MCHC series

PARALLEL GRIPPER (2-Finger)

Features

mindman

e Integral linear guide used for high rigidity and high precision.

e The material of finger is martensitic stainless steel.

e Body thickness tolerance +0.05mm.

e Bottom pin holes for accurate re-locating.

e Grooves on the body for sensor switch to be inserted into.

e The gripping stroke of long-stroke type is approximately double
compare with standard type.

e Standard with magnet.

Specification

Acting type Double acting / Single acting
Tube I.D. (mm) 10 16 20 25
Opening / Closing stroke (mm) 4(8) | 6(12) | 10(18) | 14(22)
Port size M3x0.5 M5x0.8
Order example Medium Air
MC H C D _ 2 0 _ D N Operating  Double acting 0.15~0.7 | 0.2~0.7 0.1~0.7
pressure
—I_li I - _|_ range (MPa) Single acting - 0.35~0.7 0.25~0.7
[ | Ambient temperature -10~+60°C (No freezing)
Tub . .
Model |T:)_e Style (*1) Type (*2) Repeatability +0.01 mm
Blank:Standard Max. operating frequency (c.p.m) 180 (120)
6 | Blank: Double acting | 1: Side tapped mounting . .
2’ Standard (Through hole) Lubricator Not required
MCHC Blank Standard Sensor switch (*2) 1 RDE, RDE-D: Non-contact
(Standard 10 Blank: Double acting | 1: Side tapped mounting Standard 27 55 124 250 461
stroke) S: Single acting / 2: Standard (Through hole) Double
2| Normally open | 3: Fiat Weiht(g) g ZEe| - | 86 | 125 | 252 | 463
25 C: Single acting / N: Narrow i ] Flat type _ 53 124 244 450
Normally closed | N1: Narrow type side tapped mounting
N2: Narrow (Through hole) Single acting - 70 145 270 490
10 *1. Tube I.D. 26 use RDFE(V) sensor switch.
Blank:Standard
MCHCL 16 Blank: Double acting 1'aSnidé t:;p:(rj mounting *2. RDE*, RDFE(V) specification, please refer to page 5-6, 11.
(Long stroke) gg . 2 Standard (Through hole) 3. () value for long stroke.
Gripping force L
*1. STYLE hana
Blank: Double S: Single acting / | C: Single acting / —Q &
acting Normally open Normally closed ‘
AN
D | e | e
*2. TYPE
Tai B Tube I.D. (mm 6 10 16 20 25
Blank: Standard | - Side tapped 2: Standard 3: Flat mm)
mounting (Through hole)
Double External [3.3(0.3)| 11(1.1) | 34(3.5) | 42(4.3) | 65(6.6)
acting Internal | 6.1(0.6) | 17(1.7) | 45(4.6) | 66(6.7) [104(10.6)
Sin_gle
n ﬁl‘g'r’r‘r?a’"y External - |7.1(0.7)| 27(2.8) | 33(3.4) | 45(4.6)
NE;?:[;?FQ)(QW N2: Narrow open
mounting (Through hole) ggﬂlg/
Normally Internal - 13(1.3) | 38(3.9) | 57(5.8) | 83(8.5)
closed
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* Operation pressure 0.5 MPa, gripping length 20mm, the effective gripping
force for each finger is *** N(kgf).



MCHC Inside structure & Parts list 26

PARALLEL GRIPPER (2-Finger)

L Double acting &

@??9

Material
No Part name Material Qly Eﬁgﬁg.ﬁ?
1 | Body Aluminum alloy 1
2 | Front cap Stainless steel 1
3 | Magnet holder Stainless steel 1
4 | Piston rod Stainless steel 1
5 | Rod cover Stainless steel 1
6 | Lever Stainless steel 2
7 | Cushion pad PU 1 [ J
8 | Screw Stainless steel 4
9 | Head cover Aluminum alloy 1
10 | Magnet ring Magnet material 1
11 | Pin Steel 2
12 | Rod packing NBR 1 [}
13 | O-ring NBR 1
14 | O-ring NBR 1 Order e_xar_nple
15 | Snap ring Carbon steel 1 [} of repair kits
16 | Piston packing NBR 1 () Tube I.D. Repair kits
17 | Gripping set Stainless steel (*) 1 26 PS-MCHC-6

* Bearing steel balls as standard.
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MCHC Inside structure & Parts list 210~225
PARALLEL GRIPPER (2-Finger)
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Double acting Single acting

Normally open

Normally closed

1

T

——0— oW yrr

I 1

‘
10 =T 1
& O 4—‘
SO 5
Material
o\ gt 10 [ 16 [20 [ 25 [ ay [omriee ] [no ] gutei®Tto [ 10 [0 [ 5 | y | Feroie
1 | Body Aluminum alloy 1 19 | Pin Carbon steel
2 | Piston rod Stainless steel 1 20 | Roller stopper Stainless steel 4
3 | Piston Aluminum alloy 1 21 | Steel balls Bearing steel 24
4 | Piston R *1 | Aluminum alloy 1 22 | Finger Stainless steel 2
5 | Magnet ring Magnet material 1 23 | Guide Stainless steel 1
6 | Rod packing NBR 1 ([ ] 24 | Magnet holder Stainless steel 1
7 | Piston packing NBR 1 [ ] 25 | Stop ring Stainless steel 1
8 |Screw — | Stainless steel 1 *1. Stainless steel  *2. Carbon steel
9 | O-ring — NBR 1 [ ]
10 | Cushion pad PU 1 (]
11 | Head cover Aluminum alloy 1
12 | Cover ring NBR 1 ° Order example
13 | Stop ring *2 | Stainless steel | 1 of repair Kits
14 | Spindle river Carbon steel 1 Tube I.D. Repair kits
15 | Screw Carbon steel 4 210 PS-MCHC-10
16 | Grip rivet Carbon steel 2 216 PS-MCHC-16
17 | Bolt Stainless steel 4 220 PS-MCHC-20
18 | Lever Stainless steel 2 825 PS-MCHC-25
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MCHCL Inside structure & Parts list 210~225

PARALLEL GRIPPER (2-Finger)

Double acting

N

LX)

mindman

Material
e[ [0 16 [0 [ ] o | et
1 | Gripping set Stainless steel (*1) 1
2 | Piston rod Stainless steel 1
3 | Body Aluminum alloy 1
4 |Lever Stainless steel 2
5 | Spring holder Stainless steel 1
6 | Piston Stainless steel 1
7 |Bolt Stainless steel 4
8 | Stop ring 2 - 1
9 | Grip rivet Mild carbon steel 2
10 | Magnet ring Magnet material 1
11 | Head cover Aluminum alloy 1
12 | Gasket NBR 1 [
13 | Piston packing NBR 1 ° Order example
14 | Rod packing NBR 1 ° of repair kits
15 | O-ring NBR 1 [ J Tube I.D. Repair kits
16 | Spindle river Carbon steel 1 210 PS-MCHCL-10
17 | Snap ring *3 | Stainless steel 1 216 PS-MCHCL-16
18 | Hexgon screw Stainless steel 4 220 PS-MCHCL-20
19 | Pin Carbon steel 2 225 PS-MCHCL-25

*1. Bearing steel balls as standard.
2. Stainless steel 3.Carbon steel
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MCHC Allowable load calculation

PARALLEL GRIPPER (2-Finger) mindman
Confirmation of external force Installation of sensor switch
on fingers L —_—

atchmakers

screw driver
Set screw

Sensor switch
RDE,RDE-D

T 5 :J
Mp
o 9

L: distance to the point at which the load is applied (mm)

Tube LD Allpwable Maximum allowable moment
(mm) vertical load Igjich moment | Yaw moment | Roll moment
Fv (N) Mp (N-m) My (N-m) Mr (N-m)
6 10 0.04 0.04 0.08
10 58 0.26 0.26 0.53
16 98 0.68 0.68 1.36
20 147 1.32 1.32 2.65
25 255 1.94 1.94 3.88

* Values for load and moment in the table indicate static values.

Allowable load calculation

Allowable _ M(maximum allowable moment)(N-m)
| F(N) -
oad L(m)

Example

When a static load of f=20N is operating,which applies pitch
moment to point L=25mm from the MCHC-16 guide.

0.68 (N*m)

25x10°%(m)
=27.2(N)

Load f=20 (N) < 27.2 (N), so can be used.

Allowable load F(N) =

Model selection suggestions
1. For normal gripping and carrying usage, the recommended
safe factor (a) is 4.

2. The value of gripping force of single finger can be found at the
gripping force table.

3. The safe factor (a) have to be higher if the gripper is using with
a great accelerated velocity or impaction condition.
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MCHC Capacity — Double acting

PARALLEL GRIPPER (2-Finger) mindman

Effective gripping force (Double acting)

Indication of effective force.
The effective gripping force shown in the graphs to the right

External gripping force Internal gripping force

is expressed as F, which is the thrust of one finger, when both MCHC-6 MCHC-6
fingers and attachments are in full contact with the workpiece . P=pressure 10 P=pressure
as shown in the figure below. —~ —~ ] T_1
Z 6 =z 8 P=0.7MPa
o 5 : P=0.7MPa ® ‘\\ 0.6MPa
S 4 ——J0.6MPa__| S 6 ——> | 0.5MPa
> 3 —~]0.5MPa o W ——j0.4MPa
c [ C 1
5 ol \0.4I:VIPa £ lo.3MPa
g = [~(0.3MP4| :?c) 2 5 2|!VIP
——] . al
0.2MPa| | |

@» @» 0 10 20 30 0 10 20 30

Holding postion L (mm) Holding postion L (mm)

; ; MCHC(L)-10 MCHC(L)-10
] P=pressure P=pressure
. 12 P=0.7MPa =10 [
z 0.6MPa < ‘
o 12 t o 25 P=0.7MPa |
9 5MPa 3 iy
S 10 T 2 5 0.6MP3
S 4MPa <}
< g . w 0.5MPa
F S F =] — | o 15
£ 6— 0.3MPa = 0.4MPa
S 4— S0 e
S ° .3MPa
T 2 0-2MPa | TS 0.2MPa i
— 0 0 1 1
1N=0.102 kgf 0 10 20 30 40 50 60 0 10 20 30 40 50 60

1MPa=10.2 kgf/cm®

Holding postion L (mm) Holding postion L (mm)

MCHC(L)-16
50 : PTpressure
- 45 P=0.7MPa +— MCHC(L)-1 6 ~
[ P=pressure
— 40 —— 70
~35 0.6MPa ~ [ ]
© z f Z 60 P=0.7MPa —|
“é} ~ 30 0.5MPa = | ‘
0] T ® 50 0.6MPa
\ S 25 | 0.4MPa_| 8 \
- ‘ - e 20 ﬁo 3N‘IP | e 40 (.SM‘Pa —
.3MPa
_$ Q g’ 15 L g; 30 0 4MF‘a
1 S 10 | T 20 0.3MPa
. S s
Eapr) £ 5 OI-ZMEG £ 10 0.2I\‘I|Pa
0
L 0 10 20 30 40 50 60 o0 10 20 30 40 50 60

Holding postion L (mm) Holding postion L (mm)

MCHC(L)-20 MCHC(L)-20
P=pressure P=pressure
] gy S — P —
Z 70 1 = =0,7/MPa
;—: 60—t P=0.‘7MP‘a ; 80 O.GMleag
\J ‘CL)) 50 - O.BMP‘a g 60 0.5|:V|Pa«
ualicaly += 40 0.5MPat— pad 0.4MPa
|—' < 230 0.4MPa 2 40 |
= | I = 0.3MPa
B 20 0.3MPa o |
__ H o i i o 20 0.2MPa
A T 10 0.2MPa T |
0 [ 0 ]
Q 0 20 40 60 80 100 0 20 40 60 80 100
/_| [Eagea)s Holding postion L (mm) Holding postion L (mm)
L MCHC(L)-25 MCHC(L)-25
P=pressure P=pressure
100 T T 160 T T
I I . 2 P=?.7Mf’a | 2 140 PﬁOJI\?IPa
nterna grip \a.; 80 .GMXPaA \;120 O.GM‘Paa
g 60— —F—F—/0.5MPa £ 100 0.5MPa
= 0.4MPa = 80 0.4MPa
2 40 ] = \
c | £ 60 0.3MPa
5 —— 3MPa T 4 |
S 20 <)
T 0.2M|}’a T 20 0.‘2MPT
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%0 20 40 60 80 100 120
Holding postion L (mm)

0
0 20 40 60 80 100 120
Holding postion L (mm)




MCHC Capacity — Single acting

PARALLEL GRIPPER (2-Finger)

Effective gripping force (Single acting) gyternal gripping force
Single acting / N.O.

Indication of effective force.

The effective gripping force shown in the graphs to the right
is expressed as F, which is the thrust of one finger, when both
fingers and attachments are in full contact with the workpiece
as shown in the figure below.

1N=0.102 kgf
1MPa=10.2 kgf/cm®

External grip
(Single acting / Normally open)

LU -

- F

alial

Internal grip
(Single acting / Normally closed)
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Internal gripping force
Single acting / N.C.

Holding force (N) Holding force (N)

Holding force (N)

Holding force (N)

MCHC-10-S
P=Pressure
12 — —
1 P=0.7MP.
10 p-TMPa
T 0.6MPa
8
6 0.5MPa
0.4MPa
4 t i
) 0.35MPa
; [ |
0 10 20 30 40 50 60
Holding position L(mm)
MCHC-16-S
P=Pressure
T T T
2 PT-o.'/TMPq
0.6MPa
30 0.5MPa—|
0.4MPa
20 0.3MPa
—=
10 0.25MPa
0
0 10 20 30 40 50 60
Holding position L(mm)
MCHC-20-S
P=Pressure
60 - -
50 P-O.?7MPa
40 0.6MPa
30 0.5MPa
0.4MPa
20 0.3MPa
—
10 0.25MPa
0 L 1
0 20 40 60 80 100
Holding position L(mm)
MCHC-25-S
P=Pressure
100 ;
P=0.7MPa
80 |
*o.v‘sMPa‘
60 0.5MPa
40 0.4M"Pa
0.3MPa
20 {
0.25MPa

0
0 20 40 60 80 100

Holding position L(mm)

Holding force (N)

Holding force (N)

Holding force (N)

Holding force (N)

0
0 10 20 30 40 50 60
Holding position L(mm)

60
50
40
30
20

100
80
60
40
20

0
0 20 40 60 80 100

140
120
100
80
60
40

0
0 20 40 60 80 100

MCHC-10-C

P=Pressure

T T
P=0.7MPa

[
0.6MPa

O.SMPa

— 0.4MPa

0.35MPa—

MCHC-16-C

P=Pressure

T T
P=P.7MP8

0.6MPa

0.5MPa

0.4MPa

0.3MPa

——

l.zslinpa‘

0 10 20 30 40 50 60
Holding position L(mm)

MCHC-20-C

P=Pressure

—_—

ﬁ=0.71MPa

0.6MPa

’O.SI\{IPaa

— 0.4MPa

0.3MPa
— |

T 1
0.?5MFTa

Holding position L(mm)

MCHC-25-C

P=Pressure

Portiea |

T 1
0.6MPa
T

1
0.5MPa

1
0.4MPa

0.3MPa

0.25MPa

Holding position L(mm)




MCHC Capacity — Overhang

PARALLEL GRIPPER (2-Finger) mindman

Confirmation of gripping point

e The air gripper should be operated so that the workpiece External gripping Internal gripping
gripping point "L" and the amount of overhang "H" stay
within the range shown for each operating pressure given MCHC-6 MCHC-6
in the graphs to the right. 20 P=pressure 20 P=pressure
e |f the workpiece gripping point goes beyond the range limits, € €
this will have an adverse effect on the life the air gripper. E 30 0.5MPa E 30 0.5MPa
T |, 0.6MPa T | 0.6MPa
> 90 g\;"{’a 0.7MPa > 50 %"’{’a 0.7MPa
@ 0 4Z’°a @ 0 4:7;'-3
< ~ < ~
‘ L | g 10 < g 10 <
o ™ 6 M
: —D—
| i 0 10 20 30 40 0 10 20 30 40
T ¥ u‘}% - S ~ Holding postion L (mm) Holding postion L (mm)
I] —D—
MCHC(L)-10 MCHC(L)-10
P=pressure P=pressure
Gripping point € 60 o ‘ € 50 o,eW
) E 50 o’%ex £ 2 hkef——P=0.6MPa,
External grip T 40 0'.9% - po.6MPa, T Nel 0.7MPa
2 30| N2 0.7MPa 2 N
Il ZOX%Q & 2 ~q%> 0.5MPa
5 Q 5 U
2 PRI g NN
° NN
——'-—‘ % 10 20 30 40 50 60 % 10 20 30 40 50
‘ Holding postion L (mm) Holding postion L (mm)
: —D—
— %o B il o e ——— - MCHC(L)-16 MCHC(L)-16
L 1 N4 kJ‘}% + 70 ( ) P=pressure 60 ( ) P=pressure
T
| I l,l,k 9 E 60 0,[ T 50 o,l,",
L E 50/o 1. E o N
| e P=0.6MPa, z Y%y P=0.6MPa,
Gripping point > o oo.%: Z 0.7MPa o 30 oo'q%\bQ 0.7MPa
© D QX N T 20 NS
. £ 2 QA N N < >
Internal grip 2 10 &Z\\\\\\ S 10 | NI \\\
s "IN N NRY
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Holding postion L (mm) Holding postion L (mm)
MCHC(L)-20 MCHC(L)-20
100 P=pressure P=pressure
_ —~100
IS o{ IS
£ 80 q'r’%" J_sMPL £ 80 o"”’&, P=0.7MPa —
T gokoZSl L 0.6MPa_| T o koS8 —AoemPa |
jou \ g P=0.7MPa o > 4on
2 20 \\‘Q ) 2 20 .%"e
(] ]
0 &\ 0 N
0 20 40 60 80 100 0 20 40 60 80
Holding postion L (mm) Holding postion L (mm)
MCHC(L)-25 MCHC(L)-25
P=pressure P=pressure
e L 0‘4MP‘a e 4 ‘ ‘ ‘
— ? K 1 — &)
& NN, | osmpa £ b N"e 0.5MPa
£ BRI 0.6MPa™| £ 80 P YT
E RPN P=0.7MPa T oo Mo 4 " P=0.7MP
NN AN -
© 40\ NN © 40 N N
RNNY £ P RN
g 20 N \ g 20 NN \\ N
o , NN o , NN
0 20 40 60 80 100 120 0 20 40 60 80 100
Holding postion L (mm) Holding postion L (mm)
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MCHC pimensions o6 V

PARALLEL GRIPPER (2-Finger) mindman

2-92.6 Thru
2-M3x0.5 Thru

34 | 36.8 4.8 %
? ‘ \ ﬂ S
N N
T — -
L8y
& o S
C & i
S 255 g7H8 3% x1.5 depth 10£0.05
5| 3
53 125 38.8
53

M3x0.5
(Finger closing port)

M3x0.5
(Finger opening port)

4-M2x0.4 Thru

1.6

5.5

17
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MCHC Dimensions 210

PARALLEL GRIPPER (2-Finger)
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5]
&
Co,
|
:

\
|
1.4

\_2-M3x0.5x6 depth

(Mounting thread)

2x2-M3x0.5x5.5 depth (Mounting thread)
Prepared hole dia. 2.6 through (Mounting hole) (Note)

Note. When using auto switches, through-

_ hole mounting is not possible. 5.2:0.02
°g 22H9'8°x3 depth
< £2hv-0  *o depth
B | o O N
g 3
N
_— S
D— —O— © ()
Sodel o5 2| 12 23(25) 211H9 8 x2 depth
T 12
o 2 S|z 6 37.8
~ S 3 16.4:0.05
& 8 st
2-M3x0.5x6 depth
(Mounting thread)
4-M2.5%0.45 through ML.’yXO.S .
(Thread for mounting attachment) (Finger closing port)
M3x0.5

(Finger opening port)

&~
o & |7 e
%% -

57 9(8)

0

0.0!
DA
A\

A

w
*-—

*( ) for long stroke value.

Finger position — Narrow type
MCHC(L)-10-N

Open 9.7 3?
Close 5.7 8.
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MCHC Dimensions 216

PARALLEL GRIPPER (2-Finger)

mindman
‘ 30(36)
ol E—=——" -
o) R F———+ -~
2-M4x0.7x4.5 depth
(Mounting thread)
2x2-M4x0.7x8 depth (Mounting thread) 23H9'8°°x3 depth
Prepared hole dia. 3.4 through (Mounting hole) (Note)
6.5:0.02
o3
T
,7L,7,L S $ g ~ |
3 d W e
I < ﬁ P
3 o / @
fl
)| fo- é Pl
N
| I
do o] o3 15 ‘ 24.5(31) 217H9'5**x2 depth
o g e 15
@ | 3 g 7.5 42.5(45.2)
(o]
8‘ I3 67.3(70) 23.6:0.05
Note. Through-hole mounting is not possible when W
using the auto switch at the square groove. (Mounting thread)
M5x0.8

4-M3x0.5 through
(Thread for mounting attachment)

(Finger closing port)

M5x%0.8
(Finger opening port)

\y\

%
o3 &=2h °
..

4 7 8.5(8)
19(25)

0
8.0.05

*( ) for long stroke value.

Finger position — Narrow type
MCHC(L)-16-N

L
N

Close 6.6 3«

Open 12.637
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MCHC Dimensions 220

PARALLEL GRIPPER (2-Finger) mindman

35(43)

|
KAl §== 3
\ 2-M5x0.8%8 depth

(Mounting thread)

2x2-M5x0.8x10 depth (Mounting thread)

Prepared hole dia. 4.3 through (Mounting hole) (Note) 24H93%°x4 depth 7.5:0.02
S
v \.yl |
N
e @ T RS
i 0
& L s I f \
[ ~
3| 3 S 9
| 5 ku{
Van\
D v Q‘l
I |
58 o5 3 521H9"3°*x3 depth
o) o|<F 20 29(36) 18 0 P
) ©| O N
38 Tle 9.5 52.8(58) 27 62005
e gl 2=
(e}
Sl o 84.8(90) 2-M5x0.810 depth
(Mounting thread)
Note. Through-hole mounting is not possible when
using the auto switch at the square groove.
4-M4x0.7 through “"l‘,r”‘o-sl R
(Thread for mounting attachment) (Finger closing port)
M5x0.8
7 (Finger opening port)
Fan
AN
Sl o =z o
7 T @ | -
2 7
-
5 9 10,
23(30)

*( ) for long stroke value.

Finger position — Narrow type
MCHC(L)-20-N

{%%}

|
Fﬁ%@

Open 17.2'3?
Close 7.2 84
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MCHC Dimensions 225

PARALLEL GRIPPER (2-Finger)

36.5(48)

(-5

-

) (

22

X

2x2-M6x1x12 depth (Mounting thread)

2-M6%1x10 depth
(Mounting thread)

Prepared hole dia. 5.1 through (Mounting hole) (Note)

21.8:0.02

36

%

‘
| e @
w0
~
&
©

i — |
5ol gle 25 30(40)
T 2 o= 11 63.6(66.9)
S @
o 9
8 © 102.7(106)

Note. Through-hole mounting is not possible when
using the auto switch at the square groove.

4-M5x0.8 through

(Thread for mounting attachment)

2-M6x1x12 depth

(Mounting thread)

M5x0.8
(Finger closing port)

fo--o 9

&

M5x0.8
(Finger opening port)

) (

[
|

a4

o
N

*( ) for long stroke value.

Finger position — Narrow type

9.7(10)

23.5(33)

MCHC(L)-25-N

.

L

Qo| o3
& >
Q| @©
NS
N
c 0
g 8
o o

L
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102002 24H9:8%°x4 depth

s

40

52

ﬁ

7T
I D
?HV
|
|
}
L 1

22

33.6:0.05

©26H9'3%?x3.5 depth



MCHC Finger option 26~225

PARALLEL GRIPPER (2-Finger) mindman

MCHC*-1, N1 Side tapped mounting MCHC*-2, N2 Through hole type

2x2-MM thru
(Thread for mounting 4-gH thru
attachment) (Hole for mounting attachment)
o 15 o $
o3 LS o%H Lt !
4l o rj ==
o i —
|A| B
__IAl B
Code Code
Tube I.D. A B c E MM Tube I.D. A B H
6 |25 4 M2x0.4 6 |25 5 22.4
10 |3 5.7 4 M2.5%0.45 10 |3 57| @29
16 |4 7 |25 5 M3x0.5 16 |4 7 23.4
20 |5 9 8 M4x0.7 20 |5 9 24.5
25 |6 12 |5 10 M5x0.8 25 |6 12 25.5
MCHC*-3 Flat type
H
2x2-MMxL depth
(Thread for mounting attachment ) F ,_C.
_ X
] @ m [a] T 7,9, ,@,
Q—ﬁf el 1 |
- 0] g
< el
% & ° o = 16 —o-
Q L « | I
|
EEE% ==
I
“e |l'A|lB|Cc|DI|F G H J K MM L w
Tube 1.D. Open Closed
10 [245| 6| 52[109 |2 54722 | 14 3, 11.2 445 | 2H9 *39% | M2.5x0.45 5 5 S0
16 | 305| 8 | 83141 |25 74752 | 14 5, | 158 | 58 2.5H9 59 | M3x0.5 6 SO
20 [395| 10 [105]179 |3 16 3% | 1.6 5, | 20 7.45 | 3H9 *39% | M4x0.7 8 10 s
25 [490 | 12 [131]218 | 4 16 25| 2 85, | 241 8.9 4H9  *3% | M5x0.8 10 | 12 Sos
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