Series Hand (parallel hand)
Va”athn Hand (para||6| hand) Series variation

RRC * Refer to pages 258 to 259 for the wide angle centering hand. RRC
GRC . . . GRC
T o | . . (Note) Grip applies to one jaw.
RV3" | Range of gripping power at supply pressure 0.5MPa and general jaw length The actual value is grip x 2. RVS*
NHS NHS
HR . : HR
N Action of jaw Switch N
E— Variation Model no. Gripping power (N ippi —
100 pping p (N) Gripping power (N) rodelno. | P29 | rraoo
HAP V) 5 10 50 50 100 500 1000 2000 i
BSA2 — ] I BSA2
BHA/ Feather hand H!H 112 8 (11) T2H/V BHA/
~ BHG (Mini-parallel hand) FH100 iR 116 o ) ToOHN 264 ||BHG
LHA o 125 20) LHA
LHAG % 1C [ (8) ToHN LHAG
e | 2CS [r—— (16)
HKP Parallel hand HAP ool 3cs —— " (26) - Eamne) T3H/V 270 HKP
e = 10, ——.® e
HLAS ini I Model Gripping power?{;ke length (mm) HLAG/
HLBG Miniature cross roller F2H/V HLBG
e | parallel hand BSA2 NC%L 006C = (4 or open and close degree FOH/V 278 s
HCP og2 | [HCP
HME Compact cross roller BHA/BHG % e E:s(i)— ©) T2HV HMF
T oves| parallel hand JUAY 04CS1 = (11) 05CS1=— (15) T3HNV 288 HMEB
e 006CS g;)CS ) 03CS ©) [
) _ AR 04Cs A (11) F2H/V, F3HIV I
HLC Linear guide hand LHA “L%%e oics —— a9 T2HN, T3HN| 294 | |Hie
HiGP o0ics (5) \HeP
FH500 Linear guide hand LHAG éé’ 03Cs O(jés — ay a5 T2H/IV 302 FH500
— i 05CS = —
= with rubber cover fi 060 —— (20) T3H/V HBL
_HBL | Cross roller 3 szes .40&4). (30) T2H/V T
HMD parallel hand HKP % socs— @) | _ T3H/NV 310 ||HMD
HIL 63CS (40) HIL
o= | HLA 12CS (15)
EWE -c% Thin parallel hand Ei HLA 15CS (20) _HL/X;?CS K2H/V, K3H/V 316 ERE
ckG | | & |(bush type) (bearing type) | HLAHLB SO0 H|LB 12— 13 HLB 200 KOH/V, K5HMV] CKG
CK E ; ; ) HLAG 12CS (15) HLAG 15CS cx
CKA S | Rubber covered thin parallel hand HLAGHLEG Y HLAG 1oCs—— @) — 25 K2H, K3H | o5) | cka
P 4 HLBG 20CS
CKS o | (bush type) (bearing type) ;[ D-w—D HLBG 15CS= (18) - (23) KOH, K5H CKS
CKF 3.5CS =24 CKF
o Bearing HEP [%] acs (36)(40) T2HV 332 |lcks
_C9 parallel hand =Tole sCs————7 60 __ L o) T3HNV kI
CKL2 CKL2
CKL2 2CS ammmt= (20) T2H/V CKL2
*HC 338 -*-HC
T ekhz | Lateral parallel hand HCP Joll 3cs (30) acs @0 T3HIV CKH2
CKLB2 12CS = (20) 16CS (30) @) T2H/V CKLB2
NCK] . 20cs NCKI
SCKIFCK Compact wide parallel hand HMF < J % U 25Cs = (50) 344 | | sckrex
) 3208 oa 09 1o T3H/IV o
FK LM guided large &%E%} 25CS === (100) TOHN FK
— A HMFB 32Cs (120) —
Ending wide parallel hand = ->-Dems 40CS == (160) T3H/NV 354 Ending
2c5 — o) 0 T2HNV 3
] 3CS G
. E a i S
Wide parallel hand HEP (e 4C85CS (40)(60) T3H/V 360 T
|
] > D 16CS_|' 40
Thin type long stroke ® 2ocs(—)(50) T2H/V 366
25CS== (60)
parallel hand HLC ;éé Soco— (10) T3H/V
Long stroke T2H/IV
parallel hand HGP SOS 3C|S 0 T3H/V 372

256 CKD CKD -



RRC
GRC

Series
variation

Hand (wide angle/centering hand)

* Refer to pages 256 to 257 for parallel hand.

Rv3* | Range of gripping power at supply pressure 0.5MPa and general jaw length

Hand (wide angle/centering hand)

(Note) Grip applies to one jaw.
The actual value is grip x 2.

Series variation

NHS
HR

LN
FH100
HAP

Variation

Model no.

