘F‘G‘J‘ ‘ ‘ ‘ GG | HH | JJ | KK
mm mm mm mm mm mm mm mm mm
type  DL-HD100 |60,32|101,6415,9259,53 200,02 34,0 | 76,2 | 283 | 738 | 31,4 @ type  DL-HD 100
LL | MM | NN oo ‘ RR }ve.gn#
mm kg

type DL-HD 100 type DL-HD 100
\ \ S E|E[ S KL MFRco N
mm mm mm mm mm mm mm mm mm mm mm mm
type DL-HD 150 5334 68,3 |258,9| 37,3 |101,6| 37,3 |101,6| 44,1 | 18,4 | 25, type  DL-HD150 |79, . 539,75 | 269875
LI.
mm mm mm
type DL-HD 150 | 175 | 50,8 | 50 [15,87| 16 | 45,4 type DL-HD 150 24,613 | 3,962 25,4 25 75 127 (1778 | 175 | 50,8 50 (15,875 16 | 32,21
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THD tower DUO-LOCK HD working example for THD DUO-LOCK HD

Tower DUO-LOCK HD Working example for DUO-LOCK HD
IICCII IIBBII "AA" ’,
X [} )
>
>
EE_EE
IIGGII D :[._DD - -
R _.0 : £ 4»—0—# Ql.“Ck JaWS
e change
()
L—1/2 "A"£0.001 — T
A — 1 45¢ (4X)
BASE 400MM & 500MM BASE 300MM
ight
type Wek'g S, - N _ P
THD 100/300 159,2 rQJ ri_—Jr-y—f
THD 150/400 208,7 o8 - 0 =
THD 150/500 2291 * =
E
300 25,4 158,75/ 101,6 - - 127 254 M12 - M12x1,75

77 58 78 11 0 R Z | AA | BB GG

100/300 mm mm | mm mm
449,6 (451,18 |415,92 | 20,03

B D| E| F| G J K| L|m|P]|]O]|R
mm mm mm mm mm mm mm mm mm mm mm mm mm mm
THD 400 | 31,75 | 50 | 2159|1524 |158,75| 317,5| 160 | 320 | M16 18 |M16x2| 55 110
7758 79 12| 150,400 ms T|mm|mm|w| |Y| |AA|BB|CC|DD|EE|FF |
mm i
A
mm mm mm mm mm mm mm mm mm mm mm mm mm
THD 31,75 | 60 152,4 | 203,2 | 406,4| 200 | 400 | M16 | M12 | 18 |M16x2| 55 110 Optiona| conversion kit available for wider

77 58 7913 | 150/500 S ‘ T

mm
75

AA |§§ | ] | | EEN e - single part clamping (see page 10 .9) '

mm|mm|mm| |mm|mm|mm|mm mm
150 25 |570,23|548,38 | 533,4 | 258,88| 19,05 | 3,96 M8x1,25

19,05 15,875 28,58 79,38 9,53
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DUO-LOCK HD working example for DUO-LOCK HD

optional conversion kit available DUO=-LOCK HD

for wider single part clamping

Conversion kit for DUO-LOCK HD

JAWS POSITION AND OPENING

CLAMPING JAW FIXED JAW

CONVERSION |-B-1 © D

S L
ﬂiﬁﬁnﬂ/ —R {

=N -

58788010 DL-HD 100 205,6 53,2 2979 219,5 145,6 671 2334 81,0 1,8
58798010 DL-HD 150 2715 68,3 3931 289,9 189,9 86,7 308,4 105,2 4,5

Conversion kit for TOWER DUO-LOCK HD

LATERAL VIEW

rl1|

I |

OPENING |4 —I

| MINJJ ]
oq

OPENING T

mMax KK Wl [*

i |

i |

1 I_I—i

|
. 5

58788110 DL-HD 100 13,9 106,3 53,1 191,8
58798110 DL-HD 150 18,4 140 68,3 253
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modular parallels
and soft jaws / QUICK CHANGE

CLAK DUO-LOCK

This new patented system allow the quick change of parallels, Vjaws, soft jaws for any type of workpieces.

Benefits:

¢ Reduce downtime and set-up time

¢ Elimination of clamps and locks thanks to the patented self locking system
e Increase the accuracy of finished parts and reduce scrap

All components are case hardened and precision ground.

The CLAK system can be used for all DUO-LOCK series clamping equipment.

¢

CLACK SYSTEM -

modular parallels

and soft jaws / QUICK CHANGE CLAK DUO-LOCK

Set of 6 pair of parallels

10 .10

A ©
oo
L_©
A B C
58 71 92 06 DL-HD 100 101 10-12-15-20-25-28 4
58 72 92 06 DL-HD 150 152 15-20-25-30-35-40
V jaws
A
om
Q O
E
T T
| M
e S
58 71 94 09 DL-HD 100 110 31,4 28 101,6 15-90 10-30
58 72 94 09 DL-HD 150 161 441 58 152,4 20-110 15-40

Pair of aluminium jaws

A ©
= £
[} - om
| e o
E

mm mm mm mm

58 71 95 09 DL-HD 100 110 31.4 28 101,6
58 72 95 09 DL-HD 150 161 441 33 152,4

Pair of soft steel jaws

A c
o
© © .
E
. . : :
mm mm mm mm

58 71 96 09 DL-HD 100 110 314 28 101,6
58 72 96 09 DL-HD 150 161 441 33 152,4

10.11




accessories and spare parts DUO-LOCK HD

Ganascia liscia

DUO-LOCK HD accessories and spare parts

Adjustable lever

58 71 60 10 DL-HD 100 58 710410 DL-HD 100
58 72 60 10 DL-HD 150 58 72 04 10 DL-HD 150

Speed handle

Grooved jaws

58716110 DL-HD 100
58 72 6110 DL-HD 150
58 714410 DL-HD 100
58724410 DL-HD 150
Torque handie
58716210 DL-HD 100
58 72 62 10 DL-HD 150 Pair of clamps with
screws and T-nuts T
|
[
|
Work-stop DUO-LOCK ‘
DL-HD 100 mm 12 mm 14 mm 16 mm 18 mm 20 mm 22
58 78 50 10 DL-HD 150 58 71 27 92 58 71 27 93 58 71 27 94 58 71 27 95 58 71 27 96 58 71 27 97 DL-HD 100
58 72 27 92 58 72 27 93 58 72 27 94 58 72 27 95 58 72 27 96 58 72 27 97 DL-HD 150
C
Key
Code A B C
inch mm mm
58 78 13 03 14 16
58781305 0,625 18 20 oA
58 7813 06 20 22
/
S
N\
10 .13

10 .12



10 .14



Special jaws and accessories

Plus 3D for TC, NCN and DUO LOCK
pag. 11.2

Middle jaw CLAK SYSTEM
/ pag.11.4

Jaw with rolls
A pag.11.4

Pair of jaws with grippers UGE

A , pag. 11. 4

Pair of jaws "“GRIP”
pag.11.5

11 .1



Special jaws and accessories Special jaws and accessories

Plus 3D for TC Soft steel jaw

22

m m
M

58 47 79 09 TC 150/NCN/ DL 150 32
| o I 1 |
l 120 100 8 é%gﬂ 80 100 120 |4 & 58 71 79 09 DL 100 24’8
L N
Formed steel jaw 17

PLUS-3D jaws are indicated for the machi-
nhing of the workpieces on 3 sides

BE:_ i

58 47 78 09 TC 150/NCN/ DL 150 32
A 37 39 58 71 78 09 DL 100 24,8 3
19 M 3
fffff —— | [l [ Plus 3D
+o = B ex” |8 | T Application example
@ _e r r
: O 60 Ca
s i A
l [T 4,_,-, S . GMD PAVIATALY -1 S
wwwm o o2 0 2 oo nmo e N 1%0 1?%8‘0\611 4.0 20 I? 20 4?‘6[]/3.0‘1?0 1?0
|:| |:| 60 MM -2 mmp— - - - - M - - - — - - —[60 mm -2 mm
L
workpiece
cod Al B PLUS-3D jaws are indicated for the machi-
od. for type . . . ]
Gl || 00 || (0 i ning of the workpieceson 3sides =2 mm
58479109 | NCN 125 136 | 39.5 | 126 25 36 120 024004 08 09 O 0z 0 G2 Ov 09 08 00 G2
(AvLvinvd GO |
58489109 | NCN 160 174 | 498 | 164 | 35.3 | 46.3 | 160 136
Plus 3D for DUO LOCK
(,/4 A 37 39
— 19 5 3
—or—o— | & T
+5- == == -a=3- O X o T
® ® r r
E
| N o o N |
|1 120 100 8 E%gﬂ 80 100 120 H&I&
=H Y
L
Cod. PNIVOM A | B | E (H1 | H2 | L PLUS-3D jaws are indicated for the machi-
WIR || W) || GO || W6 || GO0 || G ning of the workpieces on 3 sides

58 71 91 09 DL 100 110 | 314 [1016] 21 28 | 100
58 72 91 09 DL 150 161 | 441 |152,4| 29,5 | 40,5 | 140

1.2 11.3



Special jaws and accessories

Pair of jaws “GRIP"

Special jaws and accessories

Middle jaw CLAK SYSTEM

A ¢ with included 1 pair of parallels CLAK
—5- at=| |-o
L iy
, il
e s vise.

cod. for type nﬁn ‘ mBm ‘ mcm
58 014109 | TC110/MC 125 106 40 32
58024109| TC/MC150 146 50 32
58034109| TC/MC 200 196 70 48
58 04 41 09 TC 250 246 80 48

Jaw with rolls

A Cod. fortype  JRELLLIEIE
L%;%L ) 58015109|  TC110 38
58025109  TC 150 48
E 58065109|  MC 150 48
S - 58035109|  TC 200 68
E——— 3 1 - 58045109 |  TC 250 78

These jaws allows to blank the workpiece. 0.2 x 45°

This is possible because the workpiece

can be clamped for only 2mm
58019709 | TC110/MC125| 106 | 40 | 19 | 12 | 25 | 60 | 30
58029709 | Tc/MC150 | 146 | 50 | 19 | 12 | 30 | 80 | 30 —
58039709| TC/MC200 | 196 | 70 | 28 | 16 | 40 | 110 | 40 23
58049709 | TC250 246 | 80 | 28 | 16 | 45 | 140 | 40

* machined surface
N—

Pair of jaws with grippers UGE

Pull down jaws

12,7 "T"‘F

for raw workpieces

Cod. for type n’;}n E

58024509 | TC/MC 150 | 146 | 42
58034509 | TC/MC 200 | 196 | 60 31 | 160 | 12
58 04 4509 TC 250 246 | 68 43 | 200 | 12

26 90 10
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Square chucks:
manual, pneumatic, hydraulic static chucks

Y CHUCK
pag.12.2

US-CL US-A
pag.12.4

PBI-D PBI-C
pag.12.6

M2-PB M4-PB
pag.12.7

9 78
3 - Wy pag. 12.10
“B}ig ?’ff

PB-D PB-C
- pag. 12. 12

HB-D HB-C
pag. 12. 14
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Y CHUCK static chuck static chuck Y CHUCK

The static chuck YC joins SC Soft jaw
range with a new feature

to change in an extremely

compact and strong vise.

N° 2 holes @ 12

\ ‘ P 1
\\ “ ‘
‘ WP\
I_I__l 9$ © _
: Z_l L L —»ﬁf— D -1
 aam—— N
i $, S/ | ©
i : G L |

B | C E Y S P [ minJ |maxK|{minL |maxM

mmimmimmimm  mmimmmm mm | mm|mm  mm  mm

519913 37 Y -120 80 | 45| 30 | 60 | 30 |2-M6| 16 | 18 | 10 | 45| 12 | 45| 6 | 55
519913 38 Y - 160 00| 45|41 |70 | 30 |2-M8 18 | 30 | 10 | 53 | 20 | 40 | 10 | 65
519913 39 Y - 200 130 | 62 | 43 |60 | 40 24\1Q 20| 30 | 20 | 65| 15| 50 | 10 | 70
519913 40 Y-300 (160 {115 | 54 |60 | 120 3WMW12 35| 45 | 20 (105 | 15 |{100 | 13 | 120

Working examples

A | B |C D Q | N G| T E| F | W |weigh
mm|mm{mm|mm mm mm | mm mm mm mm | mm|mm mm| kg
519913 33 Y -120 120 | 55| 65 |60 | 43 |@25| -- | 10 |55 | 12| 18 | 49| M5| 45
519913 34 Y - 160 160 | 70 | 90 | 80 | 65 |©@34|2119 12 | 735 18 | 21| 63 M6 |14
519913 35 Y - 200 200 | 90 |110 |100 | 65 (@44 @170, 12 | 99 | 18 | 45| 80 | M8 |19
519913 36 Y - 300 300 | 140 {160 |150 | 65 |©104|9270, 12 |147 | 18 | 80 |120 (M 10| 45
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US_CL US_A Static hydraulic gripping units @ 80 - 315 Static hydraulic gripping units @ 80 - 315 US_CL US_A

With 2 jaw long With 3 jaw long or = static cylinder + chuck units = static cylinder + chuck units With 2 jaw long With 3 jaw long or
stroke chuck normal stroke chuck = closed center chucks type CL/AN/AL = closed center chucks type CL/AN/AL stroke chuck normal stroke chuck
Application/customer’s benefit 05 H B
Gripping units designed to suit special purpose machines and transfer lines ViV W V Vi
Also used as loading chucks to handle workpieces CL-C/CL-D Y CL-C/CL-D %\
r = ~
Technical features o TH | it _ o S IE
Fully independent static hydraulic gripping unit with the possibility to equip the actuating cylinder with =i ) S B Z
different kinds of chucks, 2 or 3 jaws, long or short stroke, serrated or tongue & groove master jaws ‘ ‘ L jgij‘;‘i 7 < %‘
Aluminium cylinder housing connected to the closed center power chuck with a steel flange I w b4 [ Tr s )
The cylinder needs a constant oil feed during clamping operation & S y 1 1
Remark: when ordering please specify the position of the oil connectors (on the side or on the back) == ‘L':t:_‘?-_—‘r:’;_ -
For chuck details please see technical details of the selected chuck BRI Y B R - &
Standard equipment Ordering example X ol
Standard chuck with cylinder and US 125-CLC with rear oil connection Je e y AN/AL
connecting parts or J_E
US 250-AND with side oil connection
and chuck 90° revolved AR
% H e - - @ 80 CL-C

m US-CL-C = cylinder equipped with a 2 jaw chuck type CL-C
CL-C @80 - 160 (long stroke/tongue & groove). Chuck @ 80 to 160 mm

CL-D @200 -315

90° revolved

& 57

m US-CL-D = cylinder equipped with a 2 jaw chuck type CL-D
(long stroke/inch serration). Chuck @ 200 to 315 mm

Subject to technical changes

v
¢
La
~

m US-AN-D = cylinder equipped with a 3 jaw chuck type AN-D . . . .
(normal stroke/inch serration). Chuck @ 125 to 315 mm US actuating cyllnder dimensions

, . . , SMW-AUTOBLOK cylinder US 80 US 125 US 160
m US-AN-M = cylinder equipped with a 3 jaw chuck type AN-M US 165

]

i (normal stroke/metric serration). Chuck @ 125 to 315 mm Id. No. 77755008 77755010 77755013 77755016 77755120 77755025 77755031
== . . . . B h7 mm 70 84 106 128 158 185 185
[ : m US-AL-D = cylinder equipped with a 3 jaw chuck type AL-D C mm 66 84 104 130 160 200 250
: i (long stroke/inch serration). Chuck @ 125 to 315 mm D mm 7 9 11 11 13.5 17 17
L ;‘j % d( q m US-AL-M = cylinder equipped with a 3 jaw chuck type AL-M EII QQ 1255 15020 16300 17600 28000 29500 39105
=t @A (tong stroke/metic serration). Chuck @ 125 to 315 mm 0 ol connections inch  1/8 BSP 1/8 BSP 1/4 BSP 1/4 BSP 3/8 BSP 3/8 BSP 3/8 BSP
b = m US-AN-C = cylinder equipped with a 3 jaw chuck type AN-C L mm 1? }i 38 3(5) gg gg gg
AN-D/AN-M @ 125 - 315 2 (normal stroke/tongue & groove). Chuck @ 165 to 315 mm Vv e 15 18 12 28 35 41 41
AL-D/AL-M @125 - 315 : e _ ‘ - Vi mm 15 18 12 15 18 15 15
AN-C @ 165 — 315 m Special units = on request the US cylinder can be equipped X 27 3 43 59 63 75 75
with other chucks, for example with a quick jaw change chuck mm
) . . ) Y mm 10 10 10 20 20 20 20
type AN-RM with stationary cylinder available B de 30° 30° 150 150 0° 0° 0°
Piston area cmgz 16 25 42 68 112 166 166
CL chuck in standard position CL chuck 90° revolved Units with CL-C and CL-D chucks
side i sig o sid
connections j_l connectionsﬁ connections _l SMW-AUTOBLOK Type - us 8CL 9 uUs 1CL C Us 1CL C Us 1CL C us ZCL D Us ZCL D uUs 3CL D
S 1 [T i i H mm 45 54 76 92 103 109 14
- . Rear oil . r’”} : . Chuck open Rt mm 40 50 68 87 108 132 166
connections Rear oil : S Max pressure bar 38 36 36 37 32 30 36
‘ iy eSSt
connections Lyf_w__b_if_ Max gripping force kN 9 14 24 40 55 78 95
i
[, Units with AN-D/AN-M/AN-C chucks
SMW-AUTOBLOK Type US 125-AN-D | US 165-AN-D | US 210-AN-D | US 250-AN-D | US 315-AN-D
US 125-AN-M | US 165-AN-M | US 210-AN-M | US 250-AN-M | US 315-AN-M
US 165-AN-C | US 210-AN-C | US 250-AN-C | US 315-AN-C
AN/AL chuck in standard position AN/AL chuck 90° revolved ﬁ QQ
Side oil Side oil Side oil Chuck open R1 (;nm
connections l connections I connections a €g.
B B . j—v-h— B Max. pressure bar
> ! . > = il B Max. gripping force kN 56 70 105 140 180
Rear oil Rear oil r ; é;\:Li; . ith huck
connections ConTEciens L | ] —f“f*‘\\—?ii‘ Units with AL-D/AL-M chucks
. 1] ,L‘ 3 SMW-AUTOBLOK Type US 125-AL-D US 165-AL-D US 210-AL-D US 250-AL-D US 315-AL-D
i [R— US 125-AL-M | US 165-AL-M | US 210-AL-M | US 250-AL-M | US 315-AL-M
A  mm 127 165 210 254 315
L H mm 71 85 95 105
Chuck open R1  mm 67 86 109 133 164
mThe chuck can be mounted on the cylinder 90° revolved if the m The oil connections can be on the side or on the back of the a  deg. 0° 15° 15° 15° 15°
standard position creates interferences with the working cycle. cylinder in order to ease the installation of the gripping unit. Max. pressure bar 60 44 45 39 45
Please specify in the order, if a revolved position is needed. Please specify in the order, which version is preferred. Max. gripping force kN 45 54 90 120 135
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PBI-D

INCH serration
2 or 3 jaws

PBI-C

Tongue & groove
3 jaws

Rotating pneumatic chuck fixtures for indexing tables

2@ 165 - 315 mm
= 2 and 3 jaws

Rotating pneumatic chuck fixtures for indexing tables PBI_D
s @165 -315 mm

INCH serration

PBI-C

Tongue & groove

Technical data

SMW-AUTOBLOK Type
Code

SMW-AUTOBLOK Type
Code

SMW-AUTOBLOK Type
Code

Radial jaw stroke

Radial jaw stroke PBIL-D2 (2 jaws)*

Piston area
Max. operating pressure
Gripping force at 6 bar

Gripping force at 6 bar PBIL-D2 (2 jaws)*

Torque Md
Mass (without top jaws)

PBI-C 3 (3 jaws) 165 | PBI-C 3 (3 jaws) 210 | PBI-C 3 (3 jaws) 250 | PBI-C 3 (3 jaws) 315
77266816 77266821 77266825 77266831
mm

Application/customer’s benefit

Self centering rotating chuck fixtures with a pneumatic manifold used on indexing tables,
not designed for constant rotation on turning machines

PBI-D: inch serrated master jaws (1/16" x 90°)

PBI-C: tongue & groove master jaws

PBI-M: metric serrated master jaws (1.5 mm x 60°) on request

Technical features

Independent units consisting of a 2/3 jaw chuck with a built in pneumatic cylinder
Reduced dimensions on the machine, high gripping force and very high precision
Case hardened body to assure highest precision and long chuck life

Important! Due to the friction between fixed manifold and rotating central body,
the indexing table must provide a higher rotation torque than the one shown

in the schedule below

Standard equipment Ordering example

Clamping unit 3 jaw chuck fixture PBI-C 250
1 set of soft blank top jaws (PBI-C excluded) or

1 set T-nuts with bolts (PBI-C excluded) 2 jaw chuck fixture PBI-D 165
Grease gun

PBI-D 3 (3 jaws) 165 | PBI-D 3 (3 jaws) 210 | PBI-D 3 (3 jaws) 250 | PBI-D 3 (3 jaws) 315
77260716 77260721 77260725 77260731

PBLI-D 2 (2 jaws) 165|PBLI-D 2 ( 2jaws) 210|PBLI-D 2 (2 jaws) 250 | PBLI-D 2 (2 jaws) 315
7 6 77261321 77261325 77261331

3.6 44 5 6.3

mm 6.8 8.4 9.7 12
cm?2 143 236 358 548
bar 7 7 7 7
kN 24 42 64 98
kN 16 26 39 60
Nm 40 60 85 120
kg 23 38 56 82

* The 2 jaw fixture is available with serrated master jaws (inch or metric) and long stroke only.

= 2and3 jaws 2 or 3 jaws 3 jaws
T
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Subject to technical changes

Common dimensions

PBI-C 165 PBI-C 210 PBI-C 250 PBI-C 315
mm 215
30 35 50 50

A 170 260 315
B mm
Fixing holes circle C mm 225 280 320 390
Fixing holes diameter D mm 9 1 1 13
G mm 240 300 340 415
H mm 114 132 140 145
Q mm 210 260 300 365
T mm 10 12 14 14
Radial jaw stroke (3 jaws) U mm 3.6 4.4 5 6.3
Radial jaw stroke PBIL-D2 (2 jaws) U mm 6.8 8.4 9.7 12
Y mm 5 5 5 5
Pneumatic connections z inch R1/4" R1/4" R1/4" R1/4"
j mm 30 36 45 45
k1 mm 10 11 12 12
p mm 65 80 102 120
q mm 36 45 60 60
r mm M8 M8 M10 M10
sH12 mm 16 16 16 16
t mm 5 5 5 5
PBI-D and PBIL-D2 fixture dimensions
e1 mm 48 60 77 99
f1 mm 4 3 4 4
g1 mm 2.5 2.5 3.5 3.5
I mm 16.5 23 30 30
T-nut position min./max. I3 mm 24/40 33/50 43/62 43/84
m1 mm M10 M12 M16 M16
n1h8 mm 14 17 21 21
Chuck open (3 jaws) R1 mm 89 110 134 162
Chuck open PBIL-D2 (2 jaws) R1 mm 92 114 138.5 168
PBI-C fixture dimensions (available only in 3 jaw chuck version)
e2 mm 54 71 77 99
f2 mm 4 4 4 4
g2 mm 3 3 3 3
12 mm 38 44.4 54 63.5
m2 mm M10 M12 M16 M16
n2h8 mm 7.94 7.94 12.70 12.70
02H7 mm 12.68 12.68 19.03 19.03
Chuck open R1 mm 89 110 134 162
Chuck open Rmax mm 62 77 94 109

12 .6
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Pneumatic multiple fixtures for machining centers Pneumatic multiple fixtures for machining centers

M2-PB M4-PB

Multiple fixture
with 2 chucks

M2-PB M4-PB

Multiple fixture
with 2 chucks

x @130 -315 mm x @130 - 315 mm

Multiple fixture . . .
= 2 or 3 jaws (PB-D/PB-M) a3 jaws (PB-C) = 2 or 3 jaws (PB-D/PB-M)

with 4 chucks

Multiple fixture

= 3 jaws (PB-C) with 4 chucks

Application/customer’s benefit 2A
Multiple self centering chuck fixtures used on milling machines or machining
centers to clamp and machine multiple pieces in one set-up [
M2-PB: Multiple fixture with 2 chucks type PB-D, PB-C or PB-M
M4-PB: Multiple fixture with 4 chucks type PB-D, PB-C or PB-M —

-
F-n

Technical features (more features on chucks see pag. 9.2.20)

The basic model needs separate circuits to operate the chucks singularly

1st option: SAB safety unit with non-return valve for every chuck ¢N D E

2nd option: single non-return valve to operate all chucks simultaneously, with coupling

unit to repressurize the fixtures after the storage of the pallets = & - —

K, 5
3rd option: every chuck can be equipped with a spring loaded clamping unit (internal or v 2 & M 7
external clamping), to hold the workpieces during the pallet transfer L L L, |

. | SHiF= gt 2} Y

Standard equipment Ordering example o el | S
Multiple chuck fixture Multiple chuck fixture d £
1 set of soft blank top jaws M2-PBC 250 (3 jaws) = ! = o
per chuck (PB-C excluded) or o Ps_| [P P2 Ps| P
Grease gun Multiple chuck fixture Ps

M4-PBD 165 (2 jaws)

Technical features

SMW-AUTOBLOK Type M2-PBD 3 (3jaws) 130 | M2-PBD3 (3jaws) 165 | M2-PBD3(3jaws)210 | M2-PBD3(3jaws)250 | M2-PBD 3 (3;aws) 315 A INOLIRS < 13 | m2-PB130 | M2PBi65 | M2PB210 [ M2-PB250 | M2PB315
Code 772712513 77272516 77212521 77272525 77272531 Chuck diameter A mm 135 170 215 260 315
. MEPBLD 2 (2 jaw) 10 ME78LD 2 (2jaw) 210 | N2PBLD 2 2 jaws) 50 | N2PBD2 2 jaws) 315 | o o o o o
Code 77212113 77272116 77272721 77212125 77212731 B 1075 11 s 175 505
Code 77277916 77277921 77277925 77277931 T | 89 100 17 127 141
Chucks radial jaw stroke mm 3.2 3.6 4.4 5 6.3 Fixing holes diameter M M 17 17 17 17 17
Chucks radial jaw stroke PBL-D2 (2 jaws)* mm 6 6.8 8.4 9.7 12 Reference pin holes 21 e $$ 2_0 ég gg ég ég
Actuating cylinder piston area cm? 82 143 236 358 548 P2 e 150 150 200 250 300
Max. opel:atlpg pressure bar 7 7 7 7 7 P3 i 50 50 50 i} ;
Chucks gripping force at 6 bar . kN 14 24 42 64 98 Ps e 25 175 175 30 40
Chucks gripping force at 6 bar PBL-D2 (2 jaws)* kN 9 16 26 39 60 Ps mm 350 460 550 600 700
M2-PB. mass (without top jaws) kg 29.5 49 83 121 172 R1 mm 24 37 37 37 37
*The 2 jaw fixture is available with serrated master jaws (inch or metric) and long stroke only. R nm 150 175 225 275 325
R&  mm 24 62 62 62 62
Re  mm - 25 25 25 25
Rs  mm 24 12 12 12 12
R mm 174 137 187 237 287
s mm 14 18 18 18 18
T mm 39 44 49 54 54
vV mm 6 6 6 6 6
Pneumatic connections z inch R1/4" R1/4" R1/4" R1/4" R1/4"
M4-PB dimensions
Option for the M2-PB and M4-PB fixtures
Safety unit that maintains a constant pressure Chile SRS S 135 170 215 260 315
2 . ¢ e mm 398 449 549 649 749
inside the cylinder which maintains a steady cC mm 400 460 585 660 780
clamping force even in case of a drop or lack D fmm 1075 15 155 15 205
of line pressure 75 E mm 185 223 275 310 370
i holes F mm 200 225 275 325 375
o 50 e e H  mm 89 100 117 127 141
SAB Safety unit with double non-return valve Fixing holes diameter M mm 17 17 17 17 17
- ! Reference pin holes N H8 mm 20 20 20 20 20
Code 27581620. B B : 50 50 50 50
T T e P2 mm 150 150 200 250 300
+—— - © 2 P3 mm 50 50 50 - -
e — |- — e Ps  mm 25 175 175 30 40
hih o hi Ps mm 350 460 550 600 700
_—_— R mm 24 37 37 37 37
G1/4" \_ Connections R2 mm 150 175 225 275 325
R&  mm 24 62 62 62 62
50 Re  mm - 25 25 25 25
Rs  mm 24 12 12 12 12
R mm 174 137 187 237 287
3 mm 14 18 18 18 18
T mm 39 44 49 54 54
Vv mm 6 6 6 6 6
Pneumatic connections Z inch R1/4" R1/4" R1/4" R1/4" R1/4"
12 .8 12.

Subject to technical changes

M2-PB dimensions




Pneumatic chuck fixtures with built-in cylinder TOP JAWS and T-NUTS

STP

INCH serration

STP

INCH serration

= @125 -280 mm

3 jaws = with THROUGH-HOLE 3 jaws
Application/customer’s benefit MHB-D Chuck type STP 200 STP 280
Self ;ﬁnterir%g chuck fixturﬁ useid on milling machines, machining centers or Hard reversible top jaws Jaw type MHB-D 125 MHB-D 160 MHB-D 200 MHB-D 251
special machines. Low profile ~ large open center Jaw Id. No. (set) 12081306 12081636 12082036 12083036
Easy installation on the machine
B 30 34 40 5

Technical features H 34 39 45 56
Independent units consisting of a 3 jaw chuck with a built in pneumatic cylinder L 58 65 82 105
Relevant gripping force and very high precision T 8.5 10 10.5 13.5
Operating pressure from 2 to 10 bar N 12 14 17 21
Caution! Operating air must be filtered and oiled, to prevent any damage to the seals Serration 116" x 90° 1/16" x 90° 1/16" x 90° 1/16" x 90°

. . 13 18 19 26
Standard equipment Ordering example Z . e > 2
3 jaw chuck 3 jaw chuck fixture STP 280
1 set T-nuts with bolts or € 16 16 23 30
1 set of soft blank top jaws 3 jaw chuck fixture STP 160 kg/set 0.6 0.9 1.7 2.85

Subject to technical changes

SMW-AUTOBLOK Type
Id. No.

Pneumatic connections

2 elbow fittings G1/4"
(G1/8” on STP 125)

R TQ P Q2N TOZSZRA-TIIIONTMON®E>

Serration
Bolt DIN 912 12.9
min.

T-nuts distance min./max.
Serration length

min./max.
Radial jaw stroke
Operating pressure min./max.

Piston area
Air consumption at 6 bar
Mass (without top jaws)

N =

a5
(o))

—h
~

013904 013905
m 171
26 38

mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
inch
mm
mm
inch
mm
mm
mm
mm
mm

mm
bar
cm?

kg

136

156
34
8
220
160
102.5

1/16" x 90°
M8 x 30
4
17/25
40
25.9/28.9
15

3
2/10
129
1
19

a
1%

T

201
46

7.5
275
206
130

116" x 90°
M10 x 35
6
17/31
50
24.9/37
15

4.1
2/10
206
2.4

21

H,

STP 200 STP 280
013906 052810
78 92

240 284
250 316
86 102
7 6
320 400
250 316
134 155.5
18.5 235
86 97.5
1355 157
24 30
15 18
75 86
G 1/4" G 1/4"
36 44
17 21
1/16" x 90° 1/16" x 90°
M12 x 35 M16 x 40
8 12
22/41.5 25/51
59 75
57.7/61.9 70/65
15 15
4.2 5
2/10 2/10
290 532
5.5 6.6
40 56

12 .10

AWB-D
Soft top jaws

NST T-nuts

Chuck type STP 125 STP 160 STP 200 STP 280

Jaw type AWB-D 125
Jaw Id. No. (set) 12071300
B 30
H 30
L 60
N 12
Serration 1/16" x 90°
a 29
b 16
kg/set 0.9

035954
40
40
80
14

43
22
2.0

AWB-D 165

116" x 90°

AWB-D 200

081616
40
40
90
17
1/16" x 90°
53
22
2.7

AWB-D 250

081618
50
50
120
21
116" x 90°
70
28
5.1

Chuck type STP 200 ST 280

T-nut type NST 12
T-nut Id. No. 089810
N 12

H 21.5
h 7.5

G M8
Bolt

DIN 912 12.9 L
Tighten torque 30

NST 14
013863
14
26.5
9.5
M10

M10 x 35

50

NST 17-4
013864
17
26.5
9.5
M12

M12 x 35

70

NST 21-5
033429
21
30
11
M16

M16 x 40

150

12.
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Pneumatic chuck fixtures with built-in cylinder

PB-D PB-C

INCH serration Tongue & groove
2 or 3 jaws 3 jaws

x @130 - 315 mm
= 2 and 3 jaws

Pneumatic chuck fixtures with built-in cylinder PB_D PB_C

= 0130 - 315 mm INCH serration Tongue & groove
x2and3 jJaws 2 or 3 jaws 3 jaws

Application/customer’s benefit
Self centering chuck fixtures used on milling machines, machining centers or
special machines

PB-D: inch serrated master jaws (1/16" x 90°)
PB-C: tongue & groove master jaws (American standard)
PB-M: metric serrated master jaws (1.5 mm x 60°) on request

Technical features

Independent units consisting of a 2/3 jaw chuck with a built in pneumatic cylinder
Reduced overall dimensions on the machine

High gripping force and very high precision

Case hardened body to assure highest precision and long chuck life

Caution! Operating air must be filtered and oiled, to prevent any damage to the seals

Standard equipment Ordering example

Clamping unit 3 jaw chuck fixture PB-C 250
1 set of soft blank top jaws (PB-C excluded) or
Grease gun 2 jaw chuck fixture PBL-D2 165

Technical data

SMW-AUTOBLOK Type
Code

SMW-AUTOBLOK Type PB-C3(3jaws) 130 | PB-C3(3jaws) 165 | PB-C3(3jaws)210 | PB-C3(3jaws)250 | PB-C3 (3 jaws)315
Code N.D. 77276816 77276821 77276825 77276831
Radial jaw stroke 3. 3.6 4.4 5 6.3
Radial jaw stroke PBL-D2 (2 jaws)* mm 6 6.8 8.4 9.7 12
Piston area cm2 82 143 236 358 548
Max. operating pressure bar 7 7 7 7 7
Gripping force at 6 bar kN 14 24 42 64 98
Gripping force at 6 bar PBL-D2 (2 jaws)* kN 9 16 26 39 60
Mass (without top jaws) kg 9 17 28 42 63
*The 2 jaw fixture is available with serrated master jaws (inch or metric) and long stroke only.
Option for the PB-D and PB-C chuck
Safety unit that maintains a constant pressure
inside the cylinder which maintains a steady
clamping force even in case of a drop or lack
; 75
of line pressure Fixing holes
50 -
SAB Safety unit with double non-return valve ,
© | _©-
| &
4 - © =)
‘ 0
Rk
1] 1l ‘ 1] 1

L | il
G1/4" \_ Connections

PB-D 3 (3 jaws) 13 PB-D 3 (3 jaws) 165 | PB-D 3 (3 jaws) 210 | PB-D 3 (3 jaws) 250 | PB-D 3 (3 jaws) 315
77270713 77270716 77270721 77270725 77270731
SMW-AUTOBLOK Type PBLD 2 (2 jaws) 130 | PBLD 2 (2 jaws) 165 | PBLD 2 (2 jaws)210 | PBLD 2 (2 jaws) 250 | PBLD 2 (2 jaws) 315
Code 77271313 77271316 77271321 77271325 77271331
mm
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Subject to technical changes

Common dimensions

PB-C 130 PB-C 165 PB-C 210 PB-C 250 PB-C 315
215
30 30 35 50 50

A mm 135 170 260 315
B mm
Fixing holes circle C mm 155 190 235 280 340
Fixing holes diameter D mm 9 1 1 13 13
G mm 175 210 255 300 360
H mm 89 100 117 127 141
Q mm 93 110 133 155 183
T mm 25 27 30 32 32
Radial jaw stroke (3 jaws) U mm 3.2 3.6 4.4 5 6.3
Radial jaw stroke PBL-D2 (2 jaws) U mm 6 6.8 8.4 9.7 12
Y mm 5 5 5 5 5
Pneumatic connections z inch R1/4" R1/4" R1/4" R1/4" R1/4"
j mm 26 30 36 45 45
k1 mm 10 10 11 12 12
p mm 52 65 80 102 120
q mm 30 36 45 60 60
r mm M6 M8 M8 M10 M10
sH12 mm 12 16 16 16 16
t mm 5 5 5 5 5

PB-D and PBL-D2 fixtures dimensions

e1 mm 37 48 60 77 99
f1 mm 3 4 3 4 4
g1 mm 2.5 2.5 2.5 3.5 3.5
I mm 16 16.5 23 30 30
T-nut position min./max. I3 mm 23/30 24/40 33/50 43/62 43/84
m1 mm M8 M10 M12 M16 M16
n1h8 mm 12 14 17 21 21
Chuck open (3 jaw) R1 mm 71 89 110 134 162
Chuck open PBL-D2 (2 jaws) R1 mm 74 92 114 138.5 168

PB-C fixtures dimensions (available only in 3 jaw chuck version)

12 .12

e2 mm - 54 71 77 99
f2 mm - 4 4 4 4
g2 mm - 3 3 3 3
12 mm - 38 44.4 54 63.5
m2 mm - M10 M12 M16 M16
n2h8 mm - 7.94 7.94 12.70 12.70
02H7 mm - 12.68 12.68 19.03 19.03
Chuck open R1 mm - 89 110 134 162
Chuck open Rmax mm - 62 77 94 109
12 .13




Hydraulic chuck fixtures with built-in cylinder

HB-D HB-C

INCH serration
2 or 3 jaws

= @ 130-315 mm

Tongue & groove -
= 2 and 3 jaws

3 jaws

Hydraulic chuck fixtures with built-in cylinder

HB-D

INCH serration

HB-C

Tongue & groove

» @130 -315 mm

Application/customer’s benefit
Self centering chuck fixtures used on milling machines, machining centers or
special machines

HB-D: inch serrated master jaws (1/16" x 90°)
HB-C: tongue & groove master jaws (American standard)
HB-M: metric serrated master jaws (1.5 mm x 60°) on request

Technical features

Independent units consisting of a 2/3 jaw chuck with an built in hydraulic cylinder
Reduced overall dimensions on the machine

High gripping force and very high precision

Case hardened body to assure highest precision and long chuck life

Standard equipment Ordering example

Technical data

SMW-AUTOBLOK Type HB-D 3 (3 jaws) 130 | HB-D 3 (3 jaws) 165 | HB-D 3 (3 jaws) 210 | HB-D 3 (3 jaws) 250 | HB-D 3 (3 jaws) 315
Code 77271113 77271116 77271121 77271125 77271131

SMW-AUTOBLOK Type BL-D 2 (2 jaws) 130
Code 77271713
SMW-AUTOBLOK Type

Code

Clamping unit 3 jaw chuck fixture HB-C 250
1 set T-nuts with bolts (HB-C excluded) or
Grease gun 2 jaw chuck fixture HBL-D2 165

HBL-D 2 (2 jaws) 165 | HBL-D 2 (2 jaws) 210 | HBL-D 2 (2 jaws) 250 | HBL-D 2 (2 jaws) 315
77271716 77271721 77271725 77271731
HB-C 3 (3 jaws) 315
77277531
55

HB-C 3 (3 jaw:
N.D.
2.8
5.2

HB-C 3 (3 jaws) 165 | HB-C3 (3 jaws) 210 | HB-C3 (3 jaws) 250
77277516 77277521 77277525
32 4 46
6 75 8.8

Radial jaw stroke mm .
Radial jaw stroke HBL-D2 (2 jaws)* mm . . . 10.5
Piston area cm?2 59 79 114 167 203
Max. operating pressure bar 30 30 30 30 30
Gripping force at 25 bar kN 42 55 85 125 150
Gripping force at 25 bar HBL-D2 (2 jaws)* kN 26 35 52 75 90
Mass (without top jaws) kg 10 18 30 44 69

*The 2 jaw fixture is available with serrated master jaws (inch or metric) and long stroke only.

x2and3 jaws 2 or 3 jaws 3 jaws
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Subject to technical changes

Common dimensions

SMW-AUTOBLOK Type
mm

Fixing holes circle
Fixing holes diameter

Radial jaw stroke (3 jaws)

Radial jaw stroke HBL-D2 (2 jaws)

Hydraulic connections

<ccHOoOIToOoN®@>

a

~un =0T XN
E=
No

mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
inch
mm
mm
mm
mm
mm
mm
mm

HB-C 130 HB-C 165 HB-C 210
170 215
30 30 35

HB-D 250 HB-D 315
HB-C 250 HB-C 315
50 50

135 260 315
155 190 235 280 340
9 " " 13 13
175 210 255 300 360
89 100 17 127 141
93 110 133 155 183
25 27 30 32 32
2.8 3.2 4 4.6 5.5
5.2 6 7.5 8.8 10.5
5 5 5 5 5
R1/4" R1/4" R1/4" R1/4" R1/4"
26 30 36 45 45
10 10 " 12 12
52 65 80 102 120
30 36 45 60 60
M6 M8 M8 M10 M10
12 16 16 16 16
5 5 5 5 5

HB-D and HBL-D2 fixtures dimensions

e1 mm
f1 mm
g1 mm
I mm
T-nut position min./max. I3 mm
m1 mm
n1h8 mm
Chuck open (3 jaws) R1 mm
Chuck open HBL-D2 (2 jaws) R1 mm

HB-D 130 HB-D 165 HB-D 210 HB-D 250 [ HB-D315 |
37 48 60 77 99

3 4 3 4 4
2.5 2.5 2.5 3.5 3.5
16 16.5 23 30 30
23/30 24/40 33/50 43/62 43/84
M8 M10 M12 M16 M16
12 14 17 21 21
71 89 110 134 162
74 92 114 138.5 168

HB-C fixtures dimensions (available only in 3 jaw chuck version)

12 .14

e2 mm - 54 71 77 99
f2 mm - 4 4 4 4
g2 mm - 3 3 3 3
I2 mm - 38 44,4 54 63.5
m2 mm - M10 M12 M16 M16
n2h8 mm - 7.94 7.94 12.70 12.70
02H7 mm - 12.68 12.68 19.03 19.03
Chuck open R1 mm - 89 110 134 162
Chuck open Rmax mm - 62 77 94 109
12 .15
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Pneumatic and pneumo-hydraulic equipment

SPEEDY Pneumatic quick clamping equipment
VISE

pag.13.2

SCvV Pneumatic/hydraulic
pag. 13.5 self centering vises

TC HYDRO SET Set of modular clamping equipment
pag. 13. 12 with hydraulic clamping unit

13 .1



SPEEDY VlSE pneumatic quick clamping pneumatic quick clamping SPEEDY VlSE

equipment equipment

most suitable for mass production on machine centre most suitable for mass production on machine centre

FEATURES

1. Robust contruction of one piece casting of fixed jaw and vise bed. _ ’ _ ' ALWAYS USE FILTERED COMPRESSED AIR. FOR FILTER-LUBRICATOR SEE PAG. 0.38
2. Rigid and high tensile casting of ductile iron FCD60JIS (equal to GGG60) with 60 kg/mm? or 80.000 psi
tensile strength. @
3. Most suitable for mass production and to be used on machine centres, milling machines, drilling machines
and special purpose machines.
. Most compact pneumatic mechanism design. No oil, just joint the air supply will do.
. Most compact in total length of vise with max clamping capacity.
. Safety locking mechanism for unexpected termination of air supply. After pneumatic clamping, the
workpiece will be clamped firmly even without the air supply.
. Easy and simple ON-OFF switch control for pneumatic operation. The optional electric control for automatic
and FMS system is available.
8. Safety protection max. pneumatic clamping stroke is 4 mm.
(Adjust the stroke at 2 mm for a better power capacity)

oubs

N

[
9. Rapid ON-OFF only 1,5 sec. _ _ L v
10. Multiply pneumatic Quick Vise set up available with only one source of air supply (optional. Regulator-Filter-Lubricator
11. Free adjusting of max. pneumatic clamping pressure (see graphs) using the air regulator placed nearby the ___ CassopL Pressure regulator ceneat
pressure control gauge | | N204ROO  VNR-843-06 :_ |
12. Vise bed flame hardened to HRC 45°. | ® L1, T ‘Q‘)“. L |//T;§ :
13. Down trust “semi-spherical segment" mechanism eliminates jaw lifting and workpiece. PN LY N [P el
A | b
I : - . Manually operated valves
compressor Unidirectional valves
Regulator-Filter-Lubricator
_ c238DL Pressure regulator 558.015
| : N204ROO VNR-843-06 i | :
| L1 r—-—=--" “l |
| 2" ¥ W7 |
P ST A oy e
é I | oo - Electropneumatically operated valves
compressor Unidirectional valves
________ ;O |-,
Qo TR = & SV130  SV160 .
O | 4 M 9 air pressure
/ bar
S8 y.y4 77589121 | SV 130 16 15-7 0-3 40 a2
AIR INPUT NOSE Q| 7 /
f Everyday imput oil (R-68) ol 6 7/ 77589221 SV 160 21 15-7 0-4 52 55
GH J H 2l 5 '/
(%]
e | g ¢ Tolerances
~| @ oo e/
LL | = = ___j jﬁ: < ] .
T O} & X 0,02
NL BA C 1000 2000 3000 4000 5000 !
Clamping force (kgf)
oN
Q
o O
77589121 SV 130 | 507405102 | 131|152 |155|100| 15 |115|0-140| 55 | 95 | 14 | 18 | 65 | 100 >
7758 RN 21 SV 160 534 | 432 | 102 | 161 | 160 | 163 | 115 | 15 | 130 [0-150| 58 [ 105 | 14 | 18 | 65 | 105
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pneumatic quick clamping
equipment

self centering vises pneumatic-hydraulic

SPEEDY VISE

accessories

s

Pair of smooth jaws
(HRC 55°-58°)

SCV

Self centering vise pneumatic-hydraulic, SCV P/H

EIEAENEE:

mm mm mm mm

mm

130 | 25 | 55 | 15 | M10x20L

58914119 SV 130
58924119 SV 160

160 | 25 | 58 | 15 | M10x20L

TECHNICAL DATA
- Operating pressure range:
- Repeatability accuracy:

6 bar with air / max 60 bar with oil
SCV 100 =0,00 mm /100
SCV 160-250 = 0,02 mm /100
- Operating temperature range:from 5 °C to 60 °C
- Operating principle: wedge and piston design with mechanically
restricted guidance
from 8,4 to 20 mm
- Mounting: by means of bores for H7 pins
- Housing material: hardened steel
- Material for functional parts: hardened steel
- Actuation: filtered hydraulic oil (10 mm) , viscosity 46 mm?2/s a 40 °C
E bia ISO VG max 60 °C; compressed air (10 mm), dry or lubricated

Pair of grooved jaws
(HRC 55°-58°)

58914219 SV 130
58924219 SV 160

‘ A ‘ B ‘ (o ‘ D ‘ 3 F

mm mm mm mm mm mm
90 {130 25 | 55 | 15 | M10x20L
90 | 160 | 25 | 58 | 15 | M10x20L

- Stroke range:

- Connections: sides-bases

- Maintenance:
relubrified via lubrification-nipples
every 5.000 cycles for tool clamping,

every 100.000 in handling

Pair of V jaws

I S
A

- Options:
o o - -
(HRC 55°-58°) 58914419 | SV130 | 90 |130| 25 | 55 | 48 | 120 | M10X16L | 100-230 proxy switch adjustment
58924419 | SV160 | 90 | 160 | 25 | 58 | 48 | 120 | M10X16L | 100-230 serrated fingers

Yo

Z Y% 15 \ % 5
A=§on A=Jon

Pair of positionong f— A B m L
mm mm mm mm

kevs 589013 92 18 12 10 25
589013 93 SV 130 18 14 10 25

58901394 18 16 10 25

58 9013 96 18 20 10 25

589013 97 SV 160 18 22 10 25

58 9013 95 18 18 10 22

13 .4

Working example
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ch self centering vises pneumatic-hydraulic self centering vises pneumatic-hydraulic scv

SCV P/H (Pneumatic/Hydraulic)
—nnlnﬂnnlmnnnnlnlnnlmn

S= 001 SCVI00P/H 102 52 68 25 25 7x4 41 5 6 M5 9 66 405 60 34 M5 30
opening % v desine SCV160P/H 162 82 88 3 3 106569 24 94 8 53 148 108 51 102 44 1/8 51 42 16 15
L — SCV200P/H 200 100 91 3 35107 88 24 92 8 545186 130 52 124 45 1/8 62 55 16 14
LA 49'\ SCV250P/H 250 128 100 3 4 12x7 112 30 116 10 61 232 156 58 154 51 1/8 77 66 18 16

e LK L o s acla el f I LI In n LR e

—|—‘—‘—‘ ; SCV100P/H 8 M6 8 36 82 65 135 22 9 455 56
~ ' SCV160P/H 10 M8 11 10 62 128 85 17 34 M8 9 8 11 41 30 58 90 8 31
= ! SCV200P/H 11 M8 11 10 74 160 85 19 40 M8 8 13 42 38 60 110 9 35
]
1

R % 0.01
1
1

o

ﬁB/ SCV250P/H 12 M10 14 16 92 202 11 19 48 M8 9 10 13 47 45 665140 10 3.9

SCV-P (Pneumatic)

[=[0.1]8] fooaln]
.._I : gripping force approx time i max. suggested mass
. stroke for jaw . L ;
N H7 M NH7 |15 L — Code Type at(G l))ar (sec) o workp(llt(agf mass vise
- i : ing | closing ] d.2 | (kg)
499 cod.1 Wcod.2 [orening | C o
i : 5 4_¢d 30501005  SCV100P 02 02 3.0
. 4
° . 30501006 scv160P 8 9000 04 04 8.9
ol w ! ol 30501007 scv200P 9 13000 085 085 156 80
7 . | \”’; 30501008 SCV250P 10 19000 12 12 270 140
gl o t /4 ! f '!' _ i 30503005 SCV100P 23 8800 02 02 66 30 75
/ } I Imm! 30503006  SCV160P 3.1 21000 04 04 160 89 70
M5 9d3 * U / 30503007 scv200P 3.5 32000 085 0.85 700 240 15.6 80
L 0 30503008 SCV250P 3.9 51000 12 1.2 1300 255 270 140
M5 lubrication holes
opening closing Transportable weight calculated with w=0.1and fs = 2. With form-fitgripping the mass may begreater.
The gripping force is the arithmetic sum of the individual forces created at the fingers at “I” mm distance at 0.6 MPa
stroke = o
’ bushes for direct connection without hoser -
1 i SCV-H (Hydraulic)
@[ ] 0-Ring @6x1.5
=] L . inpi i i max. suggested | mass
| | — _ stroke for jaw | 9"PP gl,gbf;’,“e a"""}g’,’e‘éf ime ion| workpiecemass | vise
L ! - Gripper Type (mm) (N) Kg)
: 4 _\, — 5 ! ] 9 |opening| closing |  (CM?) I 1 (kg)
" Tactlossd] | [oosllos an - 30502005  SCV-H100 08 08 20
L | | * 30502006 SCV-H160 8 13000 13 13 8.9
) . , !
i O | 30502007  SCV-H200 9 20000 1,8 18 156 70
iz @ ) | 30502008  SCV-H 250 10 31000 21 21 270 120
P | 30504005  SCV-H 100 23 13000 08 08 65 30 60
d [ 30504006 SCV-H160 31 34000 13 13 170 8.9 55
H Ll o B 30504007  SCV-H 200 3.5 47000 18 18 115 235 156 70

adapter plate Transportable weight calculated with p = 0.1 and fs = 2. With form-fit gripping the mass may be greater.

The gripping force is the arithmetic sum of the individual forces created at the fingers at “1” mm distance at 6 MPa
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self centering vises pneumatic-hydraulic self centering vises hydraulic

“Long stroke"

SCV

VERSION WITH SERRATION ON REQUEST

SCV LSH

Self centering vise hydraulic "Long stroke"” SCV LSH

1.5 £ 0.05

|r||n|nl!n|n||r|| |n|'r||n!ln|u||1| ﬁnger Upper Surface
(MO [T

PO P ) O O A

Noihidl i bl [T

TECHNICAL DATA
- Operating pressure range:
- Repeatability accuracy:

max 45 bar with oil

from cod. 3010 10 37 to 30 10 10 39 = 0,02 mm with 100 cycles
from cod. 30 10 10 40 to 30 10 10 42 = 0,03 mm with 100 cycles
- Operating temperature range:da 5 °C a 60 °C

ALLOWED LOAD DATA
MT CA 1
=1 N INE
RIS f,.

- Operating principle: wedge and piston design with mechanically

restricted guidance

from 6 to 72 mm

- Mounting: by means of bores for H7 pins

- Housing material: hardened steel

- Material for functional parts: hardened steel

- Actuation: filtered hydraulic oil (10 mm) , viscosity 46 mm?2/s a 40 °C

ISO VG max 60 °C; compressed air (10 mm), dry or lubricated

- Stroke range:

Tvpe MF MT
yp (Nm) | (Nm)
120 140

SCV 100 2500

|
oo ] |
' | |

OO

SCV SOFT JAWS
70554001  SCV 100

Code for type mm

AEIEN
25 52

7055 40 02 SCV 160 28 56 19 30 24 40 79 82
7055 40 03 SCV 200 30 65 21 32 44 45 98 100
70554004 SCV 250 36 80 21 3 57 50 125 128

13 .8

- Connections:
- Maintenance:

sides-bases
relubrified via lubrification-nipples every 5.000 cycles for
tool clamping, every 100.000 in handling

SCV 160 18000 - Options:
MF SCV 200 22000 120 250 240 proxy switch adjustment
SCV 250 24500 140 250 270 serrated fingers

spring-packaged pressure plate

13 .9




self centering vises hydraulic self centering vises hydraulic

SCV LSH (Hydraulic)
e LA LD LE LGN L IMINI P LR IS LT LUy Lz LY X

30101037 100 66 M6 9.5

. 30101038 125 82 56 45 14 85 40 205 24 6 M8 11 14 25 6 M8 8 15 9 12 125
o B 2002 30101039 160 100 70 56 12 9 50 25 32 8 M10 11 14 31 6 M8 10 19 9 15 175
opening ! ¢ !>-E] closing 30101040 180 120 76 60 14 95 55 275 36 10 M10 14 17 45 8 MI10 10 20 11 16 20
N . | 30101041 200 130 80 68 18 11 62 31 40 12 M12 17 19 50 10 M12 12 24 13 20 225
! | -1 | 30101042 250 164 112 90 28 17 80 41 48 12 M12 19 25 56 12 M16 16 30 17 22 25
2 s N@ S|
x| e -— - -
.6‘ o / ] | } w I%'_
/ | -

3 _en Juclblelale sl dlals]alnlo] Tl el o] vl

bush for 301010 37 89 80 12 30 1/8 1/8
proximity @ AA 30101038 24 52 62 27 60 8 43 44 112 100 165 38 30 64 68 M3 1/8 15 1/8 18 75
30101039 29 66 76 32 72 10 56 51 144 125 20 50 38 77 81 M3 1/8 18 1/8 22 80
30101040 32 72 94 38 80 12 66 62 162 140 21.556.5 40 94 98 M4 1/8 20 1/8 26 80
H M*04 G 30101041 34 76 100 42 90 14 74 70 180 155 24 62 46 108 112 M5 1/8 22 1/8 30 90

doM'7 |dg L 30101042 50 104 124 56 120 16 88 88 224 200 33 76 55 128 136 M6 1/4 30 1/4 36 90
|=[0.04]A]
|
d7 . P n
[/To.01[c] ]
/ ey oN"B z
1 t
el I ) & Stroke Gripping force| work piece Approx 0il consumption
pu va Code for jaw at 45 bar (N) n(\l?s)s time (sec) for double
l U ! L ) = = | Cij | (mm) g open. clos. | stroke (em’)
- o | =1 gl 3 ! 301010 37 8.5 6.5 M3 10 3010 122 03 035 26 18
A=Y
L ”Aﬁﬁr ! ﬁ:!:j- ST +| ! ! e 30101038 25 8.5 ©6.5 M8 13 4360 213 035 04 57 2.9
N o U Y . | | ”'l”; st ° | _ el 30101039 27 85 6.5 M8 16 8470 336 04 045 101 5.4
a va ) I i I
> ,\J i M t © < ﬁﬁt— 30101040 28 85 M8 M12 20 10660 42.6 0.5 0.55 146 85
' ) % ' } ik 30101041 32 85 M8 M12 25 25410 51.4 0.65 0.75 237 115
T v a AN fa
/ 30101042 48 125 M8 M12 30 25820 82.5 1.1 1.35 411 24.5
puH7 b +£0.02 q
opening ‘o1 closing
B - - Workpiece weight value at w = 0.1 e fs = 2. In case of form fit clamping these values may be higher.
J dg J Gripping force is an aritmetic sum of the individual forces occuring at fingers, distance 15mm at 6MPa.

stroke
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SCV LSH self centering vises hydraulic set of modular clamping equipment TC HYD RO

"Long stroke" with thral“IC clamplng unit
MAX. ADM. FORCES AND MOMENTS OF FINGERS SET TC HYDRO - DUO
Modular clamping equipment
with hydraulic clamping unit
CA MT with: SUBPLATE, 2 TC VISES,
| SEQUENCE VALVES, CONNECTING
)

PIPES and MANIFOLD.

i Ty
T@ o -
© | © ; EXEBEE
55

' iWJ'_l—

MR

30101037 2200 100 55 P— -
. 30101038 6000 105 80 70
© | _© 30101039 10000 110 90 90 33580227 TCH DUO 150200
30101040 12000 125 110 110
tolstol—{-—folsto] 5 -— 33580228 TCH DUO 150x250
Bre| _! I T 30101041 15000 160 150 150
© | © MF 30101042 20000 300 220 220 33580229 TCHDUO 150x300
SET TC HYDRO - TETRA
Modular clamping equipment
0-Ring @4x1.5 O-Ring @3x1 -Ring @10x1.5 with hydraulic clamping unit
L L »$1/87 with: SUBPLATE, 4 TC VISES,
+ 5 SEQUENCE VALVES, CONNECTING

| PIPES and MANIFOLD.

finger i finger T finger
HAN HEN HEN

H 1.1 ' 0.7 H 1.1
| A | v

| | |

| | |

| | |
| |

A
/] 4 /
| 4
@4 @3 @9
a7 @5 @13
Adaptor Adaptor

AN

N
N

1

Code type

Adaptor 33580247 TCHTETRA150x200
o-Ring 5}13)(1.5 o-RingB(%est 3358 02 48 TCH TETRA 150%250
51/47 3
- DIRECT CONNECTION WITHOUT HOSER —+~ 33580249 TCHTETRA150x300
i vise ‘ vise
i i SET TC HYDRO - ESA
i 1.1 | | 1.1 Modular clamping equipment
i 3 ‘ / Y with hydraulic clamping unit
'k / |/ with: SUBPLATE, 6 TC VISES,
! ‘ > SEQUENCE VALVES, CONNECTING
alld alld PIPES and MANIFOLD.
| |
g11 @15
@16 @19
Adaptor Adaptor

Code Type

33580267 TCH ESA150x200
33580268 TCH ESA 150x250
33580269 TCH ESA150x300
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set of modular clamping equipment
TC HYDRO with hydraulic clamping unit

I
| J ) A ‘ ‘
q}rﬂ mt 11
| T° = —
r o T ' r I
[] | []]= | |
G H7 M f G H7
L
T °
® 0 © } goe
© © o ‘ © ©
@, ! )
A
ANIRREEER
o . ! . | .
EE=5 ‘ S s
[ S S N | I
0‘ !
— %W \_20x45°
\
F

I A A S A

3358 0227 TCHDUO150x200 200 550 480 450 128 481 150 413 150 230
33580228 TCHDUO150x250 250 50 98 600 530 450 18 128 531 150 463 150 30 85 230 48 118
33580229 TCHDUO150x300 300 50 98 650 580 450 18 128 588 150 520 150 30 85 230 48 128
33580247 TCHTETRA150x200 200 50 98 550 480 900 18 138 481 150 413 150 40 85 230 48 249
33580248 TCHTETRA150x250 250 50 98 600 530 900 18 138 531 150 463 150 40 85 230 48 271
335830249 TCHTETRA150x300 300 50 98 650 580 900 18 138 588 150 520 150 40 85 230 48 295
33580267 TCHESA150x200 200 50 98 550 480 1370 18 138 481 150 413 150 40 85 230 48 378
33580268 TCHESA150x250 250 50 98 600 530 1370 18 138 531 150 463 150 40 85 230 48 411
33580269 TCHESA150x300 300 50 98 650 580 1370 18 138 588 150 520 150 40 85 230 48 448

B Air/oil foot pump
e
1\/ P

¥ Air/oil manual
pump

|
N 7660315

71 66 03 05

Pressure - gauge

514312 51

13 .14

set of modular clamping equipment
with hydraulic clamping unit

TC HYDRO

Working example
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FAST-CLAMPS

Work locators
. pag.14. 4 \ pag. 14. 36

o __ | Risers + V blocks

: = pag. 14. 40
. ’ ’

Centering pin

pag. 14. 47

Side Clamps Hook Clamps

pag. 14. 48 pag. 14. 67
Adjustable stops Work supports
pag. 14. 71 pag. 14. 75

Remote control
units

pag. 14. 82

Contact bolts
pag. 14. 84

Clamp screws
pag. 14. 86

On our website: www.omispa.it

are available the drawings (format: dxf; dwg; igs; step; solid works)
of these products.
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Fast Clamps Added Product ltems Offer
N - 2 A Wider Range Of Applications

p
Speedier In Setup More Economical _
Than Conventional Than Hydraulic Stronger Clamping Force
Manual Clamping Clamping Clamping-Height Adjustment

No tools needec Muh lower frure costs Greater Performance

(4)) .
O mm Swing Clamps
o Heav
Y, L y
(@) Pull Clamps Clamping Range:up to 1.6mm
c HeaVy & Clamping Force:up to 6,000N
o Clamping Range:up to 2.5mm
e Clamping Force:up to 8,000N m
©
®)

Positive Clamping

Spiral cam mechanism

Side Clamps, Standard Push Clamps, Standard

Clamping Range:2mm
Clamping Force:up to 4,000N

Clamping Range:up to 2.5mm
Clamping Force:up to 4,000N

Space-Saving Design

Removable handle

-

Adjustable Clamping Force B it Adiustmen
Adjustable-torque amping-neig Justmen
hai\dles are aIZo ’

available

Pull Clamps, Standard
Clamping Range:up to 2mm
Clamping Force:up to 2,500N

Swing Clamps, Standard
Clamping Range:up to 1.8mm
Clamping Force :up to 1,200N

Fast Clamps serve for varied applications in machining
and assembly jobs in different industries.

- ‘%I Die-Cast Parts Cast-Iron Parts
& =I - [This extended line of Fast Clamps allows clamping parts made J

>
W
it

== from materials ranging from non-ferrous metals like aluminum, zinc, etc.
to cast iron and steel.

Audiovisual =
O Apparatus O nn ) ) o To compensate for variations between castings, a long clamping height
] oan Setting a clamping force is important when range is needed. Clamping force is also an important factor for castings
K @ [ | @ = / clamping a part that can easily get strained. that receive a comparatively heavy load when being machined.
\_ %
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PULL CLAMPS(Standard) QLPD-X CLAMPING PINS(Standard)

How To Use How To Use
[Body & Cam] N ’ Y
Material: SCM440 steel £ C(Workpi .
L ; . orkpiece Thickness) ®
Finish : Black oxide = Locking Screw s 83
Heat Treat: Quenched H : . 8 3% 23
and tempered JHex. Socket = Head (= =€ e §§
[Handle] | riex. S o : G ST
Material: S45C steel [Shank] Al : % © © ) ﬁF )
Finish : Black oxide Material: SCM435 steel N — dib L
: o) e I R s <l m Shank ' 7 S
. . [Ball Knob] Finish :Precision ground - Hbr o “}*" \\gwé%i,ﬁ,%
With Handle Without Handle Material: ABS resin Heat Treated(shank end) L _J/ o _7/6',&'
Note) Clamping Pins or Screws must be ordered separately. Color : Black [Head] [ //\ A \Ny//"n.‘//%;\
[ _ \ 7
Material: S45C steel \ Knurled Head 7\5!\{»
Finish :Black oxi
Hlera]t[STreatQjechﬁ)e(lge C dim_ension _is adjustable by +/-Tmm to fit actual
workpiece thickness.
and tempered
Recommended. Ordering Example
Clamping Position pull Clam Part Number Al B C 9 blelrlal H J Pull Weight = P
" Throw g:gg}:gg'zg g!m. o """i 5 % 3C<50 [10[10]17 3 |M305|Ma054L OLPD1508eries% Shank Size  C Dim.
How To Locate Workpiece 21991107 -(C D!m. in mm) : m!n.30 to max.60
1. Basic Method ce AL g S 4<c<g0 [16]15|22|4.3|M50.8|M5:085L | QLPD200 Series s 2 . Cistom Clamping Pins(di imensi
. =C= . ) 8 5 . ping Pins(different B dimensions)
c 51991108 +(C Dim. in mm) 10 mindt to max7_ 4 available on request.
ﬁ %) For ordering, specify workpiece thickness.
= ¢
P > ( )
§ F 3l , QLPD-M CLAMPING SCREWS(Standard
o) [9)] b ‘ 1 ‘LH HJ
% % 9 Locating Pin C E | |
c_EU c_EU 2. Method for clamping and locating a workpiece at a time B 8 ‘ (Spacing between CIamping-Pin
O O ! Gi h below to the hol i ] i
- ;ﬁu FL G-3 Handle Mounting Holes to genrate  ltatng acuracy of 008, N hE \ end Clamping o o
(Angle between 2 holes:30°) T ‘
n EAE— - - 3 Options of Handle Mounting Position ‘ +£0.02 o | ] H - < !
< Gl q 1 (Clamping-Pin Hole Spacing) he *
1 S [uj Clamping-Pin Hole (F7) ) — o
(G) 4F ‘ ) (See Clamping Pins) 1] Material: SCM435 steel »’L«ﬂ
M (Clamping-Pin or Clamping-Screw tLt‘—j Em's_lh 3g|aCk ﬁx'ge E@?
Setting Hole) A eat Treat: Quenche %f B [ -
©l¢002A ‘ L and tempered — || -
e + Locating Pin 1
o @7 (ILuII-CIam LZCZ{%Z Hole S a(!:in ) Part Numbel Al B |ICIDIE|FI|GIH|J Pull Weight Recommended Spacing Tolerance ‘ ; :
oD - WLh n P 9 pacing art Number Clamps| (g)  In Use of Clamping Screws Locating Pin
+— 51991109 5 M5x08 | 6 811711213 |4 |25 QLPD150 3
#N Technical Infomation 51991110 M 6x1 7 Series 4
Locating-Pin Hole Allowable Loads in Machining of Workpiece Bottom o bl 8 ‘M Bl25) 9 12122 |15/4.3| 6 |4 SLPDZOO 10
Ensure that a force more than indicated below 51991112 M10x15 | 11 eries 13 Custom Clamping Screws (different screw thread sizes) are available on request.
is not applied to the workpiece bottom.
; A D M . Allowable Force To Workpiece
Series (2001) B C (PCD) E F G o & (F7) DS Bottom (Per Clamp)
QLPD150| 32 40 | 135 | 18 | 245 [M4x0.7 8 deep| M5x0.8 90 | 15 5 QLPD150 max.2000N
QLPD200| 40 50 | 18 25 | 30.7 [M6x1 9 deep| Méx1 110° | 2 8 QLPD200 max.5500N
Series N p | Clamping Clamping | Recommended Workpiece
(G6) Force (N)| Mechanism | Thickness Tolerance *) dj Workpiece
QLPD150| 8 10 900 Spiral Cam £0.3 ) | |
QLPD200| 12 13 2500 Cam Angle:4 05 JW = @
With Handle Without Handle Max. Force ﬁ :

Allowable Operating | Weight Part Number Weight

Part Number | J L Load (N) **) (9) (€) S %/// %

51991101 | 765 | 20 150 25 51991103 | 220 eotre ot
51991102 | 1115 | 2 200 a0 51991104 | 42 rure Flete

%) Grip length of Clamping Pin(workpiece thickness)

¥%) Maintaining these recommended tolerances allows minimizing the variation of handle position
in the clamping mode in clamping with the use of the Clamping Pin.

¥%%) Allowable load to operate the handle,

Note : See page 151 and 154
for performance curves.
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PULL CLAMPS (Heavy) o N B'@ CLAMPING PINS (Heavy)
How To Use Im N\ [Shank] How To Use
@’ Material:SCM435 steel i
[Body & Clamp Ring] : HFin(ijsh :Precision ground, heat treated (shank end) Locking Screw %@, ) g’g
.
Heat Treat:Quenched and tempered 3 Finish fB|aCk oxide (‘ri”%z | - \113
[Handle Shank] Heat Treat:Quenched and tempered Shank S o
Material:S45C steel ) o ) . :
Finish ~ ‘Black oxide Eydinﬁr::lrznt:fidgucifsli/orkpiece - C(\I/:VOrkplece e
[HHea:c]I ITr]ea‘r :Quenched and tempered thickness. J : G
andle . \
Material:Plastic K-Hex. Socket Setscrew V/ /
Note) Clamping Pins or Screws must be ordered separately. Color :Black Pull Clam ‘ (G) ﬁ
P AN\ r Ordering Example
3 BE—FFHF 1 % 3 ey
How To Locate Workpiece 1 I 7 I QLPDH400-12-20, 5
Unclamping Position 1. Basic method / 7 = Part Number CDim.
P% Clamp Starting Position Knurled Head -Custom Clamping Pins (different B dimensions)
= ‘ are available on request.

m
‘ o A|B| C#¥ Weight
:M Part Number | ol 0 1nm [D| E|F |G H| K- | Pl Ciamps| ™S
| : : ! .
Recommended Clamping Position KO F % 12 % 0<C=100 ﬁ 23|38 [21.56.5| M 8x1.25| M &125- 8L | QLPDHAQOR %
E 2. Method for clamping and locating a workpiece at a time. 51991505-¢ Dim' in ) 16 o4 160 tz 350
Give an accuracy shown below to the hole spacing to S 16, 21 0<C<120 =129 |48(28 (9.5 M10x15 | Mi0xt5 -0 [QLPDHSOOR [ o
generate a locating accuracy of +0.08. 51991506-C Dim. Inmm) | | 20 30 325 to 515
+0.02 ¥)For ordering, specify workpiece thickness,
ﬁ (Clamping-Pin Hole Spacing)
Clamping-Pin Hole (F7)
Locking Screw (See Clamping Pins) [ - CLAM Pl NG SCREWS Heavy
3 Handle Mounting Holes M
> (A”(g:'e bettwee.nkz holes is ' ) n m c 5 E Recommended Spacing Tolerance
5 ountersin | +0.02 | \Locating Pin — B :—T‘ I in Use of Clamping Screws
(Pul-Clamp Locating Hole Spacing) A <
© . e i S (Spacig between Clmping i
b = | ]Thi_handle can be removed by loosening the Technical Information I A K and ClampingSore hoes)
=== = ocking screw. — o
< | ‘ LLJJ To keep the handle mounted permanently.make Ma_terlaI'SCM435, A
— sure that the locking screw is fully tightened. Finish :Black oxide ‘{* ’H - -
©| ¢B 3 options of handle mounting position. Allowable Loads in Machining Heat Treat: Quenched and tempered —
of Workpiece Bottom
- . Pull | Weight : :
?%f_{ Workpiece Part Number| A| B |C|/D|E|F|G|H|J|K Clamps| (g) Locating Pin
Rk 51991507 | |Mi2:1.75/13 40 Custom Clamping Screws
22 12 2 2 2156.5/10| 4 |QLPDHAOR——_— (different thread )
i v rorce 51991508 | "2 e | 17| 20| % |2 1985 10) 4 QKR g are avalable on request
i '§ ' 51991509 | |Mi62 |17 90
| £
35 51991510 16 MO025 | 21 25|48 (2.5128 |9.5/13| 5 |QLPDH30R 110
g,

Part Number | Alowbk Foree To Workgisce Botiom (Per Cimp)

51991501 max. 8000N
51991502 max.14000N
Part number | Series o B © o E F G H J A
(+0.01) (F7) (P.C.D) 8000QLPDH Performance Curve QLPDHB0OR
51991501 |QLPDH40R| 50 65 28 12 36 160 26 2 10 40 7000
51991502 |QLPDH500R]| 63 80 34 16 45 | 180 28 25 12 50 Z & QLPDH400R
Recommended @ S0
Part number | Series L /lillowijble(,?seritin)g Clam;élﬁ)Force N(I; Iarr:lplng Workpiece Thickness V\éilg?t £ a0
Od ECNaNISM | Tojarance #%%) ¢ ‘g’ 00
51991501 |QPDHAR[M 6125 14 deep| o 6,000 |Spiral Cam| 05 | 1.2 E 2
51991502 | QLPDH500R [Mi0x1.5 18 deep 8,000 | Cam Angle : 4 +0.8 2.2 SRlee
%) Grip length of Clamping Pin (workpiece thickness) 0 100 200 300 400 500 600
¥%) Allowable load to operate the handle ;
¥%%) Maintaining these recommended tolerances allows minimizing the variation of handle Operating Load(N)

position in the clamping mode in clamping with the use of the Clamping Pin.
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SWING CLAMPS(Standard)

With Handle

Without Handle

[Body & Shaft]
Material: SCM440 steel
Finish : Black oxide
Heat Treat: Quenched and tempered

[Clamp Arm & Adaptor Head]
Material: S45C steel
Finish : Black oxide
Heat Treat: Quenched and tempered

[Handle]
Material: S45C steel
Finish : Black oxide

[Ball Knob]

Material: ABS resin
Color :Black

Counterclockwise Clamping

Clockwise Clamping

Unclamping
Position

Clamping End

\,)~

Recommended

:[1]| Clamp Startmg\’l

| ‘ ‘ Position /\ -
L

A
9 -
Unclamping / !
Position

Clamping Position

G ' _,\/"
Clamping End /

° Recommended
Clamping Position

T-3 Handle-Mounting Holes
(Angle between 2 holes:35")

43 Options of Handle Mounting Position
s

i ey S4B
I P LV
_ i o
-+
Bottom 4B 4-S
Size/Type| @MPing | A\ g | c | D E | FlGg|H|J]|K| L
yP Direction (P.CD)
QLSW150R Clockwise 32
QLSW150L | Counterclockwise | *) 0|4 |18 130]10] 3 § | 14| 2 | Mexi
QLSW200R Clockwise 45
QLSW200L | Counterclockwise | **) 40163 25|38 | 1340 12 16 | 32 | MBx1.25

%) Actual clamping height : 31.4 to 326 (clamping range :1.2)
%) Actual clamping height : 44.1 to 45,9 (clamping range :1.8)

I e
% 517 |51 | 575 W7 sdeplM08 | B0 | Lo
% 20 | 225 | 695 | 781 |Mex 12 deep|Méxi o0 | oM Andet
With Handle Without Handle
Part Number | U | v | A bt Wﬁg‘t Part Number W(eég)ht
L w w R
S w Rl

%) Allowable load to operate the handle

Note : The handle must be ordered separately.

How To Use

Counterclockwise Clamping
(Handle at Clamping End)

BJ732
Contact Bolt

Counterclockwise Clamping
(Handle at Clamping End)

Custom Riser

Tip Installation

When installing a tip on the clamp arm.
lock the clamp arm using a wrench

to prevent the clamp from receiving
any torque.

Wrench

QLSW-SH

MACHINABLE CLAMP ARMS FOR STANDARD SWING CLAMPS

Technical Infomation
B _E-
2-F-Ball Plungers | | Ajlowable Loads in Machining of
C i Workpiece Bottom
- ﬂ‘ Workpiece
=1 | e
~ |
L -t T I | Fixture Plate
< Max. Force ﬁ !
. =)
|
— ===
a . ‘H%%#Eg Series Allowable Force To
Material: S45C steel — R Workpiece Bottom(Per Clamp)
Finish : Black oxide QLSW150 max.2100N
QLSW200 max.2700N

Clamp Arm Length Vs. Clamping Force Clamp Arm Length Vs. Strain During Clamping

How To Use

= fzz S ' QLyW200) Size ] - Use for clamp arm customization
% Notes : + Machine to your clamping requirements
s ° -Clamp arm length denotes
e o < C dimensions below. ) o
2 e g 0 -Clamping force and strain (Clamping Height in Use of
T, alswisp size during clamping denote Machinable Clamp Arms) i
£ X [*) ; 1
=2 60 0. values gained when the £ . | | !
© o max. allowable load is < g5 o ‘
, QLSW150 Size , applied to the handle. 52 1%
Clamp Arm Length(mm) Clamp Arm Length(mm)
Part Numberf A [ B | C | D (IES) F éllfrvrv];tl’rlgwr?ﬁ?t(go)f Swing Clamps W(egght Part Number A
- 51991113 34**)
51991514 |40 | 75 | 55 | 16 | 16 | M5 QLSW200Series 330

14 .3

¥) A clamping tip to mount on the end of the clamp arm must not weigh over 100g.

%) Actual clamping height:33.4 to 3.6 (clamping range:1.2)
%) Actual clamping height:46,1 to 47.9 (clamping range:1.8)

14 .9




SWING CLAMPS (Heavy) Examples

[Body/Cam/Handle] How To Use

Material: SCM440 steel BJ7

Finish :Black oxide Contact Bolt

Heat Treat : Quenched and tempered / \ / \

[Bolt]

Material: SCM435 steel
Finish :Black oxide

Heat Treat: Quenched and tempered

[Clamp Arm/Holder/Handle Shank]
Material: S45C steel

Finish :Black oxide

Heat Treat : Quenched and tempered
[Adjustment Knob]
Material : S45C steel

Finish :Black oxide
[Handle]

Material : Plastic

Color :Black

Clockwise Clamping
(Handle at Clamping End)

Clockwise Clamping
(Handle at Clamping End)

Counterclockwise Clamping Clockwise Clamping

= Clamping End .
[/ )/ Clamp Starting Position R

Tip Installation

When installing a tip on the clamp arm. lock the

clamp arm using a wrench to prevent the clamp from
receiving any torque.

P\

Ao
‘.yrv‘ Clamping End

160°

Clamping-Height
10 |Adjustable Range

E
% 2 ‘ Adjustment Knob
| o i ‘ A Technical Information / \
T © e e oS\ Allowable Loads in Machining of
i T 2 g LE| i N Workpiece Bottom —
=0 | <525 : 4]
> t T 5 ]
o ig } o] Bottom Workpiece
© ¢B Max.Forceﬁ 1
|
The handle can be removed by 8 / %
loosening the locking screw. Fixture Plate
To keep the handle mounted
permanently, make sure that X
the locking screw is fully Series Allowable Force To Workpiece
tightened, ' Bottom (Per Clamp)
3 options of handle mounting
When Handle Is Removed position, QLSWH400 max. 8000N
QLSWH500 max.14000N
Part Number |CmPing|Clamping|Clameing| g | o | 5 | E | F |G |H | J | K| L |M
Direction| Range | Height
i QLSWH Performance Curve
g}gg}g}g Clockwise| 1 5 17010 80| 40 | 22 | 16 | 38 | 16 | 30 |120| 40 | 13 | 50 | 20
clockwise 700
51991517 i
ST %25;‘1”;?? 16 801090 50 | 25 | 20 | 48 | 24 | 38 |137 | 50 | 18 | 60 | 25 z auswoonn
clockwise O 500
S Allowable Clamping Clamping We[ght g - QLSWH400R/L
Part Number | N P Q| R (¢ CD) T U L%ggzzm* F(or\qge Mechanism| (ko) § 300
51991515
" 51991516 | 4 M8x1.25/125| 23 | 28 \Méxt 12deep) 39 | 600 | 3,500 gpimACa{n 1.1 100
am Angle I
M 48 [M12x1.75|160 | 28 | 35 |M8x!.25 16 deep| 47 600 6,000 2 2 Operating Load (N)
51991518 “0 ’ \ )
*) Allowable load to operate the handle

14 .10 14 11



Information on Your Making Custom Clamp Arms for Standard Size of Swing Clamps
Recommeded Dimensions

. A
Series (F8) B E F G H J K " M N

QLSW150 | 10 12 5 32 | M4x0.7 11 1.5 30 45 15 C5
QLSW200 | 16 16 6 42 | M5x0.8 15 2 40 55 20 C8
%) See page 138 clamping force vs. clamp-arm length
Clamp Arm Installation/Removal Instructions

To install a clamp arm,

1.Fit it onto the shaft getting the stop pin received in the stop-pin slot provided on the clamp-arm bottom.

2.Place the adaptor head onto the shaft getting the shaft fitted into the shaft-receiving pocket in the
adaptor head, and then lock the adaptor head using a hex. socket head cap screw.

3.Tighten the ball plungers inside the clamp arm.

To remove the clamp arm, follow the above steps back.

Hex. Socket Head
How To Determine D Dimensions Cap Screw

Shaft-Receiving Pocket

Information on Your Making Custom Clamp Arms for Heavy Size of Swing Clamps
Recommended Dimensions

Series C D

QLSW150 | 46 |46 - Clamping Height
QLSW200 | 63 |63 - Clamping Height

‘ L M

2-N

=
3 ==l v

/ Ball Plunger
A

R2.5 or Less Af‘, N Q

fﬁlT o
L] 7 Px o

2-G-Ball-Plunger Holes

C
Clamping Height D

F (Min.)

Clamp Arm Customization Examples

Low Height Clamping Plastic Pad Attachment

Clamping on Narrow Surface

Distant Point Clamping l%t

14 12

: A E L
Series (F8) B C D (+0.1) F G H (Max.)

QLSWH400 32 15 21 13 5 M6x1 20 40 50

QLSWH500 41 19 24 15 6 M8x1.25 25 50 60

Clamp Arm Installation/Removal Instructions
To install a clamp arm,
1. Place the wave washer on the shoulder of the bolt and then fit the clamp arm onto the bolt.
2. Place the adjustment knob onto the bolt getting the bolt fitted into the bolt-receiving pocket
in the adjustment knob, and then lock the adjustment knob using a hex. socket head cap screw.
3. Align the countersinks on the side of the holder with the setscrew holes on the side of the
clamp arm, and then lock them using the hex. socket setscrews,

To remove the clamp arm, follow the above steps back.

Hex. Socket Head Cap Screw

Adjustment Knob l

Bolt-Receiving Pocket

®-_Hex, Socket Setscrew

<=~ Wave Washer »B

Countersinks

Holder

Clamp Arm Customization Examples

Gooseneck Shape Carbide Gripper Attachment

Toggle Pad Attachment Irregular Shape

14 13



"

Counterclockwise Clamping

Recommended

Clamping Throw

Clockwise Clamping

SWING CLAMPS (Mini)

Performance Curve

Body / Handle / Spindle

Material | S45C steel
Finish | Black oxide
Heat treat | Quenched and tempered

Arm / Cam Shaft

Material | SCM440 steel
Finish | Black oxide
Heat treat | Quenched and tempered

Material | Phenolic plastic

[_Color [ Black |

How To Operate

Arm Swin
70—

Clamping End Clamping Position 100 5 o
Unclamping Position™ |
A
i | ‘ ! ”
o il \ Clamp Starting Position 1. Unclamped
' > 20° Load a workpiece.
J <_Advance Throw
|
=7 e
Advance Throw N
I 70 ,
‘ Clamp Starting Position N\, 50°,
F] K \ N K

Unclamping Position 1. 1

_Arm Swing

Clamping End . /Recommended
5°

Clamping Posion \ 1007

\_Clamping Throw

—
w om,
T [T
<2
[@») o £
‘ 5
Q [
Rough Finished

Mounting Holes Surface Contact Surface Contact
20

)
=

2. Arm Swing
Turn the handle to set the arm in position.

2-0U
Q -
| g
z 0
2 3
Spindle E g
g S
S <<
Clamping Height *) )
i - Clamping| Advance
Part Number g:z}zgg Finished Surface Contact | Rough Surface Contact bStrorlJ(eg Stroke
Min. Max. Min. Max.
51991822 Clockwise 22.8 24.8 224 24.4 1 08
51991823 | Counterclockwise| (22.3-23.3) | (24.3-25.3) | (21.9-22.9) | (23.9-24.9) '
51991824 Clockwise 31.3 333 32.2 33.3 14 11
51991825 | Counterclockwise| (30.6-32) (32.6-34) | (31.5-32.9) | (33.5-34.9) ' ' 3. Clamping Setup

*) Clamping height can be adjusted. The parenthesised values denote actual clamping height.

Continue turning the handle to set the

EEQANNgllglM A | B ( C | D | E F | G

spindle close to the workpiece.

H | J KIL|M|N|P|Q

51991822
30| 10 | 18 | 18 |45.8| 49 | 26
51991823

22| 6 |115/ 8 {4350 | 15| 36

51991824
40 | 14| 23| 23|61.3/ 66 | 35| 30| 8 (156.3] 10 |5.3| 63 | 20 | 45
51991825
.| Clamping : .

Allowable Operating Clamping | Weight
CENANIIITE R | S T Ul VW i ) Fg;je Mechanism | (g)
51991622 6 |22.8/M4x07/4.3| 27 | 8 100 1,100 | SpiralCam | 112
51991823 £o
51991824 Cam Angle:3
51991825 8 [28.5/M5x08]5.3| 34 | 10 150 1,800 250 4. Clamping

Turn the handle to the recommended clamping
**) Allowable load to operate the handle position.

1800

QLSWC150

1600

1400

1200

QLSWCH{100

1000

800

Clamping Force (N)

600

400

200

0 20 40 60 80 100

Operating Load (N)

14 14

120

140

150

Technical Information

Allowable Loads in Machining of Workpiece Bottom

Ensure that any force more than stated below is not
applied.

Workpiece

\
Max. Force ﬁ

Fixture Plate

Series Allowable Force to Workpiece Bottom (per Clamp)
QLSWC100 max.2,300N
QLSWC150 max.3,600N

How To Operate

How To Change Handle Position

The dodecagonal socket in the hub of the handle
allows changing the handle operating angle by 30°.

Hex. Socket-Head
Cap Screw

Hex. Neck

Note) For size "W", see
the chart on the previous

page.

How To Release Locked Handle

When turned beyond the clamping end, the handle
will be locked with a click. The locked handle can be
released by following the instructions below.

When the spindle is not installed,
Clamping End

Handle Locked Position

Turn the handle beyond the locked position until
another click is made.

When the spindle is installed,

Lower the arm at the handle locked position and then
return the handle keeping the arm lowered.

14 15




SWING CLAMPS (Mini) WITH CAM HANDLE

Performance Curve

Body / Washer / Spindle

Material| S45C steel
Finish |Black oxide
Heat treat| Quenched and tempered

Arm / Cam Shaft / Handle

Material| SCM440 steel
Finish |Black oxide
Heat treat | Quenched and tempered

How To Operate

Clockwise Clamping

J Clamp Starting Position

Recommended

Clamping Position 1. Unclamped

Load a workpiece.

&/
- o ‘5\\ «_ Clamping End
o ! R :\{ Unclamping Position
A}
w o ‘ ¢D o@
< 2 |
(g- J_Y_L
< I
g c
[&)
Rough Finished

Surface Contact  Surface Contact-

S 2 oY
2 £i
o) %)
g [
S ¢
Mounting Holes (@)
. Clamping Height *) .
Part Number CI_ampmg Finished Surface Contact | Rough Surface Contact Clamping | Overall
Direction Stroke | Stroke
Min. Max. Min. Max. 2. Arm Swing
51991826 Clockwise 22.8 248 224 24 4 0.8 19 Turn the handle to set the arm in position.
51991827  |Counterclockwise| (22.4-23.2) | (24.4-25.2) | (22-22.8) (24-24.8) ' '
51991828 Clockwise 313 33.3 32.2 34.2 1 15
51991829 |Countercockwise| (30.8-31.8) | (32.8-33.8) | (31.7-32.7) | (33.7-34.7) ’

*) Clamping height can be adjusted. The parenthesised values denote actual clamping height.

EUdN\Dinlla A | B | C (D | E | F | G| H|J K| L|M|N|P|Q

51991826
30/ 10| 18| 18|52 |26 |22 | 6 |11.5/ 8 |43|50| 15|36 | 6
51991827
51991828
401141 23|23|68|35|30| 8 (1631053632045 8
51991829
Allowable | Clamping . .
Cam Handles ) Clamping | Weight
Operat F ;
FEmRES | R s T 1 U | part Number Loz:r&l)ng*) g\rlt;e Mechanism | (g)
51991826
22.8M4x0.7/ 4.3 | 27 |QLCA-05] 100 800 . 134
51991827 Q Spiral Cam
51991828 Cam Angle:4°
X -
51991829 28.5|M5%0.8/ 5.3 | 34 |QLCA-06| 150 1,500 272

3. Clamping
Set the handle down to clamp the workpiece.

**) Allowable load to operate the handle

Technical Information

Allowable Loads in Machining of
Workpiece Bottom

Operating Load (N)

14 .16

1600 Ensure that any force more than stated below is not
applied.
QLSWC150,
1400
1200 Workpiece
. 1000
Z
Q
2 Max. Force ﬁ
o
'
2 800
g QLSWC100 \
o
O Fixture Plate
600
SENES Allowable Force to Workpiece Bottom (per Clamp)
QLSWC100 max.2,300N
400 QLSWC150 max.3,600N
200
0 20 40 60 80 100 120 140 150

14 .17




SWING CLAMPS (Mini) FOR TORQUE CONTROL

Body / Washer / Flange Nut / Spindle

Material S45C steel
Finish
Heat treat| Quenched and tempered

Black oxide

Arm

Material | SCM440 steel
Finish

Heat treat| Quenched and tempered

Black oxide

* Designed for clamping-force
control with a torque wrench

- Screw clamping mechanism
allows for longer clamping stroke
and greater clamping force.

Rough Finished
Surface Contact  Surface Contact

£ 4

éD

Clamping Stroke .

Spindle

Clampin |
g Height%

Clamping Height *) Clampin
=P [Tale - Finished Surface Contact | Rough Surface Contact bStroFl)(eg A B C D E
Min. Max. Min. Max.
22.8 24.8 22.4 24.4
51991830 (22.8-25.8) | (24.8-27.8) | (22.4-254) | (24.4-27 4) 3 29 | 10| 18 ) 18 1525
31.3 33.3 32.2 34.2
51991831 (31.3-35.3) | (33.3-37.3) | (32.2-36.2) | (34.2-38.2) 4 39 114 1 23 23 1695

*) Clamping height can be adjusted. The parenthesised values denote actual clamping height.

How To Operate

- Flange Nut

Turning the flange nut allows the arm
to swing into position for clamping.

Warning

Do not use a power tool(impact wrench etc.) to turn
the flange nut, for damage prevention.

Performance Curve

F G H J K L M N P Q
4000
3500 QLSWCH0B
51991830 | 26 | 22 | 6 |115| 8 | 43 | 8 | 36 | 6 |228 Z 2000
[0
(&)
5 2500
LSWCH05
51991831 | 35 | 30 | 8 |153| 10 | 53 | 10 | 45 | 8 |285 5 2000
£ 1500
| Alowable | 3 1000
cl
R T e
(N.m)
0 2 3456 7 8 9 10
51991830 |[M4x0.7 | M5%0.8 4.3 27 2,300 6 94 Screw Torque(N.m)
51991831 M5x0.8 | M6Xx1 5.3 34 3,600 10 210
14 .18

Fixturing with Swing Clamps(Mini)

APPLICATION EXAMPLES

Fixturing with Swing Clamps(Mini) with Cam Handle

14 .

19




QLRE RETRACTABLE CLAMPS (Mini) WITH CAM HANDLE et Losde n Vachining o

Body / Spindle How To Operate 1200 Ensure that any force more than stated below is not

Material | S45C steel SRR applied.

Finish |Black oxide
Heat treat| Quenched and tempered 1000

Arm / Joint Workpiece

Material| SCM435 steel

Finish |Black oxide R 800
Heat treat| Quenched and tempered % QLRE100 ﬁ

Q Max. Force
Cam Handle 5 600

Material| SCM440 steel )

Finish |Black oxide g *
Heat treat| Quenched and tempered g

400 Fixture Plate
Part Number Allowable Force to Workpiece
200 Bottom (per Clamp)
51991832 max.5,000N
1. Unclamped 51991833 max.6,000N
Unclamped Load a workpiece.
C D _Unclamping Position Clamp 0 20 40 60 80 100 120 140 150

Starting Position

Operating Load (N)

o Recommended
<. Clamping Position

2.
&

O]
N

APPLICATION EXAMPLES

2 2
S . S
<|5 AN &
T e 2
o] e S SCZN
& ; i 5 @%y
LE Fixturing with Retractable Clamps (Mini) with Cam Handle
Rough Finished

Surface Contact Surface Contact

Spindle
Arm Pivot

=
©
u
£
£
©
(@]

2. Clamping Setup
Set the arm in clamping position holding it

Clamping Height *)

i at the arm pivot.
Part Number Finished Surface Contact Rough Surface Contact cgtmgg g;/rirlil P
Min. Max. Min. Max.
32 40 35 43
51991832 (31.5-32.5) (39.5-40.5) (34.5-35.5) (42.5-43.5) ! 15
37 48 42 53
51991833 (36.4-37.6) (47.4-48.6) (41.4-42.6) (52.4-53.6) 12 18

*) Clamping height can be adjusted. The parenthesised values denote actual clamping height.

EUdN\inllcla A | B | C (D | E | F | G| H|J K| L|M|N|P|Q

51991832 45|10 |255/ 25 | 16 | 50 | 89|42 |32 | 26| 22| 18|20 | 11 |55

51991833 5511232 | 31|20 |63 [109| 52 | 40 | 32|28 | 22| 25|14 |6.6

Cam Handles | Allowable Operating | Clamping | Clamping Weight
Part Number BRSNS T | Part Number| Lozd(N)*) |Force(N) | Mechanism (@)
51991832 8124 | M6x1 | QLCA-05 100 700 Spiral Cam 244
Cam Angle:4’ 3. Clamping
51991833 10 |30.5|M8x1.25 QLCA-06 150 1,100 468 Set the handle down to clamp the workpiece.
**) Allowable load to operate the handle For unclamping, follow the above steps back.

14 20 14 . 21



. Performance Curve Technical Information
RETRACTABLE CLAMPS (M|n|) WITH ADJUSTABLE HANDI.E Allowable Loads in Machining of
Workpiece Bottom
Body / Spindle How To Operate 4500 snleilerZ that any force more than stated below is not
Material |S45C steel QLRE-08 pplied.
Finish |Black oxide 1000
Heat treat|Quenched and tempered
Arm / Joint
Material|[SCM435 steel 3500
Finish |Black oxide Workpiece
Heat treat|Quenched and tempered 2000
* Screw clamping mechanism
allows for longer clamping stroke
and greater clamping force. 2500 Max. Force ﬁ
=3
g QLRE-06]
£ 2000 y
[o))
-%_ Fixture Plate
IS
1. Unclamped g 1500
Load a workpiece. Allowable Force to Workpiece
Part Number
Bottom (per Clamp)
1000 QLRE-06 max.5,000N
QLRE-08 max.6,000N
500
\l — ) N
=i ~ 5 0 20 50 80 110 140 170 200 210
o K /
£
%% , @ ’ Operating Load (N)
oh /)

Rough Finished
Surface Contact  Surface Contact

APPLICATION EXAMPLES

2D

Arm Pivot
Spindle

)

Fixturing with Retractable Clamps (Mini) with Adjustable Handle

Clamping
Height

2. Clamping Setup

Set the arm in clamping position holding it at the
arm pivot.

Clamping Height *)

(=2 d [T12210= i Finished Surface Contact| Rough Surface Contact C!;r:)r::g A B C D E
Min. Max. Min. Max.
32 40 35 43

51991834 (32-29.5) | (40-37.5) | (35-32.5) | (43-40.5) 2.5 45 | 10 |255| 25 | 16
37 48 42 53

51991835 (37-33.5) | (48-44.5) | (42-38.5) | (53-49.5) 3.5 55 | 12 ) 32 31 20

*) Clamping height can be adjusted. The parenthesised values denote actual clamping height.

Part Number F G H J K L M N P Q

51991834 47 86 42 32 26 22 18 20 1 55

51991835 63 109 52 40 32 28 22 25 14 6.6

Adjustable| Allowable Operating | Clamping | Clamping | Weight
CENANI R | S T U | Handles Load (N) **) | Force(N) | Mechanism |  (g)

51991834 8 | 24 | M6x1 | 40 |FKF6-BR 170 2,400 242
Screw 3. Clamping
51991835 | 10 |30.5\M8x125| 65 |FKF8-BR| 210 4,200 490 | | Sothe harsie down to lam the workpicce.
**) Allowable load to operate the handle For unclamping, follow the above steps back.
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Adjusting Handle Locking Position

B J 352 WO R K S U PPO RT WITH CAM HAN D LE Ensure before use that the handle comes to the recommended position when the piston is locked, by adjusting the height of a support tip.

Body How To Operate Support Tip

Material | S45C steel \
| Finish | Black oxide | ‘ \ ‘
Material | SK4 steel
Finish | Black oxide Hex. Nut £ ]l

Heat treat | Quenched and tempered

Locking Pin
Material | S45C steel

Finish | Black oxide
Heat treat | Quenched and tempered

Handle

Material | SCM440 steel
Finish | Black oxide
Heat treat | Quenched and tempered

* The clamping direction can easily
be changed.

Air Outlet ! ‘ =3
o
t B —_— —_—
~ -
J ) (ﬁ UnIocklng':osmon @ o @ @ o @

Unlocking Position

) )
Before Change / & After Change

(Clockwise Clamping) (Counterclockwise Clamping)

1. Unlocked
No workpiece loaded

Changing Clamping Direction

Loosen the hex. socket setscrew to remove the retaining pin. Turn the handle upside down and put it in position again.

Recommended
Locking Position

The drawing shows

P-For Hex. Socket-Head clockwise clamping.

Cap Screws A

R
/@ ©) 2. Workpiece Loading

¢ E NP Locking End Load a workpiece, and the piston lowers.

Stroke

Socket Setscrew

Part Number [BA\ B C D E F G H J K L M N

The built-in disc spring prevents loosened locking.

51991836 52 |26 |24 |29 |10 |14 |19 |16 | 8 |36 | 8 |40 | 14
51991837 58 |30 |29 |35 |12 |18 | 22 | 18 |95 |39 | 10 | 50 | 16
51991838 75 | 38 |37 |45 | 16 | 23 | 25 | 24 |12 | 51 | 12 | 63 | 19
51991839 85 | 45 | 42 | 52 | 19 | 26 | 30 | 28 [145| 56 | 15 | 80 | 24

Pist Piston Disc Spring
.| Support | Fiston . .
Cam Handles | Allowable Operating .| Spring | Locking |Weight |

Part Number - g < Part Number Load (N) *) Cag\zla;: b Fg\rf))e Mechanism|  (g)

51991836 | M4 | M5x0.88deep | QLCA-04 80 500 | 0-6 213 2

51991837 | M5 | M6x110deep | QLCA-05 100 700 | 0-6 | SpiralCam 335

51991838 | M6 |M8x1.2515deep| QLCA-06 150 900 | 0-7 |CamAngle:4’] 738

51991839 | M8 |M10x1.5 15deep| QLCA-08 200 1,200 | 1-11 1,110 )

3. Clamping Spri

*) Allowable load to operate the handle Turn the handle to lock the piston. pring

14 22 14 .25



MARKER PLATES

Pressure sensitive adhesive on the backside.

CAM HANDLES

Two 2mm-dia. holes allow for riveting. Material [SCM440 steel
ﬂ Finish |Black oxide Installing the cam handle
How To Use [ | . Unclamoing Position Heat treat |Quenched and tempered
./~ Unclamping Position
Black Text ﬁ i Ring Nut / Washer
Material |S45C steel Brass Pad
Finish |Black oxide
Heat treat |Quenched and tempered
Red Plate
0.5mm thick
Material: Aluminum Use to mark the handle position in the clamping mode. A
Use a brass pad and a hex. socket
Part Number K )—A setscrew included.
51991147 3
w| o ————— o6 — O
0 g O
Application Example
L-Hex. Socket Setscrew Brass Pad
Unclamping Position
ST
weeo @/\
s N @’ Clamping Position
AA Lo
Bottom
Part Number A B C D E F G H J
51991858 40 10 4.5 14 12 8 12 12 2
51991859 50 12 5.5 16 14 10 15 14 2
51991860 63 14 6.5 19 16 12 18 16 3
51991861 80 18 9 24 20 15 22 20 3
Allowable Operating | Clamping | Clamping | Weight
FEIBINOWERY) K L Stroke Load(N) ) | Force(N) |Mechanism| (g)
51991858 | M4x0.7 |M3x05-3L| 1.8 80 900 26
51991859 | M5x0.8 |M3x05-3L| 2.3 100 1,300 Spiral Cam 46
51991860 | M6x1 M4x0.7—4L| 2.7 150 2,600 Cam Angle:4° 80
51991861 | M8x1.25 [M4x0.7—4L| 3.3 200 4,000 154
*) Allowable load to operate the handle
14 .26
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SIDE CLAMPS(Standard)

With Handle

Without Handle

[Base]
Material: S45C steel
Finish :Black oxide

Heat Treat Quenched
and tempered

[Jaw]
Material: SKH51 steel
Finish :Black oxide

Heat Treat Quenched
and tempered

[Cam]
Material: SCM440 steel
Finish :Black oxide

Heat Treat: Quenched
and tempered

[Handle]

Material: S45C steel

Finish :Black oxide
[Ball Knob]

Material: ABS resin

Color :Black

How To Use

The long mounting holes allow adjusting the clamping
range. Tightening the hex. socket setscrews in the
base front allows preventing the clamp from sliding
back in the clamping mode,

Hex. Socket Setscrews

Dimensions of Jaw Base
|

PUSH CLAMPS(Standard)

With Handle

Without Handle

[Cam]
Material:
Finish
Heat Treat:

[Piston]
Material:
Finish
Heat Treat:

[Handle]

Material:
Finish

Material:
Color :

SCM440 steel

. Black oxide

Quenched
and tempered

S45C steel

: Black oxide

Quenched
and tempered

S45C steel

. Black oxide
[Ball Knob]

ABS resin
Black

Unclamping Position

Application Examples

Downthrust Clamping

Downward Clamping

Unclamping Position < | | l ;‘(l
TN A 1] -
( 5'sl  E(Across Flats)
2(Clamping Range) L-For Hex Socket N E = (_% gl gfos aHsP. . #J Push Clamp
Head Cap Screws E TD © o - stn
! ! — ]
\
) S - < % — = —
1 = Loy N
) OJ ‘@}: 18 Bottom ‘ e ‘ 4-G
(Throw) B . )
- = Sideways Clamping O
Size A B|C|D|E F Push Clam
. D Clamping| Clamping
QLSC150| 12 [10 | 6 6 |4 |M4x0.7 7 deep Series | A |B|Clpopy BE\F] G H K| L | M EorceiN)| Mechanism
‘ QLSC200| 16 [14.5/ 10 | 8 [6.5 M6 9 deep QLPU150 | 25 |25 | 23| 16 |10 | 1.7|M4x0.7 6 deep|M4x0.7 6 deep|15 |123°| 12| 3000 |Spiral Cam
2(Clamping Range) QLPU200| 32 {32 30| 20 [13|25/Mex1 9 deep|Méx! 9 deep 19.5(135°| 15| 4000 |Cam Angled”
With Handle Without Handle
Allowable Operating|Weight Weight
] L Part Number| J N Load (N) *) (g) Part Number (g) YVhErlkl'nSta”Itng 3 tlp on the pthtfnv t
N - 51991129 | 20 | 695 150 180 51991131 | 150 the clm from o0y any foe,
ote: The handle
e *)slllggﬁb?ol dzi 103 o ﬁoodl 370 51991132 | 310 rust be ordered separately. | Note : See page 151 and 154 for performance curves.
T ’ owaple loa O operate € nanale
\ Hex. Socket Setscrew S B ‘
Size A B © D B [ G H J K L P
Edged J
QLSC150 | 30 | 42 | 7 | 12 | 45 |35 | 12 | 19 |[125 | 4 | M5 | 31 gec -aw
QLSC200 40 62 10 16 65 50 16 28 | 185 5 M8 4
Size R S Clamping | Clamping \
Force(N) | Mechanism d
QLSC150 26 M4x0.7-10L 3000 Spiral Cam
QLSC200 38 M4x0.7-15L 4000 Cam Angle:4
With Handle Without Handle Pointed Jaw
Allowable Operating Weight Weight
Part Number| M N Load (N) £) @ Part Number @ e
51991125 69 20 150 210 51991127 185 See page 151 and 154
51991126 | 104 | 25 200 580 51991128 530 for performance curves.

Note: The handle
must be ordered separately.

%) Allowable load to operate the handle
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STANDARD HANDLES ADJUSTABLE-TORQUE HANDLES

How To Use How To Use

A Plug-In-Handle Adantors QLTL(Screw-In Handles)
) H A Turning the setscrew inside the handle
2 Locking Screw G _, D B allows adjusting the torque to set
® desired cl ing f .
gl E7 - - QLTL(Screw-In Handles) E‘ Hex. Socket Setscrew K a desired ¢ E.lmpl.ﬂg oree

QLSL(Screw-In Handles) AL Load-Setting Distance

[Handle] A L
Material: S45C steel J Y 1
Finish : Black oxide V/‘}

[Ball Kn-Ob] . Hex. Socket Setscrev/ Handle
Materlalf ABS resin Secure the Plug-In Handle to the Adaptor using
Color : Black the locking screw if necessary. ) ]

[Operating-Load Setting Range]
QLTL120/QLTL120-RL : 30N to 120N
- A QUTL-RL(Plug-in Handies) TR Pl Handles QLTL160/QLTL160-RL : 50N to 160N
Hex. Socket Setscrew (Pointed) | F A Note : Ensure that the operating load is not
‘ 5 set below the lower limit to prevent the
g handle from returning to the unclamping
© 5772%737_ . position due to shock load generated

QLSL-RL(Plug-In Handles) I B N (N % s Hex. Socket Sefscren G during the transfer of machine pallets.

Handle

[ Mater]ialz S45C steel Plug-In Handle Coupled with the Adaptor @ =
Finish . Black oxide .

[Ball Knob] _ Size A QLTL-RA (Plug-In-Handle Adaptors) ,
Material: ABS resin Operating
Color : Black QLSL150 59 . ! .

The desired clamping force is reached
QLSL200 89 when the handle folds approximately 15°
See page 154 for the information on
[Stem] operating load vs. clamping force.
I';/ilsitseglali ggl(\:ﬂlfl’o;iiséeel QLTL-RA(Plug-In-Handle Adaptors)
. _E.A_B QLSL (Screw-in Handles) e ompered e
TN ‘ ‘ . [Locking Nut] i « \ Horizontal

QLSL-RA(Plug-In-Handle Adaptors) S SE— Weight Material: S45C steel E, 5 \ Folding
Material: SCM435 steel 9] E:E% = Part Number} A/ B | C|D | E (@) Finish +Black oxide R —to Locking Nor
Finish: Black oxide 9 e sa5C steet * ;ﬂ
Heat Treat: Quenched 51991135 |59/ 20| 8| 5 | M5x0.8 | 30 Finish : Black oxide L\ Locking Nut Note : Ensure that the handle is

and tempered = Heat Treat: Quenched set to fold horizontally.
51991136 | 892510 | 6 | Mé6x1 60 and tempered
QLSL-RL(Plug-In Handles) QLSL-RA(Plug-In-Handle Adaptors) QLTL (ScrewIn _Handles)
. . Weight
Welght Welght Part Number| A B © D E F G H J K Q)
Part Numberl A| B | C|D | E F (g) Part Number| A| B | C | D | E F (g) 51991141 | 895] 60 | 13 | 185| 65| 8 | 12 | 55 | M5:08 | M5x08-16L] 90 Plug-in Handle Installation
51991142 119 | 84 | 15 |23 8 10 | 14 | 65 |M6x1 | Méxi -20L | 140 -In Handle
51991137 |51 |20 |13 | 6 |11 M5x0.8-5L 45 51991139 | 8 (10| 8| 6 | 5| M5x0.8 | 7 OLTL—RL (Pl Handies
51991138 |79 |25 15| 8 |13 Méx1 -6L| 90 51991140 |10 1210 8 | 6 | Méx1 | 14 sotrumber] A | 8| | 0] E| £ | o |weem
Performance Curves 51991143 | 80 | 60 | 13 | 6 | 11 |M5x0.8-5L | M5x0.8-6L| 70
51991144 | 107 | 84 | 15 8 13 | M6x1 -6L | M6x1 -20L| 130
QLSL150 Handles side Clamps QLSL200 Handles side Clarmps QLTL—RA(Plug-In-Handle Adaptors) e e e s
300 Push Clamps 400 Push Clamps Part Number| A | B | C | D | E|F |G |H| J |K W%Q)Jht oo ooy o

=z =5 51991145 | 245 6 | 13 [185|65 | 8 | 10 | 55 |M508 | 6 | 20

—  2a0d = % 51991146 |30 | 7 | 15 /23 |8 |10 | 12 | 65 | M6xi 8 40
§ 210 § 280 o

S 10 S 20 o remps Plug-In Handle Coupled with the Adaptor

g 150 g’ 200 A
Q 120 O 160 I
g 900 Pull_ Glamps % 120 Swing Clamhps

© = Part Number A

© 600 / © 800

— Swing Clarmps 51991143 | . i oot MLl g
= | 51 991145 ' with the adaptor's mating face. Secure
0 20 30 80 30 720 150 0 30 50 700 150 200 51 991144 the han?\e to the a;iaptor using the locking
137 SCrew IT necessary.
Handle Operating Load (N) Handle Operating Load (N) 51991146
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Performance Curves
Pull Clamps (QLPD150)
1000 Pull Clamps (QLPD200)
900 Clamping Force 3000
Z a0 _
< 700 ;2 2500 Clamping Force
8 600 D
L 8 2000
= 500 5
@® L
O 400 == 1500
— 3
_ . 300 @]
Load Settmg 200 Handle Operating| Load — 1000
Distance . 120
100 E Handle Operating Load
3c,35/5’/7o 500
V 7 ° %5 1 2 3 4 5 50 70 oo [130 1160
Hex. Socket )4 Load-Setting Distance (mm) %05 2 4 6 8
Setscrew /t?' % Adjustable-Torque | when clamping force is 900(N). load-setting distance Load-Setting Distance (mm)
Handle is Bmm, and handle operating load is 120N.
Swing Clamps (QLSW150) Swing Clamps (QLSW200)
100 140
900 120 Clamping Force
2 800 Clampinlg Force :-Z;
o 700 D 100!
S 600 et
O O 800
5 500 =
© ®© 600
3 400 8
300 400
Handle Operating| Load
200 Handle Pperating |Load
100 05 120 200 100 30 1760
3394 ——— [0 50 [0 ——— |
0 05 1 2 3 4 5 0 0.5 2 4 6 8
Load-Setting Distance (mm) Load-Setting Distance (mm)
Side Clamps (QLSC150) Side Clamps (QLSC200)
Push Clamps (QLPU150) Push Clamps (QLPU200)
350 450
300 Clamping Force 400 Clamping Force
z z 350
—~ 250 —
8 § 300
—
S 2009 E,? -
8 150 B 200
ol o}
~ 100 — 150
. 100
500 elpelle Closeiin Ag 500 Handle Pperating |Load
0 0 |35 50 70 95 120 50 70 100 130 160
05 1 2 3 4 5 0 0.5 2 4 6 8
Load-Setting Distance (mm) Load-Setting Distance (mm)
Note : The above performance curves apply when clamps are degreased. Note : The above performance curves apply when clamps are degreased.
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B /PPLICATION EXAMPLES

Clamping Pins
QLPD200-8x8

Pull Clamps

Pull Clamps
QLPD200R
Swing Clamps
QLSW200R
Swing Clamps
QLSW200L

Side Clamps

Adjustable Miniature Stops
BJ211-08001

Side Clamps
QLSC150R

14 31

APPLICATION EXAMPLES

Actual Applications of Swing Clamps
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How To Use

SPRING-LOADED WORK LOCATORS

Mounting Hole Dimensions

Present Method

New Method

e B
! Spring-Loaded
C-Hex. Socket Head Work Locator,
[Body] /Cap Screw Accurate
Material: S45C steel = | =
Finish - Black oxide l M I -
. ‘;
Heat Tr.eat. denched and tempered U U Spring-Loaded
[Locating Pin] Work Locator .
Material: SK4 steel Before Setting Workpiece After Setting Workpiece gg:;%‘rlaoaded Work Locator,
Standard Accurate Heat Treat: Quenched and tempered *
When the workpiece is set, the tapered pin is pressed down to locate it Use of tapered pin allows secure locating with no clearance between the locating hole
The accurate style allows vertically as well as horizontally positioning and the tapered pin.
the workpiece with accuracy.
oA 2-C

\ 1 i
e | N
M |
I, .
oL
_ Ny : A
< | . ‘ Series (H7) B ©
w [ 51991521
o (©)] I § 51991522 15
s 51991525 (H7-effective depth: 8) 16 |M4x0.7
© 51991526
51991523
Standard Accurate Section A-A M .20 21 |M4x0.7
51991527 (H7-effective depth: 10)
51991528
Standard
Part Number | A B (g%) D E [ G H J K L M
51991521 1 1 1 ; 1 ’ 1 4 35 | 6
51991522 3 5 5 5 6 5 35 5 6 5 45 7
51991523 55 | 9
51991524 18 20 20 10 8 20 40 30 22 45 75 1
Locating Hole | Support Capacity | Weight
Part Number | N Dia. %) (N) %)
51991521 381t ¢ 52 45
51991522 | "* [ 44810 ¢ 62 6410193 45
51991523 58 to ¢ 8.2 9%
51991524 9.3 $7.8 to 6102 5510 20.5 95
Accurate
A ©
Part Number (£0.0) B ) D B F G H J K L M
Il | 15 15 15 7.5 6 15 35 25 16 45 35 6
51991526 ' ' 45 | 7
51991527 ) ) ) 1 ) A | 4 55 | 9
51991528 | 0 | 0 |0 | 10 ] 8 [ 20 [ 40 10 S 75 | 11
. - - Swing Clam
Part Number | N Locating Hole | Support Capacity | Weight g P CP7_10
Dia. *) (N) (g) Spring-Loaded Work Locator
51991525 $381to ¢ 5.2 50
51991526 | ** | pasw 62 | 4P [
51991527 $58 10 ¢ 8.2 100
51991528 | 3 | 47810 102 | °°%° [Tipg

¥)Within these diameter limits, locating holes can be chamfered up to Tmm x Tmm,

14 36

Note:In clamping, hold down the workpiece by hand to avoid lift that can be generated by spring

force.
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EXTENDABLE WORK LOCATORS

How To Use

CP700 WORK LOCATORS

[Body] How To Use

Material: S45C steel
Finish : Black oxide
Heat Treat: Quenched and tempered Present Method

[Piston]

Material: SCM440 steel
Finish : Black oxide

Heat Treat: Quenched and tempered

[Handle]
Material: S45C steel
Finish : Black oxide

Extended Application

r"{:"

Ll
Hex. Socket Setscrew flustebe

anh Brass Pa —# (oust o]
[Body & Piston] i 7ﬁ,r ,,,,, PTE
Material: S45C steel X Extension Shaft J:F[‘

(custom-made)

Finish : Black oxide ‘ ! ‘
Heat Treat: Quenched and tempered

With an extension shaft and a shaft holder

[Ball Kr_)ob] _ [Crank_ shaft] prepared separately, the handle control can
Material: ABS resin Caling and damace cavsed Material: S45C steel be easily done even when small space is
Color - Black g g Color : Black available under the workpiece.

3-N-For Hex. Socket Retracting End

Head Cap Screws , @

Locating-Pin Mounting

Locating Pin
(custom-made)

Our Method
3-L-For Hex, Socket

Head Cap Screws

Hex. Socket Setscrew

Projecting End

g
Q.
©
2 No galling caused ‘ ]
& M The handle position can be changed freely, Projected Mode
o clockwise or counterclockwise, o . .
= A locating pin can easily be mounted by using a hex.
% The locating pin gets projected only after socket setscrew when the piston is fully projected
a the workpiece is set on supports. = (locating pins must be prepared separately).
o This allows loading and unloading I
the workpiece smoothly, with no galling. 2
Get the locating pin projected to locate 9
the workpiece after it is roughly positioned B
ith the help of locati ides. 2
< with the help of locating guides g OIXTn
o Feng Seteorow Locating-Pin Head Dimensions
ﬁl 30°
I (C)) 7
] < VA
_ ’ | x| 12 or less
¢H Projected Mode = < ; | 15 or less
* \ Determine the dimensions
w (©) marked with an asterisk
\ consblderlng a hclearankce
w set between the workpiece
Retracted Mode and the locating guidéos.
Projected Mode When the taper angle
s is determined to be smaller
- than 30" (recommended).
set the clearance smaller.
Part Numb ABCDEFGHJ K|l L/ MIN|P Part Numb ABCDEFGHJ KLMN Features
art Number (gB) - art Number
9 (G7N) (P.CD) Projected Mode (g6) (G (D) -Can support heavy workpieces made from steel
51991529 48 112 120 |34 |28 |12 | 8 |60 10|17 | 5 |46 |M5]| 71 51991533 48 |12 120 | 50 | 28 | 12 8122|2738 |M5|65 | 40 | 14 or cast iron
51991530 61 115130 148 142 |14 |12 |80 |13 123 | 7 | 63 | M6 | 94 <= Workpiece Centering 51991534 61 115130 |65 |42 14 |12 | 26 | 31 | 52 | M6 |87.5| 65 | 16 -No tools needed
Allowable Operating | Max. Workpiece| Weight ! Adjustable [Alowable Operating | Max. Workpiece [Weight ~-Different locating pins can be mounted depending
Part Number | Q | R | S | T U Load(N)%)  |Weight(kg) )|  (kg) E)In 'Gettsd Part Number | Q R S Handles | LoadN)) | Weight(kg)#x) | (kg)  on workpiece's locating holes.
rojecte
51991529 20 |100] 13 | 5 | M4x0.7-5L 150 250 0.42 51991533 5 | M4x0.7-5L | M6x1 12 deep |FKR6X10-BR| 170 250 0.59 “The piston stays locked when it is fully projected
51991530 25190 | 15| 8 | Mext -8L 200 300 1.04 Rt 51991534 6 | M5x0.8-8L | M8x1.25 17 deep |FKR8X15-BR 210 300 1.31  or retracted until the handle is operated again.
%) Allowable load to operate the handle ],Rough Loca’qng With  2Pin Projection S.Comp_leted %) Allowable load to operate the handle
%¥)Max. weight that allows the locating pin to project and provide workpiece centering Locating Guides Locating %¥)Max, weight that allows the locating pin to project and provide workpiece centering
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[Body] [Body] .
Material:FC300 cast iron Material:FC300 cast iron
Annealed ¢ Annga_led
Precision ground ‘ E Precision ground
[Alignment Bushing] ® [Alignment Bushing]
Material:SUJ2 steel ‘ ‘ * Material:SUJ2 steel
Heat treated ‘ ‘ Heat treated
[Threaded Insert] ‘ b g [Threadgd Insert]
Material:S45C steel b Material:S45C steel
Heat treated | 4 Heat treated
| \ {L ,
© 0P
[FRRT 1 E=9 |
S e RaSd
| , | !
B N A
55+0,04 | ! A-Dia. MTP Holes
- ‘ 0 2 _// 8 812 3
40 —L[ 0 /300 [B] o oo
For B-Dia, Locating Screws™ 00 A A-Dia, MTP Holes @)
G 001 \ | |
/ ‘ s : i
/] T o Mfe , = 5
i o Bl 4@ 9 S} &
M THET = — w1l =
© | & By iy ©) Y
Q G) () 0.0
Il Il
! +
() Ll 0401 Al 1 12500 0.01
0. 001 0@ B
00
‘ E
! For C-Dia, Locating Pins For B- Socket-Head Cap Screws
L&_@i'_@;?\ For B-Dia. Locating Screws [
= e | o [ & .
' _| = _
© % 9 5%
‘ 8 J [
@)
+
Q 50+0 .02 37,50
A B © D No. of No, of Proper Locating Screws |Weight
Part Number (F7) | (Thread)| (F7) |(£0.02)|(*0.(2) £ MTP Holes| Mounting Holes Cod. (kg)
51991535 160 | 210 15 10 26
751991536 12 Mi2x1.75 | 12 210 | 260 148 21 1 51991863 737 - —
51991537 160 | 210 15 10 25 Part Number A B &9
51991539 M12x1.75 M12 12 6.3
-MTP-hole protection plugs and eye bolts are included. 51991540 M16x2 M16 16 6.2
-Locate on a tooling plate or block using Locating Screws.
‘MTP holes spacing : 50 * 0.02mm -Locate on a tooling plate or block using a round pin and a diamond pin.
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BJ633 H RISERS

1SS} A
50 19
GE fG)
(L 1T A T ]
L0 | | - |
| _ 1/ S~ L —
&3 A e Pp——
“‘\\\\]_\ | = 1 | i 1
[\ i | \\Zau
| For B- Socket-head
Cap Screws
| |
)
[Bodly] “,J / “,J &
BWMaterial : FC300 cast iron - VI
B Annealed
B Precision ground
[Threaded Insert]
B Material : S45C steel A |
BHeat treated | ZI
L T L
| |
Part Number | iéon B c D V\éﬁg)ht
51991543 100 3.2
51991544 15| W6 Miex2 16 38
BHow To Use
BJ530 BJ130 BJ112
Hook-Clamp Holder Hook Clamp Screw Side Clamp
) (used as stop)
I T ] 9 ?:E
| 1
e __ | BJE33
: ] . A H Riser
| | | | |
-[_| | | | @@@ | | | |

Use to raise a workpiece or components, parallel to a tooling plate.

14 a2

BJ634 H RISERS

135 A
50 50 19
‘ (G) (G)
& o & 1 1
O o A
7: 77777 4,/ N I %7
[Body] 3 ff,f;f I N I
MW Material : FC300 cast iron R Lé { AT H
B Annealed T 1\?4"\ } ’3 *@ I T 7 T
BWPrecision ground ‘ } ‘
[Threaded Insert] For B- Socket-head
W Material : S45C steel C Cap Screws
BMHeat treated
i \ i
‘ (|
| | !
\
| | |
A Weight
Part Number (+0,01) B C D (kg)
51991547 100 5.1
51991548 1p5 | Mi6 [Miex2 | 16 5.8
14 .




SHEVGIY TV V BLOCKS

BMaterial : S45C steel
HEHeat treated

MBlack oxide finish

M Precision ground

BJ440-08032

BJ440-08040

1
|
250,01
45

|
+0,01

45

=

For M8 Socket-head
Cap Screws

For M8 Socket-head
Cap Screws

B Material : S45C steel
M Heat treated

MBlack oxide finish

B Precision ground

BLOCKS

|
I
O
8.
S &c
O
| For B-dia
5 Locating Screws

| S
| &
| e
} G) | G)
‘ T
Locating | = Locating ‘ =
Bushing ~ ) Bushing ~ |
(G)% ¢85 (G)% __1$85
o206 _|.e12r6
Part Number - a Bl
min. max. (9)
51991549 10 25 200
51991550 15 50 370

<
8 L
D; (G)
50
B C
Part Number A F7) Min. Max D E F
51991551 63 1 15 80 Mi12x1.75 2 34.72
51991552 75 100 30 deep 39.65
51991553 63 16 35 80 M16x2 o5 34.72
51991554 75 15 100 35 deep 39.65
Proper Locating Screws | Weight
Part Number Cod. (kg)
51991551 29
51991552 51991862 33
51991553 2.9
51991554 51991864 33

14 24
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=Ny VETAL PROTECTION PLUGS B CENTERING PIN
(] Aot &
2/ w
2
§ — ! ol &
3 S}
12
51991556 51991555
34 L1
L
Part Number Thread W(e;]%’ht
51991555 M12 15
51991556 M16 20 Part Number Dgs L L1 Weight
57290020 D16/M12 18 (Kg)
57001051 25 77 34 0.81
-Replacement protection plugs. 57001052 40 87 44 112
-Use to keep chips and dirt out of unused MTP holes. 57001053 50 87 44 136

BJ701 HIGH PRECISION LOCATING SCREW _ CENTERING PIN FOR ALIGNING HOLE

08
08
w vd s/
g | =
o 14 ] 5
=
B H
C 12
Material:.SCM435  steel D
Heat treated L1 40
Black oxide finish
Precision ground L
Part Number | A~ B lclbp|E|F G " W?gilg);ht
5199 18 66 23 | 45 | 57 52
519918 62 12 33 | 55 |67 | 18 | 10 | M12x1,75 | 22 59
5199 18 63 43 | 65 | 77 68
51991865 | 15 | 30 [ 55 |71 | o4 | 14 | m1ex2 | 25 | 120 Weight
5199 18 64 40 | 65 | 81 134 Pl bl Dgs Digs L L1 (K9)
0005 57001061 25 20 75 35 0.23
* 0013 57001062 30 20 85 45 0.34
’ 57001063 30 35 85 45 0.40
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EDGE CLAMP

Edge clamp

M12x14, complete with M12 mounting.

Body is made of case-hardened steel and blued.
Clamping hook is made of case-hardened steel and blued.
Tightening torque 75 Nm.

Mounted using strength grade 10.9 screws.

F1 | F2 [Weight
[KNI| [KNI| [g]

58990101 | M12x14 | 14 65 [M12] 12| 5 | 1530
Special versions (dimension H +0.01) are available on request

Order no. E]F4{= % H+01| G

Use:
The mechanical side clamp with holddown
effect can be used as a clamping element
and as a fixed stop.
Moving the adjusting bolt causes hook ends
to clamp the workpiece. At the same time,
a pull-down effect occurs on the contact
surface. -7 .
Attaching a lateral stop enables the wor- F
kpiece to be repeatedly clamped. e (1 :
When used in conjunction with base g @ L/ v
SEA N
F

plate 58990103, the side clamp can also

be placed across the table groove.

In conjunction with round base plate
58990102, only along the table groove. ~

Advantages:

- compact dimensions ; .
- workpiece fastened rigid and secure M 6
through pull-down effect

- plate tension increased to make holes and
grooves

- lateral plate tension to completely finish
surfaces without collision contour

- lateral thread enables a stop to be faste-
ned

- can be used for horizontal

and vertical applications

- reduced tooling time and tool elements
cuts tooling costs

- diverse and variable applications

50

@ 68+2
(65 mm)

Note:

Flat sliding block 58990104

Enables the side clamp to be accurately
positioned in the machine table groove.

14 48

BASE PLATE, ROUND

Order no. Size % H o]

Weight
[a]

58990102

M12x14 14 30 M12

910

Base plate, round

M12x14, complete with fixing screws.
Housing from hardened, nitride steel.
Fastened with screws of strength class 10.9.

Use:
Used in conjunction with side clamp 58990101
to clamp slot the table groove.

Advantages:

- clamping along the groove achieved with the side clamp only
- workpiece mounting surface increased by 30 mm.

- same external diameter as side clamp 58990101

Note:

Flat sliding block 58990104

Enables the side clamp with round base plate

to be accurately positioned in the machine table groove.

]

50

Y

Y p— -
: AS

)
N
06,5

Order no. Size % H 0]

Weight
[a]

58990103

M12x14 14 30 M12

1330

Base plate

M12x14, complete with M12 mounting.

Body is made of hardened and tempered alloy steel,
Mounted using strength grade 10.9 screws.

Use:
Used in conjunction with side clamp 58990101
to also clamp slot the table groove.

Advantages:

- Clamping also along the groove achieved

with the lateral clamp only

- workpiece mounting surface increased by 30 mm.

- side clamp can be pushed 40 mm on the base plate

Special versions (dimension H +0.01) are available on request.

©

cEfE

e

0§

OT
Bt
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SIDE CLAMPS

CP106 TOE CLAMPS

Material:S45C steel
Finish :Black oxide
Heat Treated

Material: S45C steel
Finish :Black oxide
Heat Treated

A For Hex. Socket Head Cap Screws

K-For Hex. Socket Head Cap Screws

L Washer
N ‘ 1 - £
: : L |
| N\ EE= Washer
T A w
T I
_ T
ion A-A . E
Sectio 3 J« @
-G _ ‘ Section A-A
H Clamping |Allowable Screw |Weight
Part Numberf A| B| C|D|E | F |G H7) JIKILIM] e (N) | Torque (N-m) | (g)
51991557 | 35|25 6 (245 15| 3 |10 6| 7 M 8/1.6] 10| 7,000 25 100
51991558 |43 /30| 829 | 19| 4 [12| 6| 7 M10/2 | 11| 8500 50 185 H Clamping | Allowable Screw |Weight
Part Numberf A|B|C |D|E|F |G JIK|L|M
51991559 |54 | 35| 937 [ 23| 5 [ 16| 810 |M12/2.3] 12| 20,000 9 320 Gty (h7) Force (N) | Torque (N'm) | (g)
51991560 |65 | 40 | 10 |45 | 25| 6 |20 | 10 | 10 IM16/3.2| 14 | 40,000 200 520 51991561 |32 | 25 | 25 1215/ 15| 3 | 10| 6| 7 M 8/1.6 10| 7,000 25 115
How To Use and Install 51991562 | 40 |30 |32 126 | 19| 4 | 12| 6| 7 Mi0/2 | 11| 8500 50 225
<Drill a cap-screw hole and a ]ockmg—pm 51991563 50 35 38 33 23 5 16 8 10 M12 23 12 20,000 90 390
hole as specified. 51991564 | 60 | 40 | 45 140 | 25| 6 | 20 | 10 | 10 |M16/3.2| 14 | 40,000 200 640

-One flat washer is included.
How To Use and Install

-Drill a cap-screw hole and a locking-pin
hole as specified.
-One flat washer is included.

'_-$ ¢ H +0.05
77

K
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CP1 00 SIDE CLAMPS Part Number| A | B | C | D | E | F |G| H| J | K|L|M
51991565 62 | 22 | 40 | 14 | 20 | 3 | 14 |3 [25t032] 12 |14 | 85
51991566 78 | 25 | 50 | 18 | 25 | 4 | 18 | 37 |32to 40| 16 | 17.5 | 11
51991567 93 | 32 | 60 21 30 5 21 45 140 to 48] 20 | 20 13
51991568 124 | 38 | 80 28 | 40 6 27 | 6 1481063 25 | 26 17
Clamping | Allowable Screw |Weight
Body] Part Number | N P R S T Force (N) | Torque (N-m) | (kg)
Ma¥erial: S45C steel 51991565 5 | 14 | 755 |M 8x1.25-20L | M4x0.7-8L 6,000 15 0.23
Finish - Black oxide 51991566 7 1175 | 95 |M10x1.5-25L | M5x0.8-10L | 10,000 30 0.41
Heat Treated 51991567 8 | 21 |113 |M12x1.75-30L | M6x1-12L 17,000 65 0.75
[Arm] 51991568 10 |28 151 |M16x2-40L | M8x1.25-16L | 25,000 130 1.57
Material: S45C steel
Finish : Black oxide How To Use and Install
[Jaw]
Material: SKH51 steel
Finish : Black oxide
Heat Treated )
Clamping Spacs
R
A
D __E
S-Ball Thumb Screw _Fixture Plate
.\ ] | Smaller clamping space allows clamping a larger workpiece.
= 3 —— 11 o
[= {EDCIOH
F
Hex. Socket Head Cap Screw
K | |
| | B T [ .
, | B
Fl% ﬁ L |
O
{ @ Hex. Socket-Head Setscrew
| - <|:‘
hd ° F |
I ) I
= The hex. socket-head setscrew works to prevent the clamp from
sliding back if screwed in until it contacts the cap screw.
T-Hex. Socket-Head Setscrew,

14 52 14 .53



CP101 SIDE CLAMPS

[Body]
Material: S45C steel
Finish : Black oxide

[Arm]

Material: S45C steel

Finish : Black oxide
Heat Treated

[Jaw]

Material: SKH51 steel

Finish : Black oxide
Heat Treated

P-Ball Thumb Screw

o O

(OmE

Washer x 2

"
~ N
*ﬁ
|

R-Hex. Socket-Head Setscrew

Part Number| A B © D E F G H J K L
51991569 40 50 40 20 6 35 10 53 12 21 8.5
51991570 50 65 50 25 8 45 12 741 16 27 | 11
51991571 60 70 60 30 10 50 15 8 20 31 13
51991572 80 90 80 40 15 65 20 | 102 | 25 39 17

Clamping | Allowable Screw | Weight

Part Number| M N P R Force (N) | Torque (N-m) (kg)
51991569 32 62.5 | M 8x1.25-35L | M4x0.7-10L 11,000 25 0.33
51991570 40 74 | M10x1.5-40L | M4x0.7-12L 18,000 50 0.66
51991571 48 9 M12x1.75-50L | M5x0.8-15L | 25,000 90 1.06
51991572 64 | 115 | M16x2-60L M6x1-20L 46,000 200 2.38

How To Install

Hex. Socket-Head Setscrew " \_Hex. Socket-Head Cap Screw

The hex, socket-head setscrew works to
prevent the clamp from sliding back if
screwedin until it contacts the cap screw.

14 54

-Two flat washers are included.
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CP102

WIDE-JAW SIDE CLAMPS

[Body]

Material: S45C steel

Finish : Black oxide

[Arm]

Material: S45C steel

Finish : Black oxide
Heat Treated

[Jaw]

Material: SKH51 steel

Finish : Black oxide
Heat Treated

(SWIVEL) J-For Hex. Socket

Head Cap Screws

\.50,m\7- 5°

\M-Ball Thumb Screw

1
%%m

ILI
=

CP104

TOE CLAMPS

[Body]

Material: SCM440 steel

Finish : Black oxide
Heat Treated

[Jaw]

Material: SCM440 steel

Finish : Black oxide

Heat treated on edge

| |
= { T , T
1 _Ir 1 1 ] J- 3 L 1 1
| T /\ﬁ T i @
1 = R, 1 ! 1 ! I !
1 O \[ 1 1o 0 0 P
| ' I L E
— 19 @: | < h ]
1 ! ‘. I : [ : ! ! 1 : ! !
N——1]| il N 3
T I T I T I T
N-Hex. Socket-Head Setscrew ! A !
Clamping | Allowable Screw |Weight
Part Number| A| B | C|D|E|F|G|H|J|K|L M N Part Number Force (N)| Toraue (N'm) | (kg)
51991573 | 45 | 45 | 40 | 30 | 25 |53 | 12 | 31 [M 8] 32 [62.5| M 8x1.25-35L |M4x0.7-4L 51991573 | 11,000 25 0.55
51991574 | 55 | 55 | 50 | 40 [ 30 [ 7.1 | 16 | 39 |M10| 40 [74 | M10x1.5 -40L |M4x0.7-4L 51991574 | 18,000 50 1
51991575 | 65 [ 65 | 60 | 45 | 35 (8 | 20 | 47 [M12] 48 |91 | M12x1.75-50L |M5x0.8-5L 51991575 | 25,000 90 1.69

How To Use

The jaw swivels to fit an unmachined surface of the workpiece,

14 56

Serrated Ground
A
D
5 > —@G )+ uwo
L-For Hex. Socket /
Head Cap Screws
‘ 7 } N 3

M ! M o

Lo o ] Loopo |  Serrated

‘I “ 1 11 11 1 [» I‘ _) o

| | | |

T“TJ H LT[’T Ground
Serrated Clamping | Allowable Screw |Weight
Part Number A A L R B R L (N)| Torque (N'm) | (g)
51991576 [39.5 65| 7.5/25 45|16 | 7|15 7| 4 M 8/ 25 4,000 8 160
51991578 [60 | 85/10 |40 |60 22|12 |2 9| 6 M12 35 9,000 26 450
51991580 |77 [100/14 |50 7030|142 |13 8 |M16/ 40| 17,000 60 900
Ground Clamping | Allowable Screw |Weight
Part Number A B e e E AL Force (N)| Torque (N'm) | (g)
51991577 [39.5/ 65| 7.5/25 |45 /16| 7|15 7| 4 M 8/ 25 4,000 8 160
51991579 |60 | 85[10 | 40|60 22|12 |2 9] 6 M12 35 9,000 26 450
51991581 [77 |100/14 |50 |70 /30|14 /2 | 13| 8 |M16/40| 17,000 60 900
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CP105

SIDE CLAMPS

[Body & Jaw Carrier]
Material: SCM440 steel

BJ101

ADJUSTABLE TOE CLAMPS

[Body]
Material:FCM440 steel
Heat treated
Black oxide finish

Finish : Black oxide [Sliding Nose]
Heat treated
o] eat treate Material:SCM440 steel
I\/.Ia.terialz SCM440. steel ggitkt(r)i?(;c:dﬂﬁﬁshedge)
Finish : Black oxide Precision ground or serrated
Heat treated on edge
Serrated Ground
Serrated Ground
A
A D | E |
| |
D | B
I
LR >f@ —' T m
A\ ‘ ),
. ‘ Washer
> — —  w m 4
/

- ) |
L-For Hex. Socket / O === N
/7 | |
Head Cap Screws / ( LT,,‘ 7777777777 L}*‘ LL|  Serrated
O ~ — — -l
X =
& e (
W‘ s ( Ly DJ Ground
=S s © | Serrated : :
- [
L Serrated alslceclol el elalul ol k!l L |y |Went
Part Number (9)
51991588 72 | 25 75| 455 | 165 | 16 7 14 8.5 4 7 1.5 150
51991590 105 | 35 | 10 65 265 | 22 12 20 | 13 6 9 | 2 400
Ground 51991592 137 | 40 | 14 89.5 | 30 30 14 26 | 17 8 13 [ 2 830
Ground Weight
Part Number A B © D E F G H J K L M Q)
51991589 72 | 25 75| 455|165 | 16 7 14 8.5 4 7 15 150
Serrated Clamping |Allowable Screw | Weight 51991591 105 | 35 | 10 65 265 | 22 12 20 | 13 6 9 2 400
Part Number| A | B | C| D E | F G IHIJ KL IMIgoree ) | Torque (vm) | (g) 51991593 137 | 40 |14 1895|130 | 30 | 14 | 26 | 17 8 | 13 |2 830
51991582 [39.5| 65(19.5/25|45|16| 7 |15] 7| 4 M 8/ 25 4,000 8 180 - - - -
51991584 |60 | 85129 | 406022 1212 | 9| 6 M12 35 9,000 %6 500 Part Number : When Used Singularly .When Used with Slide Stop Weight
51991586 |77 110038 |50 |70 130 |14 |2 | 13| 8 M16 40| 17.000 60 1.010 e Clamping Force (N) | Allowable Screw Torque (Nem) | Clamping Force (N) | Allowable Screw Torque (Nem) (9)
Ground | T T T Telralnl skl L | Comping [Alowabie Scren] Weight 51991589 3,600 65 4,000 8 150
Part Number Force (N) | Torque (N-m) | (g) 51991590
51991583 [39.5 65[19.5 25 | 45| 16| 7|15 7| 4 M 825 4000 8 180 51991591 7400 19 10400 26 400
51991585 (60 | 85129 |40 (60|22 |12 |2 96 M12 35 9,000 26 500 51991592
—_— 60 830
51991587 |77 100138 /50|70 /30 14]2 | 13| 8 IM16/40| 17,000 60 1,010 51991593 11,700 32 24,000
14 .58 14 .59




BJ102 ADJUSTABLE SIDE CLAMPS

ADJUSTABLE TOE STOPS

[Body & Jaw Carrier]
Material:FCM440 steel
Heat treated
Black oxide finish

[Jaw]

Material:SCM440 steel
Heat treated
Black oxide finish

Serrated Ground Precision ground or serrated
A
D E
'd ‘ 1 \
\ )
Washer
| O
‘ r
ollo prorrermeeteen
A BS © T,,L ,,,,,,,,,, LD LL|  Serrated
\ \ , : /| —
=

@) A |

[Body]
BWMaterial : FCM440 steel
MBlack oxide finish

[Jaw]
EMaterial : SCM440 steel
BWHeat treated
MBlack oxide finish
MPrecision serrated

Serrated

P;‘f’ﬁﬁger AlB|lc|D|E|F |G |H|J]|K]|L]| M WNeight
51991594 72 | 25 | 195|455 165| 16 | 7 | 14 | 85| 4 | 7 | 15| 160
51991596 | 105 | 35 |29 |65 | 265 22 | 12 | 20 |13 | 6 | 9 | 2 | 440
51991598 | 137 | 40 |38 89530 | 30 | 14 | 26 |17 | 8 | 13 | 2 | 920

Ground Weight
part Numper | A | B | C| D[ E | F |G |H|J|K|L|M (g%
51991595 72| 25 | 195|455 |165| 16 | 7 | 14 | 85| 4 7 | 15| 160
51991597 105 | 35 |29 |65 |265| 22 | 12 | 20 |13 6 9 | 2 440
51991599 137 | 40 |38 |895[30 | 30 | 14 | 2 |17 | 8 | 13 |2 920

Part Number Fgr'cag”&r)‘g*) #2%?& Srrcl:)revg i
% 3,600 6,5 160
% 7,400 19 440
% 11,700 32 920

Note *) The stated values are effective when used singularly (not mounted on a serrated adaptor).

D E

f : R
[
N om il
{ @ ‘ U

Washer

o Serrated

Weight

Part Number| A B © D B F G H J K (@)

51991600 | 60 | 25 75 ]335 | 165 | 16 7 14 85 | 15 | 120

51991601 | 9 | 35 | 10 50 | 265 | 22 9 20 |13 2 330

51991602 | 115 | 40 | 14 675 | 30 30 13 26 | 17 2 660

14 .60

Note *) The stated values are effective when used singularly (not mounted on a serrated adaptor).

- Stop that mounts on a BJ500, Rack Block to prevent backslide.
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ADJUSTABLE SIDE STOPS BJ500 RACK BLOCKS

[Body]
BWMaterial : FCM440 steel
WBlack oxide finish

[Jaw]
BWMaterial : SCM440 steel
B Heat treated
M Black oxide finish
MPrecision serrated

For G- Socket-head
Cap Screw

m (O

=

\
&
N

T
71
<

\

\

D

Serrated

B Material : S45C steel T w}-y | I

MBlack oxide finish i i ‘

| | ‘ 1 \
e @ - %} - T m Part Number| A | B | C | D | E | F | G H J V\’(i‘g?)ht
@‘ ) ‘ 51991606 | 16 | 7 013
U N 51991607 | 20 | 9 Through ™ 47
51991608 25 | 13 0.21
51991609 32 | 20 5 | 25 | 25 [ 125|M 8| M 8%1.25 % 0.7
Washer 51991610 | 40 | 28 033
51991611 50 | 38 0.42
51991612 20 5 0.34
51991613 25 | 10 Through|  0.45
51991614 32 85 | 35 | 50 | 20 | M12 | M12X1.75 0.57
51991615 40 | 12 30 0.71
51991616 50 35 0.9
51991617 25 6 Through 0.46
51991618 | 32 | 13 I 062
51991619 40 90 | 40 | 50 | 25 | M16 | M16X2 30 0.78
51991620 50 | 15 %5 0.98
51991621 63 1.24
; ; } | | BHow To Use
; ; O T = N BJ101
: : | i (@ — | L Serrated Adjustable Toe Clamp
i i 1 : l l O
1 — |
X
PartNumber| A | B | ¢ | D | E| F | G| H | J|K W?é%ht
51991603 | 50 25 195 | 235 | 165 | 16 7 14 85| 15 100
51991604 | 75 35 | 29 35 265 | 22 9 20 | 13 2 310
51991605 | 95 40 | 38 475 | 30 30 13 26 | 17 2 625
Note *) The stated values are effective when used singularly (not mounted on a serrated adaptor). Serrated riser that prevents BJ101/BJI02 clamps
- Stop that mounts on a BJ500. Rack Block to prevent backslide. and BJ201/BJ202 stops from slipping backward.
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Cap Screw Style

P1 1 P1 1 1 Clamping|Allowable Screw |Weight
CP110/C BLOCK PUSH CLAMPS
51991622 6,200 10 160
51991623 11,000 22 340
[Body] 51991624 20,000 48 540
Material: S45C steel 51991625 37,000 121 1,050
Finish : Black oxide Note : The stated values of both "Clamping Force” and "Allowable Screw Torque” are based on the manual operation of the knob.
[Piston]
Material: S45C steel How To Use CP112 CP110
Finish : Black oxide Block-Push-Clamp V-Pad Block Push Clamp

Heat Treated

[Knurled Knob]
Material: S45C steel

CP110 Finish : Black oxide 58990201 Fji - 7@
(Cap Screw Style) Fixed V-Block |

Conical Pad (Custom-made)

A
B} 1o 1 1
D E
2 .
Depending on workpiece shapes, a custom pad can mount on the Block Push Clamp.

CP112 MOVABLE BLOCK PUSH CLAMP V-PADS

N-Mounting Holes

@%W@f P-Hex. Socket Head

‘ C For J-Hex. Socket
Cap Screw

‘ Head Cap Screw

Roll-Pin Holes

CP110 Material: S45C steel !
Finish : Black oxide \
(Cap Screw Style) ‘HH ‘ Heat treated
SN D | ‘ D H Weight
— o |— = - - - - —{- Part Number | A B C |oy| E F G - J
o Q Q M iy m (8) min. | max (9)
Q) — = - }‘} T | 51991630 38 19 16 10 15 | 35 92| 15 60| M 5 65
1 ‘ i ol ! ‘ 1 51991631 50 24 19 12 15 | 45 | 11 20 80| M 6| 125
| 51991632 | 65 | 32 | 22 | 14 | 2 | 55 |15 | 25 | 100 | M 8 250
51991633 75 38 25 19 | 25 | 75 | 187 | 30 | 120 | M10 | 390
For F-Hex. Socket
Head Cap Screw B
C D
..IL- J
<< -1 g; 9&
Material: S45C steel [ = _@ ? y
Finish :Black oxide T uT g
Heat treated
K H Weight
Part Number Al B|C|D]|E F|I G| H]|J @} L M| N P R S| T|U Part Number A B © D E F min | max (Kg)
51991622 35124 | 95| 75[ 20 | 26 | 14 8 114110 |2 7 IM5|M 8x1.25 |[M5x0.8 8deep| 4 | 24 | 14 58990201 38 | 25 | 16 8 8 M6 | 15 60 0.09
51991623 45 129 [12 |10 | 25 |35 |16 |10 [ 18 |12 |2 8 |[M6|M10x1.5 |M6xt  10deep| 4 | 24 | 14 58990202 50 | 35 119 | 10 10 | M8 | 20 80 0.19
51991624 55 1 31 |15 |125[ 30 | 40 | 18 | 12 | 20 | 14 | 25| 8 |M 8 |M12x1.75 |M 8x1.25 12 deep| 6 | 30 | 17 58990203 65 | 40 | 22 | 12 12 [M10] 25 | 100 | 0.30
51991625 70 | 37 |18 |15 | 40 | 50 | 20 | 16 [ 25 ] 19 |3 8 |M10|M16x2 M10x1.5 15deep| 8 | 36 | 20 58990204 75 | 50 | 25 | 20 15 [M12] 30 | 120 | 0.52
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For A- Socket-head Cap Screws
//
\
J J
i
: Material:SCM435 steel
| Heat treated M- Hex.
Black oxide finish Socket-Head Cap Screw
M Precision ground #B_K(G)
L -Use with a BJ530 Hook-Clamp Holder.
[Body]
B Material : S45C steel
WBlack oxide finish How To Use
[Screw] (Reference)
B Material : SCM435 steel . . . .
WHeat treated M8 Size M10 Size M12 Size M16 Size
WBlack oxide finish K
#1885 % 2018 % # 258 % # 305 %2
S | i i )
| & | = ‘ !
" | | RS |9
‘ B |
S T o | |
. — i » \
‘ MB8x1. 25 ‘ : Q ‘ Q
MIOx1.5/ | | |
M12x1.75/) Y M16x2 /
Part Number | A B c| Dl E|F|lG|H|J]|K|L]|M W(ekig?t
9 Hook Clamps can be plugged directly into custom
51991634 M8 | M8x125-50L | 18 7 55 45 30 20 3 20 45 25 0.45 blocks with receiving holes as specified above,
B Allowable Screw | Weight
51991636 M16 | Mi6x2 -80L | 27 10 90 75 50 33 5 33 85 50 2.3 Part Number A (h7) C D E F G H J K L M Torgue (N-m) (Kg)
B Aoolication E | 51991637 20 15 38 90
pplication Examples 51991638 | 25 | 18 | 37 | 58 | 22 | 10 | 23 | 12 - - M8x1.25 - 50L 33 95
Casting Surface Casting Surface Casting Surface 51991639 gg gg 30 105
2 /_9— 0/ 4 51991640 20 | 54 | 75 |24 | 12 | 30 | 15 _ _ M10x1.5 - 65L 38 200
L N 7 51991641 40 25 32 210
S EPED h N o~ ¢ 51991642 | 40 66 16 60 280
2 '}} 2 2 51991643 50 | 25 | oo | 92|32 |18 |39 | |25 - - M12x1.75 - 80L 50 310
Side Clamp RN Y 51991644 60 46 350
@) 51991645 40 66 16 31 60 280
i i 51991646 50 | 25 68 92 | 32 | 18 | 39 18 25 | 38 | M12x1.75 M12x1.75 - 80L 50 310
o P s’ 51991647 | 60 46 46 350
¢ ¢ ¢ ) 51991648 40 170 420
, Support Block o T B 51991649 50 | 32 | 75 |101 |36 | 22 |39 | 21 | 25 | - - M16x2 -  85L 150 470
2/‘ 2/‘ Screw Jack 2/ Miniature Jack 51991650 60 130 530
Machined Surface Surface Casting Surface 51991651 50 38 150 470
32 | 75 |101 | 36 | 22 | 39 21 25 -
51991652 | 60 46 | M12175 | Mi6x2- 85l 130 530
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i m - - O H
G
i " T i L
w O T N
‘ v 5| T
\
D J
~ A
=2 Material:S45C steel B
M— Hexl Socket—Head C(CU Black oxide finish
Cap Screw SN 2
A 5
i §
| T e
Material:SCM435 steel i ] &)
Heat treated | ‘ | . 1
Black oxide finish 1
Precision ground |
C Allowable Screw |Weight
Part Number| A | B 7 DI E|F G H J Toraue (Nm) 9| (g)
51991671 55| 74|18 | 25 | 22 | 24 |M 8x1.25 |M 8x1.25 | 20 30 140
T 51991672 63| 93 | 21 | 400
51991673 80110 20 | 30 | 30 | 32 |M12x1.75 |M10x1.5 23 40 500
51991674 80,110 1,080
51991675 |100|130 25| 40 | 36 | 40 [M12x1.75 | M12x1.75 | 25 50 1.280
i 51991676 | 80| 110 1,690
| 32|40 |46 | 50 |MiBx2  |MiBx2 | 25| 80 [
| 5 51991677 |100] 130 2,000
‘ L %) The above screw torque values are effective for istallation of Hook Clamps.
T How To Use
BJ130
Hook Clamp
Part Number | A | B | C | D | E| F | G| H| J|K L S | BJ530
Hook-Clamp Holder
51991655 30 22 10 35 22 12 10 68 | 19 20 M 8x1.25 \
51991659 40 16 107
51991660 50 | 32 | 18 | 50 | 36 18 15 109 30 | 25 | Mi12x1.75
51991661 60
51991665 40
51991666 50 36 22 50 36 21 15 | 116 | 30 25 M16x2
51991667 60 BJEOO
Clamping Force | Allowable Screw | Weight Riser Cylinder
Part Number M N (N) Torque (N-m) | (g)
51991655 M 8x1.25-30L 6 6,700 20 135
51991659 13,500 450 |
51991660 M12x1.75-45L | 10 12,600 45 480 |
51991661 11,700 520
51991665 13,400 630 :
—51991666 Mtéx2  -55L | 10 12,400 60 | 680 Holder that is specifically designed to receive a
51991667 12,000 740 BJ130 Hook Clamp.
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RISER CYLINDERS ADJUSTABLE STOPS

A-Adjustment Screw

) {=a
any
E f L
F
J

(For Mini)
B e - Body]
Material: SCM435 steel(Min) e EEm—— =] Material:S45C steel
S45C steel(Standard&heavy) Black oxide finish
Heat treated(Mini) )
Black oxide finish F [Adjustment Screw]
Material:Steel
A Heat treated
B Black oxide finish
= ™
|
N
e
@ ST "
==+ 5 0
| | )
[
T
R L
|
For G- Socket-Head
Cap Screw
Part Number | A | B | ¢ | D E F W‘(a;%ht
51991678 32 51 105
51991679 40 59 135
51991680 50 69 170
51091681 | 65 | 84 | 22 | 24 (M8 120 o
51991684 50 80 480
51991685 65 95 640
51991686 80 110 36 40 | M12x1.75 35 780
51991687 100 130 980 Weight
51991688 | 125 | 155 1,230 Part Number | A BlIC|PIEIFIGIHIT I
51991691 50 80 770 51991698 M 8x1.25 32 25 20 40 21 |M8 7 50 95
51991692 65 95 1,000 51991699 M12x1.75 50 40 32 60 36 | M12 | 12 | 100 500
51991693 80 110 46 50 | Mi6x2 35 1,230 51991700 M16x2 63 50 40 80 46 | M16 | 14 | 100 | 1,200
:133:23; }gg 12(5) 7}':;8 -Side stop that offers three options of screw height.

-Can also be used as auxiliary clamps.
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BJ211 ADJUSTABLE MINIATURE STOPS

Material:S45C steel
Heat treated
Black oxide finish

-

For G- Hex. Socket Screw

| e
T
i
i

Part Number | A | B | C | D | E F © We(’ig%ht
51991213 | 40 | 56| 48 | 40 | 13 |M 8x1.25 |M 8x125 | 60
51991214 | 50 | 70 | 60 | 50 | 17 |M10x1.5 |Mi0x15 | 120
51991215 | 60 | 84| 72 | 60 | 19 |Mi2x1.75 |M12x1.75 | 190
51991216 | 80 | 112 | 96 | 80 | 24 |Mi6x2  |Mi6x2 | 410

Application Examples

BJ130
Hook Clamp

BJ530
Hook-Clamp Holder

Support

\BJZ] 1
Adjustable Miniature Stop

Miniature size allows use in small space.

Knurled Nut

Ni==s

BJ211
Adjustable Miniature Stop

Can be used as auxiliary clamps.

BJ214 SCREW STOP BUTTONS

H-Hex, Socket-Head Setscrew

Material: S45C steel
Finish :Black oxide
Heat treated

J-Hex. Socket-Head Setscrew
(with brass pad at the end)

Hor g oo

Part Number | A | B | C | D | E| F| G H J W?g“
51991701 | 30 |13 | 7 | 10 | 19 | 7 IM8xi25 |M6x  |M5x0.8-12L | 40
51991702 | 40 | 165 85| 12 | 22 | 8 IMi10x15 |M 8x1.25 |M5x0.8-12L | 75
51991703 | 50 |21 |11 | 15 | 24 | 9 IM12x1.75 [M10x15 |Mex -20L | 120
51991704 | 60 |23 |12 | 20 | 30 | 12 IM16x2  |Mi2x1.75 |Mexi -20L | 210

Extension Bolt

How To Use

J-Hex. Socket-Head Setscrew
(with brass pad at the end)

%) Minimize this clearance

when installing.

Installation Information

1. Screw in the body completely.

2. Screw back the body and set the adjustment screw,

3. Tighten up the hex. socket-head setscrew to lock
the body.

14 .72

-Use to stop a low-profile workpiece.
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BJ360 COMPACT WORK SUPPORTS BJ350 WORK SUPPORTS

How To Use Application Example
R @ J A For N- Socket-Head
et , or N- Socket-Head ||  ———-—--
! ‘ ‘ ’_5, Cap Screws A - ?
N @@ B @ Work Support
g AL, BJ360 :
= é | /) Compact Work Support w L A
2 o B i 7 |
J-Socket-Head Ball S oay ]
[a) TC CTeas S SETE Materla[S45C .Stee[ M- Ball Thumb Screw — «‘» J—— Ideal for preventing the workpiece
[Body] - Black oxide finish | ‘ from chattering and deflecting.

Al o = X [Piston] " - :
l\/_la_terlal: S45C stgel t/ Extension Bolt Material:SK4 steel w ol -The positive Iockmg. mechanlsm offers
Finish :Black oxide : ) 1 Heat treated ‘ o high support capacities,

[Piston] . Knurled Thumb Knob Black oxide finish ‘ -The above support capacity values
lll/_la_teglal: glK4kste(-?(l:I L H are reached when the ball thumb screw
inis :Black oxide is fully tightened.
Heat treated Note) The socket-head ball screw is glued to the knurled thumb knob. v
Part Number A B C D E F G H J K
Part Number | A | B | C | D | E | F |G H J K 51991152 38 | 19 | 29 | 35 | 12 | 15 | 15 | 176 | 13 8
51991148 | 15 | 6 | 18 | 5 | 3 | 16 | 13 | M 8x1.25 | M4x0.7-16L | 16 51991158 | 50 | 22 | 37 | 47 | 16 | 20 | 20 | 211 | 16 10
51991149 | 19 | 8 |22 | | , |20 [ 17 | MI0x5 | M5:0820 | 20 51991154 | 65 | 256 | 42 | 52 | 19 | 25 | 20 | 246 | 185 | 15
51991150 | 22 | 10 | 25 24 | 19 | Mi2d.75 |Mex1 250 | 24 51991155 | 76 | 32 | 47 | 5 | 256 | 30 | 27 | 283 | 25 15
; . : : Support Piston Spring | Weight
Pi Weigh
Part Number | L M ;:Sé?_z:p(r,'\?? SuppoEtNC)apamty ?ég) I Part Number L L A Capacity (N) | Force (N) (9)
51991148 | 132 15 10 3.0 200 %6 51991152 M 6x1 10 deep M 6x1  -16L] M 6 4,000 Oto 6 150
51991149 | 163 | Mdx0.7-6L 300 79 51991153 M 8x1.25 15 deep |M 8x1.25 -20L| M 8 6,000 Oto 7 285
51991150 | 223 1.8 10 3.0 400 150 51991154 M10x1.5 15 deep [M10x1.5 -25L| M10 7,500 1to 11 480
51991155 M12x1.75 20 deep [M12x1.75 -30L| M12 9,000 1 to 11 800
Application Example
H-Across )
2 Flat Hex. Wrench [ A €
o T U@ )
T M-Socket-Head Cap 4
*ﬂw Setscrew '
iy _F 2A
Lbal Thumb Serew ||| K \‘%»\
[ [T R
=2 iI Sy 5
E\ \ T | ol &
[BE/IdY] 1:S45C I é E\\ft ° ‘
aterial: stee . P
Black oxide finish W [ : 1cheal for preventing ‘chef workpiece
. hattering and deflecting.
[Piston] J-Mounting S M M rom ¢
Material:SK4 steel LTI SETE . Th itive locki hani <
Hoat treated Section A-A he positive locking mechanism offers
Black oxide finish high support capacities.
To install, insert a hex. wrench through the piston |-The above support capacity values
into the mounting screw. are reached when the ball thumb screw
is fully tightened.

Part Number A | B @© D E F G H J K
51991156 28 | 14 | 33 | 39 | 10 | 131 ]222| 4 |M 6x1 M 6x1 12 deep
51991157 35 | 19 | 42 | 52 | 14 [ 1721275 5 [M 8x1.25 | M 8x1.25 16 deep
51991159 50 | 26 | 60 [ 70 | 16 | 28.1 | 42.1 8 |M12x1.75 | M12x1.75 24 deep
51991160 60 | 33 | 70 | 80 | 22 | 266|474 10 [M16x2 Mi6x2 32 deep

Support Capacity | Piston Spring Force | Weight

Part Number L M (N) (N) (g)
51991156 M 6x1  -16L|M4x0.7 - 8L 4000 10 to 22 150
51991157 M 8x1.25 -20L|M4x0.7 - 8L 6000 10 to 27 300
51991159 M12x1.75 -30L|M5x0.8 -12L 9000 15 to 30 865
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CP300 EXTENDABLE WORK SUPPORTS partumber [ ] [ c [o[e [ e [o ][ [u[u[n]p[n]s

51991709 80,40 31|40 | 4 |16 25|40 |25 |10 |18 |22 |32 |55| 8 |235
51991710 95,50 39|50 | 5 |20 |35 |30|10]23 25|40 65| 9 |28
51991711 115160 | 47 |60 | 6 |24 |38 |60 |40 | 15|28 | 32 | 50 |9 | 12 |355

[Body]
Material: S45C steel Support | Allowable Screw Weight
Elnlsh : B[ack. ox1d§ Part Number T U \Y Capacity(N)| Torque (N-m) | (kg)
[Fiston & Locking Pinl 51991709 | M 8x1.25 12 deep |M 8x1.25 | M4x0.7-10L | 700 1 0.82
Finish : Black oxide 51991710 M10x1.5 15 deep |M10x1.5 M4x0.7-10L 800 1.5 1.52
Heat Treated 51991711 M12x1.75 18 deep [M12x1.75 | M5x0.8-16L 900 2 2.67
[Spindle] Note : The stated values of both "Support Capacity” and "Allowable Screw Torque” are based on the
Material: S45C steel manual operation of the hand knob.
Finish : Black oxide
Heat Treated How To Use

[Piston Plug]

Material: S45C steel
Finish : Black oxide
[Knob]

Material: FC200 cast iron
Finish : Chrome plated

Conhventional Method

Cumbersome height adjustment with a wrench J

A M Limited positioning area ‘ L
M3x0.5-5L Retaining Screws K H
H/2 ‘
Vo o |
e R - S I =UE |
a4 1
ép Hand Knob Extendable Work Support Method
Easy height adjustment with a hand knob
Flexible positioning
L

SRR S A 11— Hand Knob
|

I J :
L Support Tip (custom-made) /yﬁ\

b

V-Hex. Socket-Head Setscrew/

R i
‘W S |

Joaaa !
,, S A —— 7]7,1 Extention Spindle Spindle Holder
/ Jevve @” (Custom-made) (Custom-made)

Turning the hand knob clockwise lets the locking pin move upward
and turning it counterclockwise lets the locking pin move downward.

-Connecting an extention spindle allows adjusting the part height with ease.
-Provide a tapped hole for the extention spindle for connection, as specified in chart above.
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SCREW JACKS BJ331 MINIATURE JACKS

How To Use

[Body]
Material:S45C steel
Black oxide finish

[Bolt]
Material:SCM435 steel
Heat treated
Black oxide finish

¢

He,i,f,, é%

| BJ331
. Rest Pad Miniature Jack
Material:S45C steel estta iniature -ac

Heat treated
Black oxide finish

77
n
\
i

E B - A .- C Hardness:RC33 - 39
Part Number | A | B | C | D | E | F G W‘(eight
- 9
{ I
N S 51991161 37| 6 11
S BN U S S i - 51991162 | © | 43| 12| © | ® | 13 [Mbd 3
bod 51991163 45| 8 40
L,,J G 51991164 8 53 16 7 30 17 | M 8x1.25 15
51991165 58 | 10 60
51991166 | ©° | e8| 20 | ° | 40| 19 0S5 65
51991167 72| 12 110
51991168 | 2 | 84| 4 | 0| 50| 24 M7 T,
: : 51991169 89 | 16 240
Part Number | A | B | ¢ | D | E | F g |Load gj‘fac'ty Wa?ht 51991170 16 o5 | 5o | 13| 60 | 30 [Mi6e2 265
51991712 | 40 | 10 350
51991713 | 50 | 20 | 30 | 40 | 36 | 30 Mi2x1.75 | 31800 420 BJ332 JACK SCREWS
51991714 | 70 | 40 570
51991718 | 50 | 20 430
21091719 | 20 [ ag | X | 40 | 3 | 30 |Miee I How To Use
SCREW-JACK TIP c A
B

B o —
— N:

D E(Across 2 Flats)

I | |
/& ‘ (@) JBJ?(?’%
= ial: ac crew
R30 ‘ Material: S45C steel

10

Finish : Black oxide

#1096 Part Number | A | B | C | D | E F G W(eég)ht

Material:S45C steel 51991173 30 | 20 20
Heat treated 51991174 20 | 30 13 5 | 13 | M8&125 M 6x1 6 deep o5
Black oxide finish 51991175 38 | 24 45
51991176 48 3 17 6 17 | M10x1.5 |M 8x1.25 8 deep 50

51991177 51 33 95

- 22 7 22 | M12x1.75 |M10x1.5 10 deep

part Nurmter | e St | & | 4 s
51991722 50 51991180 77 55 27 10 27 | M16x2 M12x1.75 12 deep 210
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BJ333 SMALL SCREW JACKS BJ300 SUPPORT CYLINDERS

How To Use
E _ _ B A C Screw
Support o B
: i D (O —
, o 1 ] S R
! | o) L —t E |
Y, |
Material: S45C steel /( ‘
Finish :Black oxide ‘ ‘
| | <
Weight 1 Material:S45C steel ‘
Part Number| A | B | C | D | E | F G H (gg) / Heat treated w
Black oxide finish ‘
51991181 | 40 | 10 55 BJ333 i, \
Precision ground
51991182 | 50 | 20 | 12| 16| 18| 18 MBx125 MBI 6 deep Small Screw Jack Hardr:e!ss:RCg39l:[45 ‘_ @)
51991183 | 50 | 10 110
51991184 | 6o | 20 | 14| 20| 17 | 17 |MIOXI5 M 8125 8 deep| . ‘ &
51991185 | 65 | 15 220
51991186 | 80 | 3o | 10 | 2¢ | 22 | 22 | Mi2175 |Mi0x15 10 deep| o e s
51991187 | 80 | 15 460 or G- Socket-Head Cap Screw
51991188 | o5 | 30 | 24 | 32 | 27 | 27 |Mi6x2  |Mi2x175 12 deep| o
How To Use
B BJ333 A Weight
eig
A Small Screw Jacks < Part Number | (14 qn) 3 > D (9)
F ‘ 51991723 16 a7
51991724 20 58
,,,,,,,,,, 51991725 25 71
i e o N 51991726 32 2 M8 7 89
:::::::: } gﬁﬁ)}:{iser Cylinders @ 51991727 40 110
\ small Riser Cylnders | = 51991728 50 136
E ‘ 51991729 20 97
! 51991730 25 120
51991731 32 | 151
d; 51991732 40 % M10 T
Material: S45C steel \qj 51991733 50 229
Finish :Black oxide 51991734 63 287
51991735 20 7 160
i i 51991736 25 200
Part Number| A | B | C | D | E | F We(’g)ht Part Number| A | B | C | D| E |F W?g’)ht 51991737 2 260
51991189 | 32| 44 18 | 45 51991201 | 50| 69 160 g}ggggg e R R R
e E A = HEm o 5
— [ . 51991741 80 660
51901192 | 65| 77| ° | 18 MBS 0 g 51991204 | 100 | 119 | 22 | 24 [W2KI75) 30 [ op 51991742 | 100 2 840
51991193 | 80| 92 115 51991205 | 125 | 144 415
51991194 | 100 | 112 145 51991206 | 160 | 179 540 51991744 25 8 350
51991195 | 40| 54 23| 85 51991207 | 50| 74 32 | 280 5}99};22 32 3%
51991196 | 50| 64 105 51991208 | 65| 89 350 21381747 gg 15 Zgg
50 M16 Y
51991197 | 65| 79| | 0| 145 51991209 | 80 | 104 | o | o | 430 51991748 5 510
51991198 80| 94 25 180 51991210 | 100 | 124 40 560 51991749 80 1,000
51991199 | 100 | 114 230 51991211 | 125 | 149 715 51991750 100 35 1,260
51991212 | 160 | 184 935 51991751 125 1,600
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REMOTE-CONTROL UNITS

REMOTE-CONTROL EXTENSION BLOCKS

BJ651

Material: S45C steel @ ,,,,,,,,,,,,,,,,,,,

Finish :Black oxide |

F
H-Stroke M-Hex. Socket Screw
i off <
oK
Material: S45C steel
Finish : Black oxide
L-
£ .;V///// M
T Ol m& )
. - L) O
[
Short
Part Number A B @ D E F G H J K
51991752 32 12 22 16 20 30 48 4 12 55
51991753 32 12 27 19.2 20 34 57 4 15 55
51991754 44 16 32 22.2 30 45 76 5 18 9
51991755 44 16 36 25.2 30 50 86 5 20 9
Work Supports |Weight|  Recommended Distance between
Fars Wamiser |- L i) BJ 350 (@) | Work Supprt and Remote-Control Unit A
51991752 5 M 6x1  -35L 51991152 75 66
51991753 6 M 8x1.25-40L 51991153 100 81
51991754 8 M10x1.5 -55L 51991154 210 103
51991755 10 M12x1.75-60L 51991155 250 121
Tall
Part Number A B C D E E G H J K
51991756 32 12 26 20 20 30 48 4 12 5.5
51991757 32 12 33 25.2 20 34 57 4 15 55
51991759 44 16 49 38.2 30 50 86 5 20 9
51991760 44 16 54 43.7 30 50 86 5 20 9
Work Supports|Weight| A:Recommended Distance between
Fels Ws=e | M BJ 351 (g) | Work Supprt and Remote-Control Unit
51991756 5 M 6x1  -35L 51991156 85 52
51991757 6 M 8x1.25-40L 51991157 115 62
51991759 10 M12x1.75-60L 51991159 310 92
51991760 10 M12x1.75-60L 51991160 335 95

Short
Remote-Control Weight
Part Number | A B © D E F G Units BJ 650 ©
51991761 2 | 12 | 22 |16 20 | 55 | 65 51991752 55
51991762 32 | 12 | 27 | 192| 20 | 55 | 85 51991753 65
51991763 44 | 16 | 32 | 222 ] 30 | 9 10.5 51991754 140
51991764 44 | 16 | 36 | 252 ] 30 | 9 12.5 51991755 145
Tall
Remote-Control Weight
Part Number | A B © D E F G Units BJ 650 ©
51991765 2 [ 12 126 |20 20 | 55 | 65 51991756 65
51991766 32 | 12 | 33 | 252 | 20 | 55 | 85 51991757 80
51991768 44 | 16 | 49 | 382 30 | 9 12.5 51991758 205
51991769 44 | 16 | 54 | 437 ] 30 | 9 12.5 51991759 230

How To Use

BJE5O

BJ350 BJS]
) Remote-Control Unit, Short  Work Support

Work Support j‘lL + / BJ750 Cylinder Ffﬁ

leﬂ Knurled Knob L

il

Coupling Nut

am

i ted oo i

=

|
A %)

=t

e =

Extension
Block Tal Knurled Knob

I} ¥) See dimension chart for BJ6EO
LL‘ Remote-Control Units

Block that works with a BJ650 Remote-Control Unit to extend the remote-control distance.

Note:When used with a BJEE0 Remote-Control Unit, a BJ350 or BJ361 Work Support provides lower
support capacity.

14 32
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SWIVEL CONTACT BOLTS BJ731 TOGGLE PADS

Application Example

Knurled Nut BJ210

/ Adjustable Stop
|
\ BJ731

Knurled Knob Toggle Pad

Material:S45C steel

£ Heat treated (contact surface)
Black oxide finish
Use to distribute clamping pressure to irregular workpiece

[Body] surfaces.
Material:S45C steel - -
Heat treated (M6&MS sizes) D Part Number | A B C D E e 'Ca pionl] W?'g)ht
Black oxide finish A Static | Repeated, 19
[Ball] 51991775 17 15 13 | M 8x1.25 6 8,000 5,300 18
Material:SUJ2 51991776 25 22 19 | M12x1.75 8 15,900 | 10,600 60
Heat treated 51991777 33 | 28 | 24 |Mi6x2 10 | 26,700 | 17,800 | 130
Application Example
Load C ity | Weight
Part Number | A B c D E S ?E';g) Hex. Nut
51991770 16 74 10 9 M 6x1 13,700 12 N E
51991771 21 10.5 13 12 M 8x1.25 25,600 15 /
51991772 27 12.7 17 16 M10x1.5 40,000 45 —
51991773 32 | 15 2 | 20 | Mi2x175 59.400 50 - I k
51991774 41 20 27 25 M16x2 96,400 115 L)
Application Example c
D B
Material:SCM435 steel A
Heat treated
B‘”% Black oxide finish Contact Bolt
HOOk CIamp Heat treated on edge
| BJ730
. Weight
; Swivel Contact Bolt Part Number) A | B | C | D E R @
] \AAS _ 51991235 30 25 22 7
‘ } 51991236 40 35 32 10 M 6x1 R15 9
| | 51991237 50 | 45 | 4 11
‘ \ 51991238 36 30 27 16
| | 51991239 4 | 4 | 3 | 13 | Med2s | RS | 19
! ; ———————— — 51991240 56 50 47 22
| ‘ 51991241 48 | 40 | a7 3
| ! | 51991242 58 50 47 17 M10x1.5 R20 38
! ‘ 51991243 68 60 57 42
BJS3D BJ300 51991244 50 40 35 60
. 51991245 70 60 55 19 M12x1.75 R30 65
Hook-Clamp Holder Support Cylinder 51991246 o | 70 | 6 70
51991247 55 45 40 110
-Use to clamp from above and/or below a workpiece, S 5 65 60 24 N5 R 125
-Ball swivel is not limited. 51991249 85 75 70 135
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e C
\ — Sdiia) O
\ e T e
. %77777 . m
\ o —
I ™
) F
ﬁ:;f‘"{fgfezc steel MaterialS45C steel E
Black oxide finish | 5° Finish :Black oxide B
Part Number [ A | B | C | D e | o Part Number | A | B | C | D | E|F | o |"og"
51991780 43 28 51991819 | 30 | 17 | 20 | 24 | 12 | 7 |M 8125 | 50
51991781 63 | 16 9 4 | Mexizs | 37 51991820 | 36 | 20 | 28 | 30 | 14 | 8 |M10xi5 | 90
51991782 83 46 51991821 | 40 | 24 | 32 | 34 | 16 | 10 |Mi2x1.75 | 125
51991783 64 50
51991784 g | 20 | 11 5 | Mi0xi5 60
51991785 104 70
51991786 65 75
51991787 85 %5
51991788 | 105 | 2 | 18 | & | M7
51991789 130 130
51991790 85 170
51991791 105 190
51991792 | 130 | 2 | 1 | & | Miee 230
51991793 155 265
A
D B

Material:SCM435 steel \

Heat treated \/
|

Black oxide finish
Hardness:RC33 - 39

Part Number| A | B | C | D | E| F | G | |Cmehafe Ao Sorou Wegh
51991800 | 50 | 40 | 37 21
51991801 60| 50| 47] 13 |3 55| M8x125| R 6 53,000 84 24
51991802 | 70 | 60| 57 26
51991803 | 52 | 40| 37 38
51991804 | 62 | 50| 47| 17 | 35| 7.5 |M10xi5 R 8 89,000 178 42
51991805 | 72 | 60 | 57 46
51991806 | 75| 60 | 55 70
51991807 | 95| 80| 75 80
51991808 | 115 | 100 | 95 19 | 5 9 [Mi2xt.75| R 9 | 100,000 240 95
51991809 | 140 | 125 | 120 115
51991810 | 100 | 80 | 75 165
51991811 [120 | 100| 95| 24 | 6 |12 |Mi6x2 |Ri12| 130,000 417 185
51991812 | 145 | 125 | 120 215
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BJ763 FLAT FEET

Bl Material :S45C steel
Bl Heat treated

Il Black oxide finish

B Precision ground

Il Hardness:RC39 to 45

59

i

| \F-Flush Bolt

i I
\ .

A Weight
Code (w001 ¢B | ¢C D E F (9)
519918 67 25 20
519918 68 5 30 1.7 30
519918 69 35 40
519918 70 25 | 4| Mex T 40
519918 71 10 30 10.7 60
51991872 35 80
51991873 30 60
51991874 10 35 80
51991875 40 100
519918 76 30 194 | 113 5 |M8x 1.25 90
51991877 15 35 115
51991878 40 150
W Application Example
BJ763 Locating Block
Flat Feet /
S N |
\\\ =i i Round Pin
\, Workpiece 1
/

J?T

—]—/

Precision locator that keeps workpieces machined surfaces out of damage.

The accuracy of a locating block with Flat Feet installed can easily be compensated by regrinding the feet.

14 88

BJ810 REST PADS

(Ground)

3

(G)E

A£0.01

(Ground)

(Round) ]
)
_ﬂ.‘
(Serrated) Material&finish
Steel (S15C)
Carburized-hardened
(Serrated) Black oxide finish
Ground Round Serrated Weight
code code code Al D : G 1 (9)
51991879 519918 80 51991881 (125 4 5
51991862 | 51991883 | 51991884 |o5 |1 8|3 7 ME1 1127 15 8
519918 85 519918 86 51991887 |15 6 9
51991888 | 51991889 | 51991890 |30 | 0| 8|4 [ g (M &1 | 15 | 85
519918 91 519918 92 51991893 |20 9 17
519918 94 519918 95 51991896 (40 171015 13 M10x1.5 196 ° 35
519918 97 519918 98 51991899 |25 11 25
51991900 | 51991901 | 51991902 |50 | 10|12 |8 [y [ MI2x175 | 219 | 128

14 389




SCREW REST BUTTONS

BJ812 REST BUTTONS

F F

Q@

'_ﬂ.‘ $D

Ji0D <D 4T

BJ811

(Ground) (Ground)

A£0.0T
D
A
L LN
A |
+0.1 |

: | E | | T T T
(Round) NE x x (Round) :
(Ground) (Round) (Serrated) (Ground) (Round) (Serrated)
(Serrated) Material&finish Material&finish
errate Steel (SUM22L) (Serrated) Steel (SUM22L)
Carburized - hardened Carburized-hardened
Black oxide finish Black oxide finish
Ground Round Serrated AlBlclp E £ Weight Ground Round Serrated NR Weight
code code code (9) code ~ode code D E F )
51991903 51991904 51991905 0 20 | 17 | 17 | M 8x1.25 |19.4| 24 519919 12 51991913 519919 14 15 5 23
51991906 51991907 51991908 24| 0o | 0 | 1i2x1.75 |os 0L 0 51991915 51991916 51901917 |25 | | 1[4 | &1 194 T
51991909 51991910 51991911 15| 29 56 51991918 51991919 519919 20 20 10 52
51991921 51991922 51991923 25 15 65
51991924 51991925 519919 26 30 | 22 | 22 | 20 |M12x1.75 | 25.2 77
51991927 51991928 51991929 40 o5 105
51991930 519919 31 519919 32 50 135
14 .90 14 .



C B
@) B ()
, ),
I
a) o Il - <
< | ©
B Material: SUM43 steel :
B Heat treated
M Black oxide finish
B Precision ground
M Hardness:RC40 to 45
oA C Weight
Part Number ¢z | B (e | *P | @
519919 33 5 5
519919 34 6 8 10 10 8
519919 35 5 12
519919 36 10 20
519919 37 8 10 15 16 28
519919 38 20 36
519919 39 10 32
519919 40 10 12 15 20 45
51991941 20 58
M Application Example
— Ik BJ760

Rest Button

BJ760 SCREW REST PADS

/E
2

= —— |
N o/ VL
B A C
Material&finish
Steel (S45C)
Quenched and tempered
Black oxide finish
Heat treated to Rc33-39
Part Number | A B C D E W(eg‘?ht
519919 42 10 8 6
519919 43 20 10 1 g | M & 13
51991944 15 10 18
5199 19 45 30 B . g | M8x125 33
519919 46 20 44
5199 1947 20 17 16 13 M10x1.5 80
519919 48 25 70
5199 1949 50 19 20 15 M12x1.75 120

14 22
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DAY, B+0.026 BY s
A A C (@) (G)
F @ |
m = B \-/ OV
< © c
(Steel)
(Plain) S (Steel) (Plastic)
X/SWIVEL 6° SWIVEL 6° E
-
(Plain) (Serrated) Steel (SNCM220)
Carburized-hardened
Steel | gjack oxide finish
h Heat treated to Re60
. | Polyacetal plastic
Plastic White
Type Body Insert Tip ‘
Plain Steel Steel (SCM440) - "
(SCM440) | Quenched and tempere (Plastic)
Serrated Black oxide Black oxide finish| Carbide
(Serrated) finish Heat treated to Re36-40 Black oxide fiish
; ; Steel Plastic
Load Capacity | Weight
goce A = e = E F (N) (9) Part Number Weight (g) Part Number Weight (g) A ® ¢ b
51991950 15.5 51991962 5 519919 68 1 10 10 5 M5x0.8
519919 51 13 | 14| 12| 143 M6 55 | 5000 | 9 519919 63 8 5199 19 69 2 12 | 10 | 5 |M5x08
51991952 19.5 519919 64 10 51991970 2 12 12 6.4 |[M5x0.8
51991953 ;7 | 16| 14 |16 IM8xt2s] 7 | 10000 | 13 519919 65 15 51991971 3 6 | 10 | 5 |M6xi
519919 54 215 519919 66 23 51991972 4 20 10 5 M6x1
51991955 1§ | 18 | 16 | 191 IMI0x15 | 8 | 13000 | 21 519919 67 37 51991973 7 %5 | 10 | 5 |Mexi
519919 56 25.5 L
Application Examples
51991957 2 21 22 254 [M12x1.75| 9.5 24,000 34 pplicati xamp
519919 58 28 SRP
5199 1959 o5 24 22 254 |M16x2 11 38,000 50 [ : ] ORP
51991960 33 ' ;
519919 61 29 28 30 31.5 |M20x2.5 13.5 57,000 82 : __] |
(o [
! |
&D DZ |
5 U SERS | g
* Workpiece positioning * Protecting a soft or precision ground workpiece.
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BEEI ROUND GRIPPERS, Tapped

Steel (SKH51 )
Quenched and tempered
Black oxide finish
Heat treated to Rc62

A B Weight
Sl Ul srEy (—813) (—8.13) < 2 (g)
51991974 10 45 5
51991975 10 12 23 [Mx08 6
51991976 10 45 8
51991977 12 12 3 [MX08 9
51991978 " 10 ] 45 14
51991979 12 6 15
519919 80 2 10 ] 45 23
519919 81 12 6 25
519919 82 2 10 ] 45 37
519919 83 12 6 40

ROUND GRIPPERS, C’'Bored

Steel (SKH51)

Quenched and tempered
Black oxide finish
Heat treated to Rc62

IBEEI sQUARE GRIPPERS, Tapped

A
|
= X Material & Finish
Steel (SKH51)
Quenched and tempered
Black oxide finish
Heat treated to Rc62
A B Weight
Part Number (8..) (8.2 C D (9)
519919 84 10 10 23 | Moxos 7
5199 19 85 12 ' x> 75
519919 86 10 10
5199 19 87 12 12 3 M5x08
519919 88 16 10 3 M6x 1 17
51991989 10 30
20 3 M5x0.8
519919 90 12 X 335
51991991 10 47
25 3 M6x1
519919 92 12 X 53

D—For Hex.

Socket-Head Cap Screw
Part Number (_(?13) (_513) C D W(egi]g);ht
oo | w e | M
s | wes | M
oo | P wss | M
s | P | as | M

SQUARE GRIPPERS, C'Bored

A

< Y/ _
D—For Hex. Steel (SKH51)

Socket-Head Cap Screw Quenched and tempered

Black oxide finish

Heat treated to Rc62

A B Weight

Sl Mo —8. 13 ) ( —8. 13 ) < R (g)
5199 20 01 10 45 8
5199 20 02 12 12 6.5 Ma 10
51992003 16 10 45 M4 16
519920 04 10 3.5 25
5199 20 05 20 12 55 MS 31
5199 20 06 10 2.5 40
519920 07 25 12 4.5 M6 49

14 %6
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ROUND GRIPPERS BTSN cocE GRIPPERS, Diamond Serration
A
E—For Hex. Socket-Head Cap Screw
o2 A f‘—/% (For M6 - M0 thre izes, Use ow-head cap screws)
oD
< |
R F
| Steel (SKH51)
o 1] Quenched and tempered
* T RL Black oxide finish
Steel (SCM440) . 1 % w Heat treated to Rc62
Quenched and tempered Carbuje
Black oxide finish Black e A B Weight
F Heat treated to Rc32 s code 8.13) 8.13) e . E j (g)
51992020 6 2.8 4
51992021 10 o | 23 [ g | M3 | 16 6
A B G Weight 519920 22 6 1.9 4
code (8.)] (8.2)] © D E P et length) | (g) 51992023 12 10 3 5.9 M 4 2.3 8
51992024 12 7.9 10
S 10 a5 79 | 23 | M58 —o3 > 5199 20 25 6 8 g
G 0 .5 6.5 ; 5199 20 26 16 10 3 5.8 M 6 3.2 14
- : 51992027 12 7.8 17
51902011 | 2 | 12 | 6 95 | 3 | Mox08 g 9 5199 20 28 6 0.9 10
51992012 10 4.5 6.5 14 51992029 20 10 3 4.9 M 8 3.2 20
51992013 | © | 12 | 6 | 27 | 3 | Me 8.5 17 5199 2030 12 6.9 25
5199 20 31 10 34 31
519920 14 10 4.5 6.5 23 25 3 M10 3.2
12 54 39
519920 15 20 1 6 15.9 3 M6x1 85 28 519920 32
519920 16 10 4.5 6.5 35 . .
stoe0t7 | 2 12 | | T3 (M s T m EDGE GRIPPERS, Straight Serration

SQUARE GRIPPERS

1253

10.3

1 24%.13

A B Weight
code (8. 13) | (Fective Thread Length) (g)
519920 18 10 6.5 10
51992019 12 8.5 13

Steel (SCM440)
Quenched and tempered
Black oxide finish
Heat treated to Rc32

Carbide
Black oxide
finish

A
E—For Hex. Socket-Head Cap Screw
ﬁ—/—% (For M- VHO thead sizes, Use lowhead cap screws)
{ &
—AF
) ‘ Steel (SKH51)
o . l | Quenched and tempered
* T are Black oxide finish
L Heat treated to Rc62
A B Weight
code (33 || © | P | E Pl @
51992033 6 2.8 4
5199 20 34 10 o | 23 [ | M3 | 16 6
519920 35 6 1.9 5
5199 20 36 12 10 3 5.9 M 4 2.3 8
519920 37 12 7.9 10
51992038 6 1.8 8
51992039 16 10 3 5.8 M 6 3.2 14
51992040 12 7.8 18
519920 41 6 0.9 10
51992042 20 10 3 4.9 M 8 3.2 20
519920 43 12 6.9 25
51992044 10 3.4 31
5199 20 45 25 2| 3 54 | MO | 82

14 o8
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RV (A |35l ANGLE GRIPPERS

I sOCKET SCREW GRIPPERS

5199 20 46

5199 20 46| Steel (SKH51)
Quenched and tempered

51992047 Black oxide finish \
51992048 Heat treated to Rc62 E
e f X Steel (SKH51) .
519920 49 51 99 20 50 519920 51 T temered Carbide
S199 20501 iy i ackorde q A | B c 5 £ | Weight Material & Finish
519920 51 Heat treated to Ros2 s code (9) Steel (SKH51)
5199 20 52 Carbide 5199 20 55 o5 13 Quenched and tempered
o , , Black oxide finish
@ 51 99 20 53 Black oxide finish 5199 20 56 40 2.3 3 4 M10x1.5 29 Heztctrezgdi) ;{r(l;l\"_')sS
5199 20 52 5199 20 53 5199 20 54 5199 20 54 519920 57 o5 16
51992058 0 | 3 g 6 |MI2x1.75 g
14.3%05 M5x0.8 9-5%.13 519920 59 25 34
| 1% . 5199 20 60 0 | ° 0 8 (Miee g
" .3 (i’\ ' ' 5199 20 61 25 54
_ 1 O’ ) == Ln' ) A # ==50 . ’l: = === 51 99 20 62 40 3 8 10 M20X2.5 82
t ) — \Z == \L/ - —— \L/ ===
/
I )
NN , , IS 117r:0 SOCKET SCREW GRIPPERS
5199 20 46 5199 20 47 5199 20 48
14.39%.05 . A
11.9| M5x0.8 9-5%1 s 28 Lail F 2 c
) AN
mA: - i I nnnt / s 9 AZCH
M" Ne) ' /!I‘_:“_ : /.‘i_:“' /fi_:“' -2 L'"#"T _ R 7
: B — L 5 - E p— 4| -
, o)
5199 20 49 51 99 20 50 5199 20 51 Steel (SCM440) |
. . Quenched and tempered glarf Id% finish
14300 MEx0.8 9201 Black oxide finish | =0 e
4 [ .
g ~ XK # code A | B | Cc | D E F g
~ B | @ (i T Lr; _ | | 1 T _ | 1 ~ g
\ / ] = \/ [— v - - 519920 63 25 15
‘ - Q’Z, ‘ ‘ 51992064 0 | ] ° 28 | oS
5199 20 52 51992053 5199 20 54 51992065 25 79 6 23 | Mi2x1.75 21
: : : 5199 20 66 50 43
Part Number Weight Part Number Weight Part Number Weight
5199 20 67 o5 37
9 © o 5199 20 68 5 | 8 3 M16x2 77
51992046 | 11 51992049 | 12 5199 20 52 e ;
599047 | 5199080 | 51992053 | 20 : : gg 23 gz 58 127 | 10 3 M20x2.5 1‘:’;
5199 20 48 5199 20 51 5199 20 54
14 . 100 14 101



IS 11°PD SOCKET SCREW GRIPPERS

2B

HEX-HEAD SCREW GRIPPERS

code A |B|c|D]JE F ting
(9) Steel (SCM440 ) Carbide

51992071 25 21 Quenched and tempered S
5199 20 72 50 | 79 6|5 |3 | Mi2x1.75 e Black oxide finish | Deckode s
51992073 25 37

51992074 s |11 863 Mi6x2 77

51992075 25 57

51992076 50 127110 | 8 | 3 M20x2.5 119

oD

A<D
[ EER
XX

Steel (SCM440 )

Quenched and tempered | Carbide
Black oxide finish Black oxide finish
Heat treated to Rc32

code A B |C|D|E F @
51992077 12 6
51092078 o5 5 10| 79,23 | M 6x1 8
51992079 12 10
51992080 25 6413 ] 95| 3 M 8x1.25 15
5199 20 81 35 17
519920 82 25 83|17 [12.7] 3 M10x1.25 20
519920 83 12 25
519920 84 25 83|17 |12.7|3 M10x1.5 27
5199 20 85 40 36
5199 20 86 25 42
5199 20 87 40 87119 (1593 M12x1.75 55
519920 88 35 88
5199 20 89 50 11 24 11913 M16x2 107
51992090 40 133
5199 20 1 80 135130 |254 | 2.3 | M20x2.5 531

14 102

=TI HEAD SWIVEL GRIPPER SCREW

(

D SWIVEL10’

%] 7.
R - A" E
51992092 -20 97 B+0. 1 A
(Serrated, Steel Ball) | 519921 12-2117
51992092 -20 97 (Plain, Steel Ball)
(Serrated, Steel Ball) 519921 32-2137
51992098 - 21 11 (Plain, Plastic Ball
(Serrated, Steel Tip)
F-Across 2 Flats
705N
3 - - -
KK
4*4*8
51992118-2131
51992098-21 11 (Plain, Steel Tip)
(5F1|§i$1 218‘::e-I2E13a1I|7) (Serrated, Steel Tip) 519921 38 - 21 51
’ (Plain, Plastic Tip)
51992118-2131 code Elele)Y Ball Tip
(Plain, Steel Tip) Steel (SKH51)
51992092-20 97 Quenched and tempered
51992112-2117 Black oxide finish
Heat treated to Rc60
White
Steel(SKH51)
51992098 - 21 11 |uenchedend Quenched and tempered
tempered Black oxide finish
519921 32-2137 . Heat treated to Re62
(Plain, Plastic Ball plock oxide. | Stainless steel Steel(SNCM220)
’ (SUS440)  |Carburized-hardened
el Y- el Black oxide finish
51992138 - 21 51 Heat treated to Re60
(Plain, Plastic Tip) Polyacetal plastic
5199 21 38 - 21 51 White
14 . 103




SWIVEL GRIPPER SCREWS

Serrated (Steel) Plain (Steel) Plain (Plastic) Alslcipl g | |G
code Weight(s)|  code Weight(g)|  code Weight(g) (N)
519920 92 7 | 51992112 7 | 51992132 6 |12
51992093 8 | 51992113 8 | 51992133 7 | 2595 6 |10 M 6x1 5,300
519920 94 10 | 51992114 10 | 51992134 9 |40
51992095 12 51992115 12 51992135 1|12
519920 96 18 51992116 18 51992136 16 | 25[13 | 8.5[13|M 8x1.25/ - 110,900
519920 97 22 51992117 22 51992137 21 |40
51992098 26 | 51992118 26 | 51992138 22 |15
51992099 33 | 51992119 33 | 51992139 29 | 301177 10 |17 |M10x15 | 3]18,400
51992100 43 | 51992120 43 | 51992140 39 |50
51992101 95 91992121 55 919921 41 49 |20
51992102 65 51992122 65 51992142 59 | 40[19 12 |[19|M12x1.75| 5|24,500
51992103 75 | 51992123 75 | 51992143 69 | 60
51992104 87 51992124 87 51992144 75 |25
51992105 117 91992125 117 51992145 105 | 5023 |16 |24 Mi6x2 | 6|43,600
51992106 | 152 | 51992126 | 152 | 51992146 | 140 |80
51992107 153 51992127 154 51992147 134 | 30
51992108 | 205 | 51992128 | 206 | 51992148 | 186 | 6024 |20 |30|M20x25 | 8/57,700
51992109 | 276 | 51992129 | 277 | 51992149 | 257 [100
51992110 | 287 | 51992130 | 289 | 51992150 | 257 |40
5199 21 11 432 519921 31 434 5199 21 51 402 {100 30125 136 24x3 110 85,600

Application Example

* |deal for workpiece positioning and positive holding.

How To Install Tip

+ Can also be used as screw jacks.

* Push the ball out of the body and then secure the tip to the ball using the included hex.

socket-head cap screw.

5199 2152 - 2157
(Serrated, Steel Ball)

51992163 -2168
(Plain, Steel Ball)

5199 21 58 - 21 62
(Serrated, Steel Tip)

SWIVEL10° p

C-Across 2 Flats

51992152-215
(Serrated, Steel Ball

SWIVEL10°

g >

g .
51992163 - 21 68
7 (Plain, Steel Ball )

) 51992174-2179
(Plain, Plastic Ball )

N\

4 7

yon o

51992158-216
(Serrated, Steel Tip

Res ]

v 4

51992169-2173

2 (Plain, Steel Tip )
) 51992180-2184
(Plain, Plastic Tip )

14 104

code Body Ball Tip
Steel (SKH51 )
51992152-2157 Quenched and tempered
51992169-2173 ) )
. . 519921 63 - 21 68 Black oxide finish
(Plain, Steel Tlp) Heat treated to Rc60
51992174-2179 Polyacetal plastic
Steel (SCM440 White
Quenched and tempered aﬂe d(aﬁﬁlmsplre d)
51992158 - 2162 | lack oxice fnish Black oxide finish
51992174-2179 :e:; treated to Heat treated to Rc62
(Plain, Plastic Ball) ¢ Stainless steel  |Steel(SNCM220)
519921 69- 2173 (SUS440 ) Carburized-hardened
Black oxide finish
51 _99 21 89 " _21 84 Heat treated to R60
(Plain, Plastic Tlp) Polyacetal plastic
5199 21 80 - 21 84 wmyte
Serrated (Steel) Plain (Steel) Plain (Plastic) nlls e D |ledCpay
code Weight(@)| code Weight(@)| code Weight (g) (N)
5199 21 52 13 5199 21 63 13 51992174 12 (25
51992153 19 5199 21 64 19 51992175 18 |35|6 | 6| MI2x1.75| 5,300
5199 21 54 28 5199 21 65 28 51992176 27 |50
5199 21 55 26 5199 21 66 26 51992177 25 |25
5199 21 56 39 5199 21 67 39 51992178 38 |35 8.5 8| Mib6x2 10,900
5199 21 57 58 5199 21 68 58 51992179 57 |50
5199 21 58 57 5199 21 69 57 51992180 53 |30 10
519921 59 90 51992170 90 5199 21 81 86 |50 10 M20x2.5 | 18,400
5199 21 60 123 51992171 123 5199 21 82 119 |70 8
5199 21 61 113 51992172 113 51992183 107 |40
5199 21 62 210 51992173 210 5199 21 84 204 |80 12110 M24x3 24500
14 . 105




Application Example TBU BBU SWIVEL PAD GRIPPERS

o B SWIVEL 10° D (Effective Length)

s

A0.13 510921 94-21 97

51992185-2188  (Plain, SteelBall)
(Serrated, Steel Ball ) 51992203 - 22 06
(Plain, Plastic Ball)

D (Effective Length)

/ 5199 2185 - 21 88
Lo (Serrated, Steel Ball )

51992189-2193

(Serrated, Steel Tip )
- Ideal for workpiece positioning and positive holding.
How To Install Tip o

51992198 - 22 02

51992189-2193  (Plain, Steel Tip)
(Serrated, Steel Tip ) 51992207-22 11
(Plain, Plastic Tip)

* Push the ball out of the body and then secure the tip to the ball using the included hex. socket-head cap screw.

51992194-2197
(Plain, Steel Ball)

Application Example BBU 5199 21 98 - 22 02 code
(Plain, Steel Tip) Steel (SKH51 )
51992185-2188 Quenched and tempered
51992194 -2197 Black oxide finish
Heat treated to Rc60
i Polyacetal plastic
e - 51992203 - 22 06 White
‘ 51992203 - 22 06 Steel (SKH51)
' ) ) Steel (SCM440)
' (Plain, Plastic Ball) 51992189 -21 93 | quenched and tempered ;ﬁ;g?jﬂ:ﬁmmmd
B B " 519922 07-22 11 Black oxide finish Heat treated to Re62
(Plain, Plastic Tip ) Stainless steel |Steel (SNCM220)
5199 21 98 - 22 02 (SUS440) Carburized-hardened
Black oxide finish
Heat treated to Rc60
5 Polyacetal plastic
51992207-22 11 White
Serrated (Steel ) Plain (Steel ) Plain (Plastic) i mle o £ |y
Part Number | Weight(g) |Part Number | Weight(g) | Part Number | Weight(g) (N)
51992185 6 519921 94 6 519922 03 5 |12 35
5199 21 86 13 51992195 13 51992204 12 |25 10]6 9 M 0.7 | 5300
519921 87 12 519921 96 12 519922 05 11 |16 6.5
51992188 21 51992197 21 5199 22 06 20 |25 13]85 9 M 5x08 10900
51992189 31 51992198 31 519922 07 27 (22|17 10 | 7.5(M 6x1 {18400

—= 51992190 | 43 | 51992199 | 43 | 51992208 | 37 |24 1912 | 8.5M 8x1.25|24500
. Grippers for better workpiece positioning methods. 51992191 | 72 | 51992200 | 73 | 51992209 | 61 [28|24[16 | 9 |Mi0x15 |43600
How To Install Tip 51992192 | 128 | 51992201 | 129 | 51992210 | 109 [3030 20 | 8.5M12x1.75|57700

51992193 | 235 | 51992202 | 237 | 51992211 | 205 [36|36125 |12 |Mi2x1.75/85600

+ Push the ball out of the body and then secure the tip to the ball using the included hex. socket-head cap screw.
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Automatic mechanical indexing tables "TOUCH DEX"

Description and operating instructions
Pag.15.3

TOUCHDEX indexing tables
Pag.15.8

COMBIDEX
Pag.15.13

MULTIDEX
Pag.15.15

TILTING
Pag.15.14

Accessories
Pag.15. 16

On our website: www.omlispa.it
(in the video section) are available some videos by means

of which we show how TOUCHDEX works.

15 .1




Examples Description and operating instructions uTo u c H D EX"

4 ) HIGH RIGIDITY AND PRECISION OF THE SYSTEM
TOUCHDEX CNC System
Exclusive Mechanical clamping Traditional braking jaws system
System “LOCKING PIN"
K -/ The exclusive TOUCHDEX system provides a clamping force 2 to 3 times that an ordinary index table
thus allowing heavy machining.
e N\ Example Face Milling Drilling Drilling
H !
Machining Fe
S45C 200
Material
A 80 Face mill A 35 Dril A 20 Drill
FD-200 3 mm (depth of cut) . 30 mm/min (Feedrate)
e N\ 130 mm/min (Feedrate) 20 mm/min (Feedrate) H = 80 mm
D300 A 80 Face mill A 40 Dl A 25 Drill
= Iimm (depth of cut) . 30 mm/min (Feedrate)
130 mm/min (Feedrate) 20 mm/min (Feedrate) H =90 mm
! HIGH PRECISION
& = ® Indexing accuracy of less than 30"
° 3"
0015 mm Repeat accuracy * 3
Max. differences
bet. Aand B
(finishing cut) R R .
\ . The unique clamping system ensures high accuracy
despite locking pin wear, and with 0 backlash
for the life of the unit (see example)
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IITO U c H D EX" Description and operating instructions Description and operating instructions IITO u c H D EX"

VERSATILITY OF THE SYSTEM VARIETY OF TOUCHDEX MODELS AVAILABLE

® Minimum space required

Since it has no motorized part, it can be
installed in a minimum amount of space

i

® Versatility

Since it has no electric or pneumatic
connections, it can be installed

on MULTI-PALLET machining centers
either vertical or horizontal with the
possibility to create flexible
production systems

® Easily mounted

As a power control cable is not required
the displacement from a machining center
to another one is very easy

FDR
Indexing and rotation in TWO directions

- Left pushbar for counterclockwise
- Right pushbar for clockwise

FDM
With the adaption for the installation either
in horizontal or in vertical

FD - ... - 360
1 deg. Indexing ideal for workpieces of complex
shape

FD-...-04

90 deg. Indexing rotation per stroke. Pressing the
pushbar down one rotate the table by 90 deg. Ideal
for square workpieces

TILTING 230-150

Five-face machining. Integrates FDR-230

and FDM-150 for five-face machining on vertical
machining centers

COMBIDEX
Integrates subplate and plate for workholding
applications

15.4
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“TOUCHDEX"

Description and operating instructions

WORKING

Index calibrations Head adapter

Eye bolt for
hanging
Pushbar

Angle reference
position

Faceplate

Back plate

Base plate

Brether

INTERNAL MECHANISM
Pushbar

/
3/ Lock pin
T~

Positioning
gear

Faceplate

e

Feed gear

1 Wen the pushbar is pressed down a little,
the lock pin retracts due to a grooved
cam mechanism.

2 When pressed down further, the faceplate
begins to rotate.

Description and operating instructions

“TOUCHDEX"

PROGRAMMING

*
POSITION A

~ the tool!
TS

((1 Do not rotate %

Using handle mode.

Move the tool over the pushbar, using manual mode.

Using handle mode.
é))xo 0l <«
* 0. l

Adjust the indexing as accurately
as your eyes can master.

*
POSITION B

Reference

"\

Main body

I -
-
-
-

Reading the scales

on the side of the table,
move the Z axis with manual handle mode until
the indexing is completed.

3 The pushbar returns, but until a certain
position is reached the faceplate and the
lock pin continue to be as they were.

4 When the pushbar reaches the top most
position, the lock pin engages with the
positioning gear and fixes the table.

s

N

Position
B*

X ! ODO.L0A
Read and memory Z axis Read and memory Z axis ; UUB.DDU
number. number.
ooooo ooooo
PROGRAM INFORMATION
S Regarding the push-in tool
el lbly —_ Providing the drill is @ 10 mm or wider and
no bending is caused during the pushing
sy down, the tool you are using
\ Machining is appropriate.
\ feed F 1000
Fast feed - If a tool with a sharp tip is used, it will
= badly wear down the resin and the
§ Fastfeed resin will have to be replaced. |

The main shaft cover can also
be used to push down.

15.6
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“TOUCHDEX" series “TOUCHDEX"

TOLERANCES
o '3-M8 PCD 115 8-M10 PCD 147
Table Center Hole T~ 151 6-M5 PCD 89.7 55
.01 mm 2 — %5 ol LD 891
Run-out 0.0 I Dl 15 ’:?
| s A
Table Surface Run-out ~or= J o = o
(15 mm inside 0.01 mm = : g |
. o [l i 1S 3
table periphery) - — 6.2 Nc
Table Surface Squareness IO'——‘Q‘ &4—5 — \
(15 mm inside 0.03 mMm A\ | Hu: = < iRns -
table periphery) — 1 91 20'0 109
519913 16 FDMK-150-04 5° 920° 53 163
151
SPECIFICATIONS 95 s T
Table diameter - 170 170 210 = S
: ; Q|| [HZ o 3-M8 PCD 115
Spindle bore diameter mm 37 37 16.5 o Q ||Ss| | g
Center height mm 120 120 135 i roin| RS
Table indexing anglesat full 45 90 a0 165
pushbar stroke gradi | -
Min. indexing angles gradi 5 5 5 i — —
Full pushbar stroke mm 38 53 78 .
Approx. pushbar load N 295 392 784
Ikgfl [30] [40] [80]
. w
- I O
Loadings | VeTHeAl Ty 200 200 250
use — kg
horizontal [y, W
use 300 300
k !
< 8-M10 PCD172 :
Allowable Wi - W - |
e W2 v ‘*l/wz . 0 . 3-M10 PCD147 !
c\ilivffgrle%:e:: in load \j o % 3-M8 /;xta; .\\\\ A
at table periphery kg g = PCD88 /8 e \}?Of*\/\\q
Allowable | FxL L 8 e A AN,
o " U vm 588 588 1030 N\ LT e e S SR\
s N
(Table clamped) 69 [kgf/ml [60] [60] [105] 4 . 6.2 k\m\(\i/ ;‘/ﬁ- 9
e 3
Accuracy sec 30 30 30 — | ;
Ripeatability sec +3 +3 +3 16 T -
Weight kg 30 37 38 ’e ‘ 130 - 130
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“TOUCHDEX" series “TOUCHDEX"
_

TOLERANCES
519913 04 FDM-230 a5° 198
519913 05 FDM-230-360 45° 198
166.5
65 101.5 130 : 70 .60
‘J; CI, 3-M10 PCD147‘, ‘Ll ‘
| 3-M8 PCD88
L | L
Table Center Hole 0.01 mm = il A =
Run-out - J ) el B \
| —— < .
I8 )
Table Surface Run-out ~o,.—_,% d S I
insi 01 mm = ' o
(15 mm inside 0.0 S, [l - o
table periphery) o= — 114 [455)3
e e B S e — [ cose ]  Wodel [ vdounghngles | Pushbarstoke | A |
insi 0.03 mm E X 5199 13 06 FDR-230 5° 45° 56 198
(15 mm |r!su:|e - | an 5199 13 60 FDR-230-360 i 45° 56 198
table periphery) = — 10 PCD172
166.5 3-M10 PCD147 \
65 101.5 60 70 70 60
2 Iy [l
© l L: <
6 l\ SEN
| 2 S R\ 3M10
F WE".? % @L . \\54‘ \\ )| PCD1%06
ST i O R T W
5 " gy 3-M12
'@ T 7£22/ PCD210
' 1
SPECIFICATIONS s s T A
Table Diameter mm 230 230 230 230 310 210 340 340 5199 13 08 FD-300-360 1° 45° 75 233
A A . 176.5 6-M12 PCD285
Spindle Bc.ore Diameter mm 58 58 58 58 52 52 100 100 (581185 3012 PCD250
Center Height mm 145 145 145 145 185 185 200 200 312
Table Indexing Angles 45 45 45 45 45 45 45 45
at Full Pushbar Stroke 2laE
Min. Indexing Angles deg. 5 1 5 1 5 1 5 1 % ~
Full Pushbar Stroke mm 56 56 56 56 75 75 83 83 IS
Approx. Pushbar Load N 784 784 1470 1470 1078 1078 1764 1764
[kgfl [801 [801 1501 [150] [1101] 1101 1801 1801
q w
i Vertical - 166
Loadings 250 250 250 250 350 350 350 350
use 45— kg
Use -ﬁl ) 350 350 350 350 500 500 500 500 519913 18 FDMK-340 5° a5° 83 240,5
: g 51991319 FDMK-340-360 iE 45° 83 2405
Allowable W1 - W2 . " o 2095
\lljvr;?garl'latnced %% 4 4 20 20 4 4 20 20 ~ 90,8 1187
(differences in load - - M12-6-PCD0285
at table periphery) kg P— M12-3-PCDg250
Allowable FxL L 3 o | M12:3-PCD0210
load £ N/m | 1127 1127 1127 1127 2280 2280 2280 2280 l ﬁ_ S | M10-6-PCDo172
(Table clamped) 69 [kgf/mI [115] [115] [115] [115] [232.5] [232.5] [233] [233] E: g l@i J% =] §
SRS s
el e i
Accuracy sec 30 30 30 30 30 30 30 30 | 1B g 8
=
Repeatability sec +3 +3 +3 +3 +3 +3 +3 +3 |
Weight kg 42 42 48 48 80 80 98 98 101 1915 I8
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“TOUCHDEX" series

5199 13 20 FDK-450 5° 45° 93 258
Table diameter mm 450
Spindle bore diameter mm 120
Center height mm 250
Table indexing anglesat full 45
pushbar stroke gradi
Min. indexing angles gradi 5
Full pushbar stroke mm 93
Approx. pushbar load N 1.960

1kgfl [200]
q w
use kg 450
horizontal w
use 1l kg
Allowable Wi -W2
unbalanced Wi |, W2
weight ) 40
differences in load \/ kg
at table periphery
Allowable FxL %, \/ 4.560
m .
load F
(Table clamped) 6 tkgf/ml [465]
Accuracy sec 30
Ripeatability sec +3
Weight kg 214
2 450

/
Y

2355 6-M12PCl

Y 161 119
2285 3-M12PCI — <>
6250 3-M12PCI —| )
2210 3-M12PCl —| , 2l A
01906 3-MI0PCI —| A Sl
0172 3-M10PCl —| %
AR
o
7y |
1 Y Y Y
>l 18 231
l 462 - 240,5
Manual handle A
(stroke 15 mm) ==
M 10
\?szﬂ
: ‘
=0
159
l_lz:tlﬁ*

15 .12

series “COMBIDEX"

519913 11 FDV-201-04 5° 90° 78 208
“‘ﬁ%
\
/ ‘*170%‘ | 355 1 zls
] 30 i - - |
A Tl ‘
@ 110 TOUCHDEX
' FD-200-04— 195
[ ! T 20 l
‘ 280%‘ ‘ 595

51991312 FDV-301 5° 45° 75 233

!
_200 TOUCHDEX {
® FD-300 — ZT

T
L348 %‘ 694

With SC square chuck

With clamping
devices

With TC-t clamping
system

15 .13




“TILTING" “MULTIDEX"

“4 AXIS" CLAMPING EQUIPMENT for horizontal machining centers integrated
with automatic mechanical indexing tables “TOUCHDEX" for the working of the
workpieces on the 5 faces.

519913 13 TL 230-150 519913 14 TL 340-230

Integrates FDR-230 and FDM-150 +
FDR-340 and FDM-230
for five-face machining on vertical

e _ o o|
machining centers. F A
. Table inclination and rotation adjusted R
automatically

with the pushbar of TOUCHDEX.

- Minimum indexing angle in both inclination and
rotation of 5.

« Extremely compact footprint - 450 x 260 mm.

Table Diameter mm 170 230

Spindle Bore Diameter mm 37 58 ol®

Center Height o 200 0|2

(90° Tilted) 145 =y

Table surface height mm 200 265 !l

(0 deg. tilted) \

Full Pushbar Stroke mm \

(Tilting) 56 83

e o 38 56 _
N 1470 1764 33 58 98 01 MULTIDEX FDM 150 with SC3/150

Approx. Pushbar LoadTilting)

lkgf] [150] [180]
Approx. Pushbar LoadRotation) [kg’;; [23905] [114570% 33 58 98 02 MULTIDEX FDM 150 ‘ﬂ"th SC4/1 50
Loadings kg

W

,,,,, 70 100

260
(360)

(0° to 90°)

i [
< F N-m 1127 1960 4495
[kgf-m] [115] [200] (600)
FxL 120
L Nem 625 1.127 I (145)
Pl | [kgfm] [63.8] [115]
e I
% = (mFm
Accuracy (Tilting) sec 30 30
Accuracy (Rotation) ~ sec 30 30 g £ F—— l_. —e— @
Repeatability (Tiling) ~ sec +3 +3 w S 5 g ﬁg
Repeatability (Rotation)  sec +3 +3 a1 sl ] sla
Weight kg 98 215 2 [ L ||&
L ; ]
% A counterweight may be required for balance when machining YT i 1Tl
bar-shaped J% L f

workpieces etc mounted significantly off-center on the TOUCHDEX.
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“TOUCHDEX" Accessories Accessories “TOUCHDEX"
TAIL STOCK TK3 i s [ vwe ] cristk [ wanuatnandle | endsuport |

30 ST FDM-150 TK-3 MH-3 FES-120
D T In —otell - FDR-150-04 (MK) TK-3 MH-2 FES-120
f \ BT FD (M)-200 (-360) TK-3 MH-1 FES-135
< ~a - FD (M)-200-04 TK-3 MH-2 FES-135
J ~r — FD (M,R)-230 (-360) (MK) TK-3 MH-2 FES-145
Tz L e FDR-230-04 (-360) (MK) TK-3-HI MH-2 FES-175
120 — FDM-300 TK-3-HI MH-2 FES-185
FDMK-340 (-360) |  =sseeeeee MH-5 FES-200
5199 13 21 TK-3 120 - 145 EDK-A50 | e T
5199 13 22 TK-3 HI 160 - 185
50 30 17
END SUPPORT -
5 |15
A[ Sys 35
&[T T -
JoL ——ZE— ® 10731223 Cartridge 500 g Grease K67
o_g14 10731224 Can 1000 g Grease K67
<<
HE o W 1| ]|
sl 15| |5
B 10 ||
w0
5199 13 23 FES-120 120
519913 24 FES-135 135
5199 13 25 FES-145 145
5199 13 26 FES-175 175
5199 13 27 FES-185 185
5199 13 28 FES-200 200
MANUAL HANDLE MH-3 5199 13 41 FDM-150 SGSF 160-42 170
FD-200-04 / FD-200-360 210
51991542 | 1y 230/ FOM-230-360 / FDR-230 SGSF 200-55
FD-300 / FD-300-360
@k: 51991343 | ppyk-340 / FDMK-340-360 SGSF 315-103 310
/ 5199 13 47 FDK-450 SGSF 400-136 450
:j\ e -’\=A i '
ey MH-1 MH-5
oy PAIR OF KEYS e [
P » v
— 5 5199 13 51 16x14
®) -
/ 105°
51 99 13 30 MH-1 35 i 5199 13 53 16x 18
5199 13 31 MH-2 88 F i B 5199 13 54 18x14
5199 13 32 MH-3 38 915 (j | 5199 13 55 18x16
v [5HE- ‘
5199 13 48 MH-5 95 e 5199 13 56 18x18
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“TOUCHDEX"

Accessories

SGSF MANUAL CHUCK (frontal mounting)
SMW self-centering manual chuck, steel body

G
=
— B
o
L
m
O
<@ Z O || .
Q| Q| ol © G1
@)
S -
=
= {Ep’, i
* _ ,4{, Ld- - J,
E \
% Q
. F
!
M max
Code 33031216 3303 1220 3303 12 31 3303 12 40
Chuck SGSF 160-42 SGSF 200-55 SGSF 315-103 SGSF 400-136
Attachement DIN 6350 Dim. FL125 FL160 FL260 FL330
A mm 160 200 315 400
B mm 140 176 286 362
H6 Cmm 125 160 260 330
D mm 42 55 103 136
E mm q 4q 5 5
F mm 68 78 96,2 108
G mm 53 54 73 92
G1mm 32 29 a1 55
G2 mm 20 25 32 36
L mm 70 85 125 145
Front mounting M1 mm 3xM10 3xM10 3xM16 3xM16
Qmm 1" 1" 14 17
a°’° 102° 42° 42° 45°
Max speed giri/min. 4500 4000 2800 2000
Torque M max Nem 120 160 200 280
Weight (w. jaws) kg 11,2 20 50 90
Moment of inertia kgm? 0,03 0,10 0,60 1,80

Accessories "TOUCH DEX"
T T
> > v-]
S }
Q
N I v| T B ol U| w
Q Q Qy Q
= =
Chuck SGSF 160-42 SGSF 200-55 SGSF 315-103 SGSF 400-136
Suggested clamping diameters at max. clamping force
B mm 19-56 22-75 58-115 77-162
G mm 64-101 78-130 129-199 169-254
H mm 113-150 146-198 226-296 295-380
Monoblock jaws C mm 57-94 68-121 128-184 149-234
E mm 109-146 136-189 212-281 275-360
Y mm 0 q 9 16
M mm 18 22 25 26
Min. clamping diameters with clamping force reduced by 40%
3 4 10 10
No. of scroll teeth 2 3 5 5
No. of meshing scroll teets 2 3 5
for safety clamping 5
® For max. speed and max. clamping, all teeth shall be meshing.
® For meshing teeth control towards outside dimension (M) toward inside dimension (Y).
® For features exceeding these limits +16 mm on diameter, shall be reduced by 25%.
® ATTENTION: CLAMPING DIAMETERS HAVE BEEN CALCULATED WITH A.M. MESHING TEETH.
Chuck SGSF 160-42 SGSF 200-55 SGSF 315-103 SGSF 400-136
Accessories Codici
Set-3 GRC Eﬁ'_': 03 65 16 30 03 65 20 30 03 65 31 30 03 65 40 30
Set-3 Soft jaws .| 03 60 16 30 03 60 20 30 03 60 31 30 03 60 40 30
Set-3 ins. jaws Dx % 03 55 16 30 03 55 20 30 03 55 31 30 03 55 40 30
Set-3 ins. jaws Sx % 03 56 16 30 03 56 20 30 03 56 31 30 0356 40 30
Set-3 Rev. jaws rxﬁiﬂﬂ 03 63 16 30 03 63 20 30 03 63 31 30 03 63 40 30
Key == 02711700 02713100 027140 00

15 .18
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“TOUCHDEX" Examples

ool | -@

B b
H myE] PR
' 'H [ o |8

The example shows:
® TOUCHDEX table

® Column CIVI 2000 (General catalogue OML group 6)
® Moveable jaws set CIVI 2000 (General catalogue OML group 6)

The example shows:

® TOUCHDEX table
with manual chuck
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| CODE Ny PACENNSN  CODE NNy PACENNS  CODE gy PACI

0138 63 1211 301010 39 13.11 46 16 23 25 0.49
0138 64 1211 30101040 13.11 46 16 23 28 0.53
013904 1210 30101041 13.11 46 16 23 29 0.53
0139 05 12.10 30101042 13.11 46 16 24 00 011
01 39 06 12.10 30 5010 05 13.7 46 16 24 05 0.13
027117 00 15.19 3050 10 06 13.7 46 16 24 06 013
02713100 15.19 305010 07 13.7 46 16 24 07 013
02 71 40 00 15.19 30 50 10 08 13.7 46 16 25 00 0.12
0334 29 1211 30502005 13.7 4616 7010 014
03 5516 30 15.19 30 50 20 06 13.7 46 16 70 20 0.15
03 55 20 30 15.19 30 50 20 07 13.7 4616 70 25 0.15
03 55 31 30 15.19 30 50 20 08 13.7 46 16 70 30 0.16
03 5540 30 15.19 30 50 30 05 13.7 46 16 70 35 0.16
03 56 16 30 15.19 30 50 30 06 13.7 4616 70 40 0.17
03 56 20 30 15.19 30 50 30 07 13.7 46 16 70 45 017
03 56 31 30 15.19 30 50 30 08 13.7 46 16 70 50 0.17
03 56 40 30 15.19 30 50 40 05 13.7 46 16 70 55 0.17
03 59 54 1211 30 50 40 06 13.7 46 16 70 60 0.17
03 6016 30 15.19 30 50 40 07 13.7 46 16 70 65 017
03 60 20 30 15.19 33031216 15.18 4616 7110 0.38
03 60 31 30 15.19 33031220 15.18 4616 71 20 0.38
03 60 40 30 15.19 33 0312 31 15.18 46 16 71 30 0.39
03 63 16 30 15.19 33031240 15.18 4616 7140 0.38
03 63 20 30 15.19 33 58 02 27 13.13 46 16 71 50 0.38
03 63 31 30 15.19 3358 02 28 13.13 46 16 71 60 0.39
03 63 40 30 15.19 33 58 02 29 13.13 461671 70 0.38
03 6516 30 15.19 33580247 13.13 46 16 71 80 0.38
03 65 20 30 15.19 3358 0248 13.13 46 16 71 90 0.39
03 65 31 30 15.19 33 58 02 49 13.13 46167210 0.40
03 65 40 30 15.19 33 58 02 67 13.13 46 16 72 20 0.40
052810 12.10 33 58 02 68 13.13 46 16 72 30 0.40
0816 16 1211 33 58 02 69 13.13 4616 72 40 0.41
081618 1211 33584101 6.13 46 16 72 50 0.41
08 37 26 15.17 33 58 42 02 6.13 4616 7310 0.42
08 98 10 1211 33584111 6.13 4616 73 20 0.42
107299 40 2.30-31.21 33584112 6.13 46 16 73 30 043
107312 23 15.17 33584113 6.13 46 16 73 40 0.42
10731224 15.17 33584211 6.13 46 16 73 50 0.42
1207 13 00 1211 33584212 6.13 46 16 73 60 043
12 08 13 06 12.11 33584213 6.13 4616 73 70 0.42
12 08 16 36 1211 33 58 98 01 15.15 4616 73 80 0.42
12 08 20 36 1211 33 58 98 02 15.15 46 16 73 90 043
12 08 30 36 1211 46 16 23 00 0.10 4616 7410 044
27 5816 20 12.8 46 16 23 05 0.13 4616 74 20 0.44
301010 37 13.11 46 16 23 06 013 46 16 74 30 044
301010 38 13.11 46 16 23 07 013 46 16 74 40 044




4616 74 50
46 16 74 60
4616 7510
46 16 75 20
46 16 75 30
46 16 75 40
4616 75 50
46 16 75 60
4616 76 10
46 16 76 20
46 16 76 92
46 16 76 93
4616 76 94
46 16 76 95
4616 77 10
46 16 77 50
46 16 77 55
46 16 78 00
4616 7810
46 16 78 20
46 16 78 30
46 16 78 40
46 16 78 50
46 16 78 60
46167910
4616 7915
46 16 79 20
46 16 79 25
46 16 79 30
46 16 79 35
4616 79 40
46 16 79 45
46 16 79 50
46 16 79 55
46 16 79 60
46 16 79 65
4616 8010
46 16 80 15
46 16 80 20
46 16 80 25
46 16 80 30
46 16 80 35
4616 8110
4616 8115
46 16 81 20
46 16 81 25

0.44
044
0.45
0.45
0.45
0.45
0.45
0.45
0.47
0.46
0.53
0.53
0.53
0.53
048
0.31
0.31
0.53
0.18
0.18
0.19
0.19
0.19
0.19
0.22
0.22
0.22
0.22
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.23
0.26
0.26
0.27
0.27
0.28
0.28
0.29
0.29
0.29
0.29

46 16 81 30
46 16 81 35
46 16 8140
46 16 8145
46 16 81 50
46 16 81 55
46 16 81 60
46 16 81 65
4616 8210
46 16 82 20
46 16 82 30
514312 51
51431251
515010 01
51501001
515010 02
51501003
515010 06
51502910
51991101
519911 02
51991103
51991104
51991105
519911 06
519911 07
51991108
51991109
51991110
51991111
51991112
51991115
51991116
51991117
51991118
51991119
519911 20
519911 21
519911 22
51991125
519911 26
519911 27
519911 28
51991129
51991130
519911 31

0.29
0.29
0.30
0.30
0.30
0.30
0.30
0.30
0.36
0.36
0.36
2.22-3114
1314
2.21
919
2.21-3113
221-3113
5.5
5.9
144
144
144
144
14.5
14.5
14.5
14.5
14.5
14.5
14.5
14.5
14.8
14.8
14.8
14.8
14.8
14.8
14.8
14.8
14.28
14.28
14.28
14.28
14.29
14.29
14.29

519911 32
51991135
519911 36
519911 37
51991138
51991139
51991140
51991141
51991142
51991143
51991144
51991145
519911 46
51991147
51991148
51991149
51991150
519911 52
51991153
51991154
51991155
519911 56
51991157
51991159
51991160
519911 61
519911 62
51991163
51991164
51991165
519911 66
519911 67
51991168
51991169
51991170
51991173
51991174
51991175
51991176
51991177
51991178
51991179
51991180
519911 81
519911 82
51991183

14.29
14.30
14.30
14.30
14.30
14.30
14.30
14.31
14.31
14.31
14.31
14.31
14.31
14.26
14.74
14.74
14.74
14.75
14.75
14.75
14.75
14.75
14.75
14.75
14.75
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.79
14.80
14.80
14.80

| COEEN PAN
519911 84 14.80
51991185 14.80
519911 86 14.80
51991187 14.80
519911 88 14.80
51991189 14.80
51991190 14.80
519911 91 14.80
519911 92 14.80
519911 93 14.80
51991194 14.80
51991195 14.80
519911 96 14.80
519911 97 14.80
51991198 14.80
51991199 14.80
51991201 14.80
519912 02 14.80
51991203 14.80
51991204 14.80
51991205 14.80
5199 12 06 14.80
519912 07 14.80
51991208 14.80
51991209 14.80
51991210 14.80
51991211 14.80
51991212 14.80
51991213 14.72
51991214 14.72
51991215 14.72
51991216 14.72
51991235 14.85
5199 12 36 14.85
519912 37 14.85
51991238 14.85
51991239 14.85
51991240 14.85
51991241 14.85
51991242 14.85
51991243 14.85
51991244 14.85
51991245 14.85
519912 46 14.85
51991247 14.85
51991248 14.85

51991249
519913 01
519913 02
519913 04
519913 05
519913 06
519913 07
51991308
519913 11
51991312
51991313
51991314
51991316
51991318
51991319
519913 20
519913 21
519913 22
519913 23
51991324
519913 25
519913 26
519913 27
519913 28
519913 30
519913 31
519913 32
519913 33
51991334
519913 35
519913 36
519913 37
519913 38
519913 39
51991340
519913 41
519913 42
51991343
519913 47
51991348
519913 51
519913 52
519913 53
519913 54
51991355
5199 13 56

14.85
15.9

15.9

15.11
15.11
15.11
15.11
15.11
15.13
15.13
15.14
15.14
15.9

15.11
15.11
15.12
15.16
15.16
15.16
15.16
15.16
15.16
15.16
15.16
15.16
15.16
15.16
12.2

12.2

12.2

12.2

12.3

12.3

12.3

12.3

15.17
15.17
15.17
15.17
15.16
15.17
15.17
15.17
15.17
15.17
15.17

519913 60
519915 01
519915 02
519915 03
51991504
51991505
5199 15 06
5199 15 07
519915 08
51991509
51991510
51991513
51991514
51991515
51991516
51991517
51991518
519915 21
519915 22
5199 15 23
51991524
519915 25
519915 26
519915 27
519915 28
519915 29
519915 30
519915 33
51991534
519915 35
519915 36
5199 15 37
519915 38
519915 39
51991540
51991543
51991544
519915 47
51991548
51991549
519915 50
519915 51
519915 52
5199 15 53
51991554
51991555

1511
14.6

14.6

14.7

14.7

14.7

14.7

14.7

14.7

14.7

14.7

14.9

14.9

1410
1410
1410
1410
14.36
14.36
14.36
14.36
14.36
14.36
14.36
14.36
14.38
14.38
14.39
14.39
14.40
14.40
14.40
14.40
14.41
14.41
14.42
14.42
14.43
14.43
14.44
14.44
14.45
14.45
14.45
14.45
14.46




| CODE Ny PACENN  CODE Ny PACENNS  CODE g PAC ___CODE Sy PACENNN  CODE N PACENNN  CODE gy PAC

5199 15 56 14.46 5199 16 02 14.61 519916 55 14.68 519917 25 14.81 51991774 14.84 519918 34 14.22
51991557 14.50 519916 03 14.62 519916 59 14.68 519917 26 14.81 519917 75 14.85 519918 35 14.22
51991558 14.50 519916 04 14.62 519916 60 14.68 519917 27 14.81 519917 76 14.85 5199 18 36 14.24
51991559 14.50 519916 05 14.62 519916 61 14.68 519917 28 14.81 519917 77 14.85 519918 37 14.24
519915 60 14.50 5199 16 06 14.63 519916 65 14.68 519917 29 14.81 519917 80 14.86 5199 18 38 14.24
519915 61 14.51 5199 16 07 14.63 5199 16 66 14.68 519917 30 14.81 519917 &1 14.86 519918 39 14.24
5199 15 62 14.51 519916 08 14.63 519916 67 14.68 519917 31 14.81 519917 82 14.86 51991858 14.27
519915 63 14.51 519916 09 14.63 519916 71 14.69 519917 32 14.81 51991783 14.86 519918 59 14.27
51991564 14.51 51991610 14.63 519916 72 14.69 519917 33 14.81 519917 84 14.86 519918 60 14.27
51991565 14.53 519916 11 14.63 519916 73 14.69 519917 34 14.81 519917 85 14.86 5199 18 61 14.27
519915 66 14.53 519916 12 14.63 519916 74 14.69 519917 35 14.81 519917 86 14.86 5199 18 62 14.46
519915 67 14.53 51991613 14.63 519916 75 14.69 519917 36 14.81 519917 87 14.86 519918 63 14.46
51991568 14.53 51991614 14.63 519916 76 14.69 519917 37 14.81 519917 88 14.86 519918 64 14.46
51991569 14.55 519916 15 14.63 519916 77 14.69 519917 38 14.81 519917 89 14.86 5199 18 65 14.46
51991570 14.55 519916 16 14.63 519916 78 14.70 519917 39 14.81 519917 90 14.86 5199 18 66 14.46
51991571 14.55 51991617 14.63 519916 79 14.70 519917 40 14.81 519917 91 14.86 5199 18 67 14.88
519915 72 14.55 51991618 14.63 519916 80 14.70 519917 41 14.81 519917 92 14.86 5199 18 68 14.88
51991573 14.56 51991619 14.63 519916 81 14.70 519917 42 14.81 519917 93 14.86 519918 69 14.88
51991574 14.56 519916 20 14.63 519916 84 14.70 519917 44 14.81 51991800 14.86 51991870 14.88
51991575 14.56 519916 21 14.63 519916 85 14.70 51991745 14.81 519918 01 14.86 519918 71 14.88
51991576 14.57 519916 22 14.64 519916 86 14.70 519917 46 14.81 519918 02 14.86 51991872 14.88
51991577 14.57 519916 23 14.64 5199 16 87 14.70 51991747 14.81 519918 03 14.86 51991873 14.88
51991578 14.57 519916 24 14.64 519916 88 14.70 519917 48 14.81 519918 04 14.86 51991874 14.88
51991579 14.57 519916 25 14.64 519916 91 14.70 519917 49 14.81 51991805 14.86 51991875 14.88
519915 80 14.57 519916 30 14.65 519916 92 14.70 519917 50 14.81 519918 06 14.86 519918 76 14.88
519915 81 14.57 519916 31 14.65 519916 93 14.70 519917 51 14.81 5199 18 07 14.86 519918 77 14.88
519915 82 14.58 519916 32 14.65 519916 94 14.70 519917 52 14.82 519918 08 14.86 51991878 14.88
519915 83 14.58 519916 33 14.65 519916 95 14.70 519917 53 14.82 51991809 14.86 51991879 14.89
51991584 14.58 519916 34 14.66 519916 98 14.71 519917 54 14.82 51991810 14.86 519918 80 14.89
51991585 14.58 519916 36 14.66 519916 99 14.71 51991755 14.82 519918 11 14.86 519918 81 14.89
519915 86 14.58 519916 37 14.67 51991700 14.71 519917 56 14.82 51991812 14.86 519918 82 14.89
519915 87 14.58 519916 38 14.67 519917 01 14.73 519917 57 14.82 51991819 14.87 5199 18 83 14.89
519915 88 14.59 519916 39 14.67 519917 02 14.73 51991759 14.82 519918 20 14.87 519918 84 14.89
51991589 14.59 519916 40 14.67 519917 03 14.73 519917 60 14.82 519918 21 14.87 519918 85 14.89
519915 90 14.59 519916 41 14.67 519917 04 14.73 519917 61 14.83 519918 22 1414 5199 18 86 14.89
519915 91 14.59 519916 42 14.67 51991709 14.77 519917 62 14.83 519918 23 1414 519918 87 14.89
519915 92 14.59 519916 43 14.67 51991710 14.77 519917 63 14.83 51991824 1414 519918 88 14.89
519915 93 14.59 519916 44 14.67 519917 11 14.77 519917 64 14.83 519918 25 1414 519918 89 14.89
51991594 14.60 519916 45 14.67 51991712 14.78 519917 65 14.83 519918 26 1416 519918 90 14.89
51991595 14.60 519916 46 14.67 51991713 14.78 5199 17 66 14.83 519918 27 14.16 519918 91 14.89
519915 96 14.60 519916 47 14.67 51991714 14.78 519917 68 14.83 519918 28 14.16 5199 18 92 14.89
519915 97 14.60 519916 48 14.67 51991718 14.78 519917 69 14.83 519918 29 14.16 519918 93 14.89
519915 98 14.60 519916 49 14.67 51991719 14.78 519917 70 14.84 519918 30 1418 51991894 14.89
51991599 14.60 519916 50 14.67 519917 22 14.78 519917 7 14.84 519918 31 1418 519918 95 14.89
519916 00 14.61 519916 51 14.67 519917 23 14.81 519917 72 14.84 519918 32 14.20 5199 18 96 14.89
519916 01 14.61 519916 52 14.67 51991724 14.81 51991773 14.84 519918 33 14.20 519918 97 14.89




| CODE Ny PACENN  CODE Ny PACENNS  CODE g PAC ___CODE iy PACENNN CODE N PACENNN  CODE gy PAC

5199 18 98 14.89 51991944 14.93 519919 90 14.96 5199 20 35 14.99 519920 81 14.102 5199 21 27 14104
51991899 14.89 51991945 14.93 51991991 14.96 5199 20 36 14.99 5199 20 82 14.102 5199 21 28 14.104
519919 00 14.89 519919 46 14.93 51991992 14.96 5199 20 37 14.99 5199 20 83 14.102 5199 2129 14.104
519919 01 14.89 51991947 14.93 519919 93 14.97 5199 20 38 14.99 5199 20 84 14.102 5199 21 30 14104
519919 02 14.89 51991948 14.93 51991994 14.97 5199 20 39 14.99 5199 20 85 14.102 5199 21 31 14104
519919 03 14.90 51991949 14.93 519919 95 14.97 5199 20 40 14.99 5199 20 86 14.102 5199 21 32 14104
519919 04 14.90 519919 50 14.94 519919 96 14.97 5199 20 41 14.99 5199 20 87 14.102 5199 21 33 14104
51991905 14.90 519919 51 14.94 519919 97 14.97 5199 20 42 14.99 5199 20 88 14.102 51992134 14.104
519919 06 14.90 51991952 14.94 519919 98 14.97 5199 2043 14.99 5199 2089 14.102 51992135 14.104
519919 07 14.90 519919 53 14.94 51991999 14.97 51992044 14.99 5199 20 90 14.102 5199 21 36 14104
519919 08 14.90 51991954 14.94 5199 20 00 14.97 5199 2045 14.99 51992091 14.102 5199 21 37 14104
51991909 14.90 51991955 14.94 5199 20 01 14.97 5199 20 46 14.100 5199 20 92 14104 5199 21 38 14104
51991910 14.90 5199 19 56 14.94 5199 20 02 14.97 5199 20 47 14.100 5199 20 93 14104 5199 21 39 14104
51991911 14.90 51991957 14.94 5199 20 03 14.97 5199 2048 14.100 5199 20 94 14104 5199 21 40 14.104
51991912 14.91 51991958 14.94 5199 20 04 14.97 5199 20 49 14.100 5199 20 95 14104 5199 2141 14.104
51991913 14.91 51991959 14.94 5199 20 05 14.97 5199 20 50 14.100 5199 20 96 14104 5199 21 42 14104
51991914 14.91 519919 60 14.94 5199 20 06 14.97 5199 20 51 14.100 5199 20 97 14104 5199 2143 14104
51991915 14.91 519919 61 14.94 5199 20 07 14.97 5199 20 52 14.100 5199 20 98 14104 51992144 14104
51991916 14.91 519919 62 14.95 5199 20 08 5.9 5199 20 53 14.100 5199 2099 14104 5199 2145 14104
51991917 14.91 519919 63 14.95 5199 20 08 14.98 5199 20 54 14.100 5199 21 00 14104 5199 21 46 14.104
51991918 14.91 51991964 14.95 51992009 14.98 5199 20 55 14.101 51992101 14104 5199 21 47 14104
51991919 14.91 51991965 14.95 51992010 14.98 5199 20 56 14.101 51 99 21 02 14104 5199 2148 14104
519919 20 14.91 519919 66 14.95 51992011 14.98 5199 20 57 14.101 51992103 14104 5199 2149 14104
519919 21 14.91 519919 67 14.95 5199 2012 14.98 5199 20 58 14.101 5199 21 04 14104 5199 21 50 14104
519919 22 14.91 5199 19 68 14.95 51992013 14.98 5199 20 59 14.101 5199 21 05 14104 5199 21 51 14104
519919 23 14.91 51991969 14.95 51992014 14.98 5199 20 60 14.101 5199 21 06 14104 5199 21 52 14105
51991924 14.91 51991970 14.95 51992015 14.98 5199 20 61 14.101 5199 21 07 14104 5199 21 53 14.105
519919 25 14.91 51991971 14.95 5199 2016 14.98 5199 20 62 14.101 5199 21 08 14104 51992154 14.105
519919 26 14.91 519919 72 14.95 51992017 14.98 5199 20 63 14.101 5199 2109 14104 5199 2155 14105
519919 27 14.91 51991973 14.95 51992018 14.98 5199 20 64 14.101 51992110 14104 5199 21 56 14.105
519919 28 14.91 51991974 14.96 51992019 14.98 5199 20 65 14.101 51992111 14104 5199 21 57 14.105
51991929 14.91 51991975 14.96 5199 20 20 14.99 5199 20 66 14.101 5199 2112 14104 5199 21 58 14105
519919 30 14.91 51991976 14.96 5199 20 21 14.99 5199 20 67 14.101 51992113 14104 5199 2159 14.105
519919 31 14.91 51991977 14.96 5199 20 22 14.99 5199 20 68 14.101 51992114 14104 5199 21 60 14.105
519919 32 14.91 51991978 14.96 5199 20 23 14.99 5199 20 69 14.101 51992115 14104 5199 21 61 14105
519919 33 14.92 51991979 14.96 51992024 14.99 51992070 14.101 5199 2116 14104 5199 21 62 14.105
51991934 14.92 519919 80 14.96 5199 20 25 14.99 519920 71 14.102 5199 2117 14104 5199 21 63 14.105
519919 35 14.92 519919 81 14.96 5199 20 26 14.99 5199 20 72 14.102 5199 2118 14104 5199 2164 14105
519919 36 14.92 519919 82 14.96 5199 20 27 14.99 5199 2073 14.102 51992119 14104 5199 21 65 14.105
519919 37 14.92 519919 83 14.96 5199 20 28 14.99 51992074 14.102 5199 21 20 14104 5199 21 66 14.105
519919 38 14.92 51991984 14.96 5199 20 29 14.99 51992075 14102 51992121 14104 5199 21 67 14105
519919 39 14.92 519919 85 14.96 5199 20 30 14.99 5199 20 76 14.102 5199 21 22 14104 5199 21 68 14.105
51991940 14.92 5199 19 86 14.96 5199 20 31 14.99 5199 20 77 14.102 5199 21 23 14104 5199 21 69 14.105
51991941 14.92 519919 87 14.96 5199 20 32 14.99 51992078 14.102 51992124 14104 5199 2170 14105
51991942 14.93 519919 88 14.96 5199 20 33 14.99 51992079 14.102 51992125 14104 51992171 14.105
51991943 14.93 51991989 14.96 5199 20 34 14.99 5199 20 80 14.102 5199 21 26 14104 5199 21 72 14.105




_ CODE N PAGEMSN  CODE N PAGENNN  CODE N PAG _ CODE N PACENNN  CODE N PAGEMSN  CODE N PAG

5199 2173 14.105 57003010 115 57 00 90 26 119 57040100 1.21 57 07 0015 1.10 571202 35 1.29
51992174 14.105 57 00 30 20 115 57 00 90 40 119 57041010 1.20 57 07 00 20 1.10 571202 40 1.29
51992175 14.105 57 00 40 00 117 57 00 90 41 119 57041030 1.20 57 07 00 35 1.10 571202 50 1.29
5199 21 76 14.105 57004010 117 57 00 90 45 119 57 0410 35 1.20 57 07 00 40 1.10 57130010 1.31
5199 21 77 14.105 57 00 40 20 117 57 00 90 46 119 57041050 1.20 57 08 00 15 1.11 5713 00 20 1.31
51992178 14.105 57 00 50 30 1.25 57 00 90 60 119 57041055 1.20 57 08 00 20 111 57 13 00 30 1.31
51992179 14.105 57 00 50 40 1.25 57 00 90 61 119 57041070 1.20 57 08 00 35 111 5713 0040 1.31
5199 21 80 14.105 57 00 50 50 1.25 57 00 90 65 119 57041075 1.20 57 08 00 40 1.11 57 13 00 50 1.31
5199 21 81 14.105 57 00 50 60 1.25 57 00 90 66 119 57041090 1.20 57 09 00 40 1.23 57 13 00 60 1.31
5199 21 82 14.105 57 00 50 70 1.25 57 00 90 80 119 57 0411 00 1.20 57 09 00 50 1.23 5714 0010 1.32
5199 21 83 14.105 57 00 50 80 1.25 57 00 90 81 119 57 05 00 25 1.30 57 09 00 60 1.23 5714 00 20 1.32
51992184 14.105 57 00 50 90 1.25 57 00 90 90 119 57 05 00 45 1.30 571000 40 1.26 57 14 00 30 1.32
5199 2185 14107 57 00 60 05 1.6 57 00 90 91 119 57 05 00 50 1.30 571000 50 1.26 5714 00 40 1.32
5199 21 86 14.107 57 00 60 06 1.6 57 010010 1.34 57 0500 70 1.30 57 10 00 60 1.26 5714 00 50 1.32
5199 21 87 14.107 57 00 60 15 1.6 57 01 00 20 1.34 57 05 00 90 1.30 571000 70 1.26 57 14 00 60 1.32
5199 21 88 14.107 57 00 60 16 1.6 57 01 00 30 1.34 57 05 01 00 1.30 5710 00 80 1.26 57171010 114
51992189 14107 57 00 60 30 1.6 57 020015 1.7 57050120 1.30 571000 90 1.26 57171020 114
5199 21 90 14.107 57 00 60 31 1.6 57 02 00 25 1.7 57 0501 30 1.30 571001 00 1.26 57172010 1.16
5199 21 91 14.107 57 00 60 35 1.6 57 02 00 40 1.7 57 050140 1.30 57110040 1.27 5717 20 20 1.16
5199 21 92 14.107 57 00 60 36 1.6 57 02 00 45 1.7 57 05 01 50 1.30 57 11 00 50 1.27 5717 20 30 1.16
5199 21 93 14.107 57 00 60 50 1.6 57 02 00 60 1.7 57 050155 1.30 571100 60 1.27 5717 3010 118
51992194 14.107 57 00 60 51 1.6 57 02 00 65 1.7 57 05 01 60 1.30 571100 70 1.27 5717 30 20 118
5199 2195 14107 57 00 60 55 1.6 57 02 00 70 1.7 57050170 1.30 57110080 1.27 5717 30 30 1.18
5199 21 96 14.107 57 00 60 56 1.6 57 02 00 80 1.7 57050175 1.30 57 11 00 90 1.27 57 220010 1.35
5199 21 97 14.107 57 00 60 60 1.6 57 02 01 00 1.7 57050180 1.30 57110100 1.27 57 22 00 20 1.35
5199 21 98 14.107 57 00 60 61 1.6 57 0201 20 1.7 57 05 01 90 1.30 571200 25 1.29 57 22 00 30 1.35
5199 2199 14.107 57 00 60 70 1.6 57 0201 30 1.7 57 0501 95 1.30 57120045 1.29 57 27 0010 1.28
5199 22 00 14.107 57 00 60 71 1.6 57 03 0015 18 57 05 02 00 1.30 5712 00 50 1.29 57 27 00 20 1.28
5199 2201 14107 57 00 60 90 1.6 57 03 00 25 18 57050210 1.30 57120070 1.29 57 27 00 30 1.28
5199 22 02 14.107 57 00 60 91 1.6 57 03 00 40 18 57 0502 20 1.30 5712 00 90 1.29 57 27 00 40 1.28
5199 22 03 14107 57 00 6110 1.6 57 03 00 45 18 57 0502 30 1.30 57120100 1.29 57 27 00 50 1.28
5199 2204 14.107 57 00 61 11 1.6 57 03 00 60 18 57 05 02 35 1.30 57120120 1.29 57 27 00 60 1.28
5199 22 05 14.107 57 00 61 20 1.6 57 03 00 65 18 57 0502 40 1.30 57120130 1.29 57 27 00 70 1.28
5199 22 06 14.107 57 00 61 21 1.6 57 03 00 70 18 57 05 02 50 1.30 57120140 1.29 57 27 00 80 1.28
5199 22 07 14107 57 00 70 05 1.9 57 03 00 80 18 57 06 0010 113 57120150 1.29 57 29 00 20 14.46
5199 22 08 14.107 57007010 1.9 57 03 01 00 18 57 06 00 15 113 57120155 1.29 57 30 30 00 115
5199 2209 14107 57 00 70 25 1.9 5703 0120 18 57 06 00 20 113 57120160 1.29 57 30 3010 115
51992210 14.107 57 00 70 30 1.9 57 03 01 30 18 57 06 00 25 113 57120170 1.29 57 30 30 20 1.15
51992211 14.107 57 00 80 30 1.22 5704 0010 1.21 57 06 00 30 113 57120175 1.29 57 30 40 00 117
57 0010 51 14.47 57 00 80 40 1.22 57 04 00 30 1.21 57 06 10 10 112 57120180 1.29 57304010 117
57 0010 52 14.47 57 00 80 50 1.22 57 04 00 35 1.21 57061015 1.12 57120190 1.29 57 3040 20 117
57 0010 53 14.47 57 00 90 00 119 57 04 00 50 1.21 57 0610 20 112 57120195 1.29 57 30 60 35 1.6

57 0010 61 14.47 57 00 90 01 119 57 04 00 55 1.21 570610 25 112 57120200 1.29 57 30 60 55 1.6

57 0010 62 14.47 57 00 90 20 119 57 04 00 70 1.21 57 06 10 30 1.12 57120210 1.29 57 30 60 70 1.6

57 0010 63 14.47 57 00 90 21 119 5704 00 75 1.21 57 0610 35 112 57120220 1.29 57 30 60 90 1.6

57 00 30 00 1.15 57 00 90 25 119 57 04 00 90 1.21 57 06 10 40 112 57120230 1.29 57 30 80 20 1.22




57 30 90 25
57 30 90 45
57 30 90 60
57 30 90 65
57312045
57 31 20 65
57 312080
57 31 21 00
57 313045
57 31 30 65
57 31 30 80
57 31 31 00
57314035
57 314055
57314070
57314075
57316010
57 316015
57 316110
57316115
57 316135
57 316140
57 31 90 30
57 32 80 35
57 3280 55
57 328070
57328075
57 330040
57 33 00 50
57 33 00 60
57 330070
57 335010
57 3350 20
57 33 50 30
57 336010
57 33 60 20
57 33 60 30
57 34 0010
57 34 00 20
57 34 00 30
57 34 00 40
57 34 00 50
57 40 60 35
57 40 60 36
57 40 60 55
57 40 60 56

119
119
119
119
1.7

1.7

1.7

1.7

18

18

1.8

18

1.21
1.21
1.21
1.21
113
113
1.12
112
112
1.12
1.23
1.20
1.20
1.20
1.20
1.24
1.24
1.24
1.24
1.16
1.16
1.16
118
118
118
1.33
1.33
1.33
1.33
1.33
1.6

1.6

1.6

1.6

57 40 60 90
57 40 60 91
57406120
57 40 61 21
57 40 90 25
57 40 90 26
57409045
57 40 90 46
57 40 90 65
57 40 90 66
57 40 90 90
57 40 90 91
57412045
57 41 20 65
5741 21 00
57412130
57413045
57 41 30 65
5741 3100
57413130
57414035
57414055
57414075
57 414100
57 42 80 35
57 42 80 55
57428075
57 42 81 00
580104 09
58 01 05 00
58 01 06 00
58 01 07 00
58 010810
58 01 08 12
58 01 09 00
58 011000
58011001
58011110
58011111
58011210
58011212
58011220
58 0113 92
580113 93
58011394
580113 95

1 .6

1.6

1.6

119
119
119
119
119
119
119
119
1.7

1.7

1.7

1.7

18

18

1.8

18

1.21
1.21
1.21
1.21
1.20
1.20
1.20
1.20
2.26
2.26
2.26
2.26
228
2.28
228
228
2.28
228
229
2.27
2.27
229
2.29
224
2.24
2.24

58 0113 96
58 0113 97
58011409
58 011592
58 0115 92
58 011593
58011593
58011594
58011594
58011595
58011595
58 0115 96
58 0115 96
58 0115 97
58 0115 97
58 0116 00
580117 00
58 0119 00
58 01 25 92
58 01 25 93
58012594
58 01 25 95
58 01 25 96
58 01 25 97
58 01 27 92
58 01 27 92
58 01 27 93
58 01 27 93
58012794
58012794
58 01 27 95
58 01 27 95
58 01 27 96
58 01 27 96
58 01 27 97
58 01 27 97
58012810
58013510
58 01 3512
58013515
58 0135 20
58 01 35 25
58 01 35 28
58 01 35 30
58 01 35 33
58 01 35 35

2.24
2.24
2.27
5.5
6.16-6.18
55
6.16-6.18
55
6.16-6.18
5.5
6.16-6.18
55
6.16-6.18
55
6.16-6.18
2.30
212
2.27
2.24
2.24
2.24
2.24
2.24
2.24
2.23
6.16-6.20
2.23
6.16-6.20
2.23
6.16-6.20
2.23
6.16-6.20
2.23
6.16-6.20
2.23
6.16-6.20
2.29
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4

58 01 35 37
58 01 36 20
58 01 36 25
58 01 36 30
58 01 36 35
58 01 36 40
58 01 36 45
58 01 4109
58014409
58 01 50 00
58 01 51 09
58017010
58017110
58017210
58017310
58017410
58017411
58017500
58 01 92 06
58 019210
58 01 93 06
58 01 94 09
58 01 9509
58 01 96 09
580197 09
58 02 04 09
58 02 05 00
58 02 06 00
58 02 07 00
580208 10
58 02 08 12
58 02 09 00
58021000
58 0210 01
58021110
58021111
58021210
58 021212
58021220
58 0213 92
58021393
58021394
580213 95
58 02 13 96
58 0213 97
58 0214 09

4.5
4.5
4.5
4.5
4.5
4.5
114
2.21
2.29
11.5
214
213
2.26
2.26
2.27
2.27
2.22
4.3
4.3
4.3
4.5
4.6
4.6
114
2.26
2.26-3.1.17
BEES 1.17
2.26
2.28-31.19
2.28-31.19
2.28-3.1.19
2.28-31.19
BEES.1.19
2.28-31.19
2.29-31.20
2.27-31.18
2.27-31.18
2.29-31.20
2.24-31.15
2.24-31.15
2.24-31.15
2.29-3.1.20
2.24-31.15
2.24-31.15
2.27-31.18

oot ool Cove

580216 00
580217 00
58021900
58 02 25 92
58 022593
58022594
58 02 25 95
58 02 25 96
58 02 25 97
58 02 27 92
58 02 27 92
58 02 27 92
58 02 27 93
58 02 27 93
58 02 27 93
58022794
58 02 27 94
58022794
58 02 27 95
58 02 27 95
58 02 27 95
58 02 27 96
58 02 27 96
58 02 27 96
58 02 27 97
58 02 27 97
58 02 27 97
58022810
58 02 3512
58023515
58 02 35 20
58 02 35 25
58 02 35 30
58 02 35 35
58 02 35 40
58 02 35 43
5802 3545
58 02 35 47
58 02 36 20
58 02 36 25
58 02 36 30
58 02 36 35
58 02 36 40
58 02 36 45
58024109
58024409

2.30-31.21
212
2.27-31.18
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.23-3.1.15
55
6.16-6.20
2.23-31.15
55
6.16-6.20
2.23-3.1.15
55
6.16-6.20
2.23-31.15
55
6.16-6.20
2.23-3.1.15
55
6.16-6.20
2.23-31.15
55
6.16-6.20
2.29-3.1.20
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.5
4.5
4.5
4.5
4.5
4.5
114
2.21

58 02 45 09
58 02 50 00
58 02 51 09
58 027010
58027110
58027210
58027310
58027410
58027411
58 02 75 00
58 02 91 09
58 02 92 06
58 029210
58 02 93 06
58 02 94 09
58 02 95 09
58 02 96 09
58 02 97 09
58 03 04 09
58 03 05 00
58 03 06 00
58 03 08 10
58 03 08 12
58 03 09 00
58 0310 00
58 0310 01
58031110
58 031111
58031210
58031212
58 031220
58 0314 09
58 0316 00
58 0317 00
58 03 19 00
58 03 25 92
58 03 25 93
58032594
58 03 25 95
58 03 25 96
58 03 25 97
58 03 27 92
58 03 27 93
58 03 27 94
58 03 27 95
58 03 27 96

11.4
2.29-31.20
11.5
214
213
2.26
2.26
2.27-31.18
2.27-31.18
2.22-31.13
11.2
4.3
4.3
4.3
4.5
4.6
4.6
11.4
2.26
2.26
2.26
2.28-3.1.19
2.28-3.1.19
2.28-3.1.19
2.28-3.1.19
2.28-3.1.19
2.28-3.1.19
2.29-3.1.20
2.27-31.18
2.27-31.18
2.29-3.1.20
2.27
2.30-3.1.21
212
2.27-31.18
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.24-31.15
2.23-31.15
2.23-31.15
2.23-31.15
2.23-31.15
EREERS 1.15




58 03 27 97
58 032810
58 03 35 20
58 03 35 25
58 03 35 30
58 03 35 35
58 03 35 40
58 03 35 45
58 03 35 50
58 03 35 55
58 03 35 60
58 03 35 65
58 03 36 20
58 03 36 25
58 03 36 30
58 03 36 35
58 03 36 40
58 03 36 45
58034109
58034409
58034509
58 03 50 00
58 03 51 09
58037010
58037110
58037210
58037310
58037410
5803 7411
58 03 75 00
58 03 92 06
58039210
58 03 93 06
58 03 94 09
58 03 95 09
58 03 96 09
58 03 97 09
58 04 35 20
58 04 35 30
58 04 35 40
5804 3545
58 04 35 50
58 04 35 55
58 04 35 60
58 04 35 65
5804 3570

2.23-31.15
|est1.20
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.5
45
4.5
4.5
4.5
4.5
114
2.21
114
2EESE].20
11.5
214
213
2.26
2.26
s 1.18
2.27-31.18
|esi1.13
4.3
43
4.3
4.5
4.6
4.6
114
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4
4.4

5804 3575
58 04 36 20
58 04 36 25
58 04 36 30
58 04 36 35
58 04 36 40
58 04 36 45
58044109
58044509
58 04 51 09
58 04 92 06
58049210
58 04 93 06
5804 94 09
58 04 95 09
58 04 96 09
58 04 97 09
58 06 04 09
58 0617 00
58 06 44 09
58 06 51 09
5806 7010
5806 7110
58067210
5806 7310
58 07 04 09
58 07 05 00
58 07 06 00
58 0717 00
58074409
58077010
58077110
58077210
58077310
58117010
58117210
58127010
58127210
58137010
58137210
58167010
58167210
58177010
58177210
58 21 33 00
58218010

45
4.5
4.5
4.5
4.5
4.5
14
114
11.5
4.3
4.3
4.3
4.5
4.6
4.6
14
3117
3.1.6
3.1.13
11.5
3.1.7
316
3117
3117
3117
3117
3.1.17
316
3.1.13
3.1.7
316
3117
3.1.17
214
213
214
213
214
213
31.7
3.1.6
3.1.7
316
217-31.9
217-31.9

58 22 33 00
58 22 80 20
58 22 80 30
58 23 33 00
58 23 80 30
58315010
58 31 50 20
58325010
584004 09
5840 3518
58 40 35 23
58 40 35 28
58 40 35 37
58404419
5840 72 00
58409204
58 40 94 00
58410409
58413518
58 41 35 23
5841 35 28
58 41 35 37
58414419
58417200
58418011
58 41 80 21
58 41 80 22
58 41 80 31
58 41 80 32
58 41 80 33
58419204
58 41 94 00
58419509
5841 96 09
58420409
58423518
58 42 35 23
58 42 35 33
58 42 35 42
58424419
5842 7200
584275 31
5842 75 32
584275 33
5842 76 31
58 42 76 32

217-31.9
@8l7=3.1.9
217-31.9
2Al7-S54188
217-31.9
6.16-6.20
6.16-6.20
6.16-6.20
6.15
6.15
6.15
6.15
6.15
6.15
6.6
6.7
6.7
6.15
6.15
6.15
6.15
6.15
6.15
6.6
6.9
6.9
6.9
6.9
6.9
6.9
6.7
6.7
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.15
6.6
6.10
6.10
6.10
6.11
6.11

58 42 76 33
584279 31
584279 32
584279 33
58428011
584280 21
58 42 80 22
58 42 80 31
58 42 80 32
58 42 80 33
58428511
584285 21
58 42 85 22
5842 85 31
58 42 85 32
5842 85 33
58428611
58 42 86 21
58 42 86 22
58 42 86 31
58 42 86 32
58 42 86 33
58429204
58 42 94 00
58429509
5842 96 09
58 43 04 00
58 43 08 00
5843 25 93
58432594
58 43 25 95
58 43 25 96
58 43 25 97
58 43 50 00
584404 00
58 44 08 00
584414 00
58 44 25 93
58442594
58 44 25 95
58 44 25 96
58 44 25 97
58445010
58 44 50 20
5847 78 09
58 47 79 09

6.11
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.10
6.10
6.10
6.10
6.10
6.10
6.11
6.11
6.11
6.11
6.11
6.11
6.7
6.7
6.15
6.15
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
74
74
7.5
74
74
74
74
74
74
7.5
1.3
1.3

_ CoDE N PACENSN  CODE

58479109
5848 91 09
58 50 25 93
58 50 25 94
58 50 25 95
58 50 25 96
58 50 25 97
58504119
58504219
58 50 50 00
58518010
58 52 80 20
58 52 80 30
58 53 80 30
58 53 8040
58 61 80 00
58 62 80 00
58710410
58 71 27 92
58 71 27 93
58712794
58 71 27 95
58 71 27 96
58 71 27 97
58714410
58 71 60 10
58716110
58716210
587178 09
58717909
58719109
58 71 92 06
58719409
58 719509
58 71 96 09
58720410
58 72 27 92
58 72 27 93
58722794
58 72 27 95
58 72 27 96
58 72 27 97
58724410
58 72 60 10
58726110
58726210

11.2
11.2
55
55
5.5
5.5
55
5.5
59
55
2.20
2.20-3.1.12
2.20-31.12
2Es1.12
2.20-31.12
2.20
2.20-31.12
10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.12
10.12
10.12
1.3
11.3
11.2
10.11
10.11
10.11
10.11
10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.13
10.12
10.12
10.12

587291 09
58 72 92 06
58 7294 09
58 72 95 09
58 72 96 09
58 7813 03
58 7813 05
58 7813 06
58 78 5010
5878 8010
58788110
58788410
58788510
58 78 86 10
58798010
58798110
58798410
58798510
58798610
58810409
58813518
58 8135 23
58 81 35 28
58 81 35 37
58817220
58819204
58 82 04 09
58823518
58 82 35 23
58 8235 33
58 82 3542
58827220
58829204
58900210
589002 20
58 90 02 30
58900310
58 90 03 20
58 90 03 30
58 90 03 40
589013 92
589013 92
589013 93
589013 93
589013 94
589013 94

11.2
10.11
10.11
10.11
10.11
10.12
10.12
10.12
10.12
10.9
10.9
10.3
10.3
10.3
10.9
10.9
10.3
10.3
10.3
6.20
6.18
6.18
6.18
6.18
6.20
6.18
6.20
6.18
6.18
6.18
6.18
6.20
6.18
914
914
915
914
915
915
9.16
919
13.4
919
13.4
919
13.4




589013 95
589013 95
58 90 13 96
58 90 13 96
58 9013 97
58 90 13 97
589019 00
58901910
58 90 27 09
58905110
58 90 51 20
58905210
58 90 52 20
58 90 5310
58 90 53 20
58905410
58 90 54 20
58 90 5510
58 90 60 09
58906110
58906114
58906114
58 90 61 20
58906124
58906124
58906210
58906214
58906214
58 90 62 20
58906224
58906224
58 90 63 10
58906314
58 90 63 14
58 90 63 20
58 90 63 24
58 90 63 24
58906410
58906414
58 90 65 10
58906514
58 90 66 10
58 90 66 14
58 90 66 20
58 90 66 24
58 90 67 10

9.19
13.4
919
13.4
919
13.4
9.19
919
919
918
917
918
917
917
917
9.17
917
917
9.13
9.16
5.6
9.10
9.16
5.6
9.10
9.16
5.6
9.10
9.16
5.6
9.10
9.16
5.6
9.10
9.16
5.6
9.11
9.16
9.11
9.16
9.11
918
9.12
918
9.12
918

58906714
58 90 67 20
58906724
58 90 68 10
5890 6814
58 90 68 20
58 90 68 24
58907110
58907120
58907210
58907220
58907310
589073 20
58 90 73 30
589073 40
58910210
589102 20
58 91 02 30
58910310
58 91 03 20
58 91 03 30
58 91 03 40
58914119
58914219
58914419
58917110
58917120
58917210
58917220
58917310
58917320
589173 30
58917340
58918610
58920210
58920220
58 92 02 30
58920310
58 92 03 20
58 92 03 30
589203 40
58924119
58924219
58924419
58927110
58927120

9.12
917
9.11
9.17
911
917
9.12
94
938
94
9.8
9.5
9.5
9.9
9.9
914
914
915
914
915
915
9.16
13.4
13.4
13.4
94
938
94
9.8
9.5
9.5
9.9
9.9
919
914
914
915
914
915
9.15
9.16
13.4
13.4
13.4
94
9.8

58927210
58927220
58927310
58927320
589273 30
58927340
58928610
58 9504 09
58 950810
58 9510 00
58951210
58 9517 00
58 9519 00
58 95 27 09
58 952810
58 95 33 00
58954110
58954419
58954429
58 95 50 00
58 9570 20
58 95 70 60
58957120
58957210
58 95 73 50
58 95 73 60
58957410
58 96 04 09
58 96 08 10
58 96 10 00
58961210
58 96 13 92
58 96 13 93
58961394
58 96 13 95
58 96 13 96
58 96 13 97
58 96 17 00
58 96 19 00
58 96 27 09
58 96 2810
58 96 33 00
58964110
58964419
58 96 44 29
58 96 50 00

9.8
9.5
9.5
9.9
B9
919
3.2.7
3.2.10
3.2.10
3.29
3.24
3.29
3.2.10
3.2.10
3.2.7
3.26
3.29
3.2.7
3.2.10
3.25
3.2.6
3.25
3.29
3.2.6
3.29
3.29
3.2.7
3.210
3.2.10
3.29
3.2.10
3.2.10
3.2.10
3.210
3.2.10
3.2.10
3.24
3.29
3.2.10
3.210
3.2.7
3.2.6
3.29
3.2.7
3.2.10

58 96 70 20
58 96 70 60
5896 71 20
5896 7210
58 96 73 50
58 96 73 60
58967410
58 96 92 06
5897 04 09
58 97 08 10
58 971000
58971210
589717 00
58 97 19 00
58 97 27 09
58 97 2810
58 97 33 00
58974110
58974419
58 97 44 29
58 97 50 00
58 97 70 20
58 97 70 60
58977120
58977210
58 97 73 50
5897 73 60
58977410
58 97 92 06
5899 01 01
58 99 01 02
58 99 01 03
5899 02 01
58 99 02 02
58 99 02 03
58 99 02 04
705540 01
70 55 40 02
7055 40 03
70554004
71112124
71113047
71113105
71113109
71113110
7115 02 06

3.25
3.2.6
3.25
3.2.9
3.2.6
329
3.29
3.2.7
3.2.7
3.2.10
3.2.10
329
3.24
3.2.9
3.210
3.2.10
3.2.7
3.2.6
3.29
3.2.7
3.210
3.2.5
3.2.6
3.2.5
3.29
3.2.6
3.29
3.2.9
3.2.7
14.48
14.49
14.49
14.65
14.65
14.65
14.65
13.8
13.8
13.8
13.8
917
917
9.18
9.17
917
917

_ CoDE N PAGENSN  CODE

71200816
7129 02 08
71290218
71612001
7161 20 02
71 61 20 03
71612004
71612005
71 61 20 06
71612007
716120 08
71612009
71612010
71612011
71612012
71612013
71612014
71612015
71612016
71612017
71612018
71612019
71612801
71 61 28 02
71642104
71642105
71642114
71642115
71642214
71 66 03 05
71 66 03 05
7166 03 15
7166 0315
71708713
71708714
71708715
77 26 07 16
77 26 07 21
77 26 07 25
77 26 07 31
77 26 1316
772613 21
77 2613 25
77 26 13 31
77 26 68 16
77 26 68 21

0.53
0.53
59
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.52
0.52
0.52
0.52
0.52
0.49
0.50
0.50
0.50
0.49
Bsi1.13
1314
2.22-3114
13.14
2.23-31.14
2.23-31.14
2.23-31.14
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6

77 26 68 25
77 26 68 31
77 2707 13
77 27 07 16
772707 21
77 27 07 25
77 27 07 31
77271113
77 271116
772711 21
77271125
772711 31
77 271313
77 271316
772713 21
772713 25
77 2713 31
77271713
77 2717 16
772717 21
77 2717 25
77 2717 31
77 27 2513
77 27 2516
77272521
7727 25 25
77 27 25 31
77 27 2713
77 27 27 16
772727 21
77 27 27 25
77 27 27 31
77 27 6816
77 27 68 21
77 27 68 25
77 27 68 31
77 27 7516
77277521
77277525
7727 75 31
77 27 7916
77277921
772779 25
772779 31
77 58 01 01
77 58 01 02

12.6
12.6
1212
1212
1212
1212
1212
1214
1214
1214
1214
1214
1212
1212
1212
1212
1212
1214
1214
1214
1214
1214
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
1212
1212
1212
1212
1214
1214
1214
1214
12.8
12.8
12.8
12.8
2.6
2.6




77 58 01 04
77 58 01 07
77 58 01 08
77 58 01 51
77 58 02 01
77 58 02 02
77 58 02 03
77 58 02 04
77 58 02 05
77 58 02 07
77 58 02 08
77 58 02 51
77 58 03 01
77 58 03 02
77 58 03 03
77 58 03 07
77 58 03 08
77 58 03 51
77 58 06 01
77 58 06 02
77 58 06 03
77 58 06 04
77 58 06 05
77 58 07 01
77 58 07 02
77 5811 01
77 5811 02
77 5812 01
77 5812 02
77 5813 01
77 5813 02
77 5816 01
77 58 16 02
77582111
77 58 2112
77 58 22 21
77 58 22 22
77 58 22 23
77 58 22 31
77 58 22 32
77 58 22 33
77 58 23 31
77 58 23 32
77 58 26 21
77 58 26 22
77 58 26 23

2.7
2.7
2.22
2.6
26
2.6
28
2.8
2.7
2.7
BES51.13
2.6
26
2.6
2.7
2.7
BEEs1.13
3.1.3
3.1.3
3.1.3
314
314
3.1.3
3.1.3
29
29
29
29
2:9
29
3.1.5
3.1.5
216
216
216
216
216
216
216
216
216
216
318
318
3.1.8

77 58 26 31
77 58 26 32
77 58 26 33
77 58 27 31
77 58 38 01
77 58 39 01
77 58 40 01
77 58 40 02
77 58 40 03
77 5840 04
77 58 40 23
77 58 40 28
77 5841 01
77 58 41 02
77 58 41 03
77584104
77584111
77 58 4112
77 584113
77 5841 23
77584124
77 5841 25
77 58 41 26
77 58 41 27
77 58 41 28
77 58 42 01
77 58 42 02
77 58 42 03
77584204
77584211
77 58 4212
77584213
77 58 42 23
77584224
775842 25
77 58 42 26
77 58 42 27
77 58 42 28
77584314
77 584316
77584318
77 58 43 20
77 58 43 22
77584414
77 584416
77584418

318
318
318
318
8.2
8.2
6.3
6.3
6.3
6.3
64
64
6.3
6.3
6.3
6.3
6.12
6.12
6.12
64
6.5
6.5
6.5
6.5
6.4
6.3
6.3
6.3
6.3
6.12
6.12
6.12
64
6.5
6.5
6.5
6.5
64
7.6
7.6
7.6
7.6
7.6
7.3
7.3
7.3

77 5844 20
77 58 44 22
77 58 50 01
77 58 50 02
77 58 5010
77 58 5111
77 58 5112
77 58 52 21
77 58 52 22
77 58 52 23
77 58 52 31
77 58 52 32
77 58 52 33
77 58 53 31
77 58 53 42
77 58 56 21
77 58 56 22
77 58 56 23
77 58 56 31
77 58 56 32
77 58 56 33
77 58 57 41
77 58 61 01
77 58 62 01
77 58 66 01
77 58 78 00
77 58 78 11
77 58 79 00
77 587912
77587913
77 58 81 01
77 58 81 02
77 58 81 03
77 58 81 23
77 58 82 01
77 58 82 02
77 58 82 03
77 58 82 23
77 58 90 00
77 58 90 60
77 58 90 70
77 58 91 00
77 58 91 21
77 58 91 60
77 589170
77 58 92 00

73
54
54
5.9
218
218
218
218
218
218
218
218
218
218
3.1.10
3.1.10
3.1.10
3.1.10
3.1.10
3.1.10
3.1.10
219
219
3.1.11
10.3
10.6
10.3
10.6
10.6
6.17
6.17
6.17
6.20
6.17
6.17
6.17
6.20
94
9.6
938
94
13.2
9.6
938
94

77 58 92 21
77 58 92 60
77 58 92 70
77 58 93 11
77 58 93 16
77 58 95 01
77 58 95 50
77 58 96 01
77 58 96 02
77 58 96 50
77 58 97 01
77 58 97 02
77 58 97 50
77 75 50 08
77 755010
77 755013
77 75 50 16
77 75 50 25
77 75 50 31
77 755113
77 75 51 20
77 75 53 08

_ PAGENNN  CODE N PAGENNN  CODE I PAG

13.2
9.6
9.8
9.26
9.26
3.23
3.24
3.2.3
3.2.3
3.24
3.2.3
323
3.24

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5