Action of jaw

Q)

Gripping power (N)

5 10 50

50

Gripping power (N)

100 500 1000 2000

Switch
model no.

Page

BSA2

BHA/
BHG

LHA
LHAG

HKP
HLA/

HLAG/
HLBG

HEP
HCP
HMF
HMFB
HFP
HLC
HGP

Wide angle hand

Feather hand
(Min-fulcrum hand)

FH500

S
im
=

©

510

512

10° open
-25° closed
10° open

(»25° closed]
10° open
516 (-25" cplosed)
(10° open
520 \-25° closed

(Example)
110
e

®),

T2HIV
T3H/V

376

Fulcrum hand

HBL

9

(e
%—

1c (15)
2CS [ (20)

3Cs

Model Gripping power Stroke length (mm)
or open and close degree

(25

4Cs

(40)

T2H/IV
T3H/V

382

Wide angle hand

HDL

e
@Il

3CS (25)

(40)

T2H/IV
T3H/V

388

Thin wide angle hand

HMD

[}
(S8 e i

16C

25C

(184° open -4° closed)

(184° open -4° closed)

T2H/V
T3H/NV

392

FH500
HBL
HDL
HMD

Toggle hand

HJL

32cs (% abem)

40Cs

N
@©

° open
3° closed)

50CS 28" open
63CS 15 ) (3 aheea)

T2H/V
T3H/V

396

HJL
BHE
CKG

Centering hand | Parallel hand

Centering hand

BHE

01CS= (7)
03Ccs = (10)
04CS =
(14)

05CS == (16)
OG(“TS —_— (22)

T2HIV
T3H/V

402

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
FHC

CKH2
CKLB2
NCK/
SCKIFCK
FJ
FK

Ending

258

CKD

CKD

RRC
GRC
RV3*
NHS
HR
LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP
HLA/

HLAG/
HLBG

HEP
HeP
HME
HMFB
=

HLC

HGP

FH500

HBL

HDL

HMD

HIL

BHE

CKG

CK

CKA

CKS

CKF

CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

Hand

259



RRC
GRC
RV3*

Pneumatic components

Safety precautions

Always read this section before starting use.
Refer to Intro 69 for general precautions of the cylinder, and to Intro 78 for general precautions

of the cylinder switch.

NHS | Hand Series |

HR
LN
FH100
o

Design & Selection

“asnz | (1. COMMON )

BHA/

_BHG | A\ WARNING

LHA

Lnac | BIf the moving workpiece poses a possible risk to per-

HKP
HLA/
HLB

HLAG/
HLBG

HEP
e |
OHMF
 HMFB|
—

HLC

sonnel or if fingers could be caught in the master
key, etc., install a protective cover, etc.

M If circuit pressure drops due to a service interruption

or problems in the air source, gripping power drops
and the workpiece could drop. Provide position lock-
ing measures, etc., so that personnel are not injured
or machines damaged.

& CAUTION

nucp | M Cautions on gripping power

FH500
HBL
HDL
HMD
HJIL
BHE
CKG
CK
CKA
CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

260

® The grip is for one master jaw when all master and small
jaws contact the workpiece as shown below.

OO
RCLEUIE

@ Performance data indicates the gripping power at hand jaw
length £ at a supply pressure of 0.15 to 0.7 MPa.

(N) (kgf)
16 16
_ 0.7MPa open
[}
z 12 L] 12
ol 0.7MPa closgd
T
g 81— NI 0.5MPa open| 4
g. \Q\:. L 0.5MPa closed
O S~ -
4 0.4
T — 0.3MPa open
0 0.3MPa closed ‘ ‘
4 6 8 (cm)
Length of jaw (£)

CKD

@ To obtain gripping power from performance data, if the dis-
tance to the workpiece's center of gravity is £ when manu-
facturing the small jaw, gripping power F is expressed as
follows

When £=21,then F=F1
When £=£2,then F =F2
Refer to the drawing below.

@ The jaw's working max. length can be used within perfor-
mance data.
When N is used to express the number of jaws as reference
for the coefficient for transferring workpiece weight WL
WL X 9.8: (F X N) = 1:5 (only gripping)
WL X 9.8: (F X N) = 1:10 (normal transfer)
WL X 9.8: (F X N) = 1:20 (sudden acceleration transfer)
WL X 9.8: Workpiece weight (kg)
F: Gripping power (N)
N: Number of jaws

<oy Workpi
FA \ ——— Closed direction Hand body Smalljaw TOTPECE
= = = -Open direction ‘ H—
\ Hﬁ — L
Fi N ~ I_\_,_’_
—
F. — — ]
- « £
2. 2. 0

W Use as short and light a small jaw as possible.

If the small jaw is long and heavy, inertia increases
when opening and closing. This may cause play in
the master key, and may adversely affect life.
@ The small jaw's length must be within performance data.
® The weight of the small jaw affects life, so check that it is

within the following value.

W < 1/4H (1 pc.) W: Weight of small jaw

H: Product weight of hand

Max. length of jaw

Gripping power

Length of jaw (£)



W When gripping a long object or large workpiece, the
center of gravity must be gripped to provide stable
prehension. It is also necessary to stabilize prehen-
sion by increasing the size or using multiple jaws.

X A O O

1 [ [ [0 [0
5 o

L ETT

w w w w

W Select a model that has sufficient power to grip the
workpiece weight.

W Select a model that has sufficient opening/closing
width for the workpiece size.

M If directly inserting the workpiece into the jig with the
hand, consider clearance during design to avoid dam-
aging the hand.

@ Pushing against jig with spring
Hand
4
<=

@ Using a press-in cylinder

Hand

Press-in cylinder

)

E

[ ]

Hand

- Miniature slide
] L{| Stopper
_E <>

Note) The workpiece is slid along the top of the small jaw, so chuck life
could drop markedly. Sufficient consideration should be made for
the shape of the small jaw.

Han d Series

Precautions

M If the small jaw is not rigid enough, resulting deflec-
tion could cause the master jaw to twist or adversely
affect operation.

RRC
GRC
RV3*
B Adjust the chuck open/close speed with the speed |NHS
control valve (optional). HR
Play may occur quickly when used at a high speed. |LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB
HLAG/
HLBG

HEP
=h
HME
HMFB
=3

HLC

HGP

FH500

HBL

HDL

HMD

HJIL

BHE

CKG

CK

CKA

CKS

CKF

CKJ

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

°
c
(]

I

CKD =



H an d Series

RRC
GRC
RV3*
NHS
HR
LN

FH100

HAP

BSA2

BHA/
BHG

LHA

LHAG

HKP

HLA/

HLB

HLAG/
HLBG

HEP

HCP

HMF

HMFB

HFP
HLC

HGP
FH500

HBL
HDL

HMD

HJIL
BHE
CKG

Installation & Adjustment

(1.commoN )

A CAUTION

M If a lateral load or load with a large impact is applied
to the master key, play or damage could occur in the
master key. Adjust and check that external force is
not applied to the master key.

B The cylinder switch could malfunction if there is mag-
netic substance, such as a steel plate, near the cyl-
inder switch. Keep magnetic substance at least 10mm
from the cylinder.

10mm and over

-t

O

O

O

Magnetized device such
as steel plate, etc.

W The cylinder switch could malfunction if cylinders are
installed adjacently. Check that the following dis-
tances are provided between cylinders.

10mm and over 10mm and over

- -

10mm and over 10mm and over

CK

CKA
CKS
CKF
CKJ

CKL2
CKL2

+HC

CKH2

CKLB2
NCK/

SCKIFCK

FJ
FK

@o @o ©o

Qe 08 08 1) 19| 1§

M If the clamp is operated carefully and slowly as pos-
sible, accuracy increases. Repeatability also stabi-
lizes.

W Regularly grease the sliding section of the master
key. Periodic replenishment of grease will extend the
life of the part.

M Installing the jaw

Endingl  To prevent any effect onto the hand, support the master key

22 CKD

with a wrench, etc., and tighten so that the master key is not
twisted.

Check that no load is applied to the body.

"

Tighten

(2. Installation )

M Do not cause dents or scratches that may worsen
flatness or perpendicularity on the fixing face or mas-
ter key.

M If there is a limit to the thickness direction of the FH
series body, the available piping joint will be limited.
Refer to the following joints.

Feather hand Close piping port

Open piping port

il
£0;

Fixing plate

o
T
|

It

Joint

Hand — |

t
.
;
}
| NN
- ¢

FH*10 | FH*12

FH*16 | FH*20 | FH*25
Port size

Effective Effective
seciond gea| Modlel no. ALELEED sectional area
(mm?) mm?

Straight FTS

FTS4M3|$3.2-64) 0.4 |FTS4-M5|¢3.2-44| 2.1

Barbed joint

FTS6-M5| ¢6 4.1

H Refer to the section below for details on installing the

FH series.

@ Top installation @ Front installation

!

Note) When a switch is provided, screw the
bolt into as shown below so the switch
is not pressed by the end of the bolt.

Note) Check that the fixed plate does not

@ Side installation overlap the master jaw support.

Max. |Recommended
Model |Applicable| screw | ftightening

bolt size | depth torque

(mm) (N-cm)

FH*10 | M3X0.5 | 45 70
FH*12 | M3X0.5 | 45 70
FH*16 | M4X0.7 6 160
FH*20 | M5X0.8 7.5 330
FH*25 | M5X 0.8 12 330




@ Use of throught hall

Note) A throught hall cannot be used
when a switch is provided.

Note) Check that the fixed plate
does not overlap the master
jaw support.

Recommended

Model | Agpicable | - tgpiennd
(N-cm)
FH*10 | M3X0.5 32
FH*12 |M2.5X0.45] 32
FH*16 | M3 X0.5 90
FH*20 | M4 X0.7 210
FH*25 | M4 X0.7 210

B When installing the small jaw, check that a lateral

Han d Series

Precautions

load is not applied to the master key.

Lateral load

1
=
K43

Master key

Small jaw

H Tighten with the following tightening torque.

RRC
GRC
RV3*
NHS
HR
LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB

Screw nominal

M3 | M4 | M5 | M6

HLAG/
M8 | |HBG

Recommended tightening torque N\m) | 0.59 | 1.4 | 2.8 | 4.8

12.0 HEP

HCP
HMF

During Use & Maintenance e

A\ CAUTION

H Do not dissemble or modify the body.

CKD

HFP
HLC
HGP
FH500
HBL
HDL
HMD
HJL
BHE
CKG
CK
CKA
CKS
CKF
CKJ

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

°
c
(]

I
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Feather hand (min-fulcrum hand) Double acting/single acting

FH500 series

RRC
GRC . o o
v @ Open and close angle: 20° at open, —5° at closed
o
HR
LN
FH100| Specifications
HAP FH500
~ BsA? |
— BHA/ | Actuation Double acting Single acting
__BHG | Working fluid Compressed air
i Max. working pressure MPa 0.7
LHAG | Min. working pressure MPa 0.15 | 0.25
HKP Withstanding pressure  MPa 1.05
~ HLA/ | Ambient temperature °C 5 to 60
— 85 Port size M3 | M5 | M3 | M5
_HLBG | Open and close angle  Degree 20° at open -5° at closed
~ HEP | product weight g 43 53 | o2 135 | 43 53 | 92 136
HCP | Repeatability (default) mm +0.03
HMF | Max. cycle rate cycle/sec. 3
HMEB| Cushion Open side rubber cushion
HEP Option ) Prqulty switch (2 wire/3 wire)
— Closed side speed control valve, end mount
% * Integrated speed control valve is available only for double acting type.

Switch specifications

HBL 5 - Proximity 2 wire Proximity 3 wire
T oL | I T2HV T3HV

W Applications Programmable controller Programmable controller, relay
— Output method - NPN output
_ MWL power voltage - 10 to 28 VDC
BHE | | pad voltage/current 10 to 30 VDC, 5 to 20 mA (Note 1) 30 VDC or less, 100mA or less
CKG Light LED (ON lighting)
CK Leakage current 1mAor less | 10uAor less

CKA Note 1: Max. load current above: 20 mA at 25°C. The current will be lower than 20mA if ambient temperature around switch is higher
than 25°C. (5 to 10mA with 60°C)
CKS

CKF
CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

376 CKD



How to order

FHSOO Series

How to order

RRC
Without switch GRC
(FH5)(10)-@(YD)
With switch NHS
(FH5)(10)-O(YD-T2v)-R®)-® "
LN
Symbol : Descriptions FH100
O Bore size —
@ Bore size 10 |410 |HAP
12 | 412 BSA2
BHA/
16 |#16 BHG
20 $20 LHA
- (E) Option LHAG
© option D |Double acting P
(0] Single acting (normally open) A
Z Double acting integrated flow control valve ntﬁG/
® Small jaw |HLBG
© small jaw Blank |Without small jaw HEP
Note 1 Y1  |With small jaw material (S50C) HCP
Y2  |With small jaw material (MC nylon) HME
: ® Switch model no. HMEB
©® switch model no. Axial | Radial | [ L Leadvire| liep
ontact ndicator ead wire
Note 2 lead wire |lead wire HFP
* Indicates lead wire length. T2H* ToV* 1 color 2.wire | |HLC
Prosimi - [~5
T3H* T3Vv: | indicator type | 3-wire | |HGP

Blank [1m (standard)

@ Switch quantity

A\ Note on model no. selection
Note 1: Refer to pages 412 to 413 for the dimensions and

applicable model of the small jaw. When ordered as an
option, two are included on delivery. End mount
Note 2: Switches other than (D) switch model no. are available. Note 3
(Custom order) Refer to Ending 1 for details.
Note 3: When with end mount (model no. B), select switch with
radial lead wire (model no. T*V).
The end mount is attached at delivery.

<Example of model number>
FH512-DY1-T2V-R-B

Model: Feather hand (min-fulcrum hand)

O Bore size D412

@ Option : Double acting

® Small jaw : Small jaw material (S50C)

® Switch model no. : Proximity T2V switch, lead wire 1m
@ Switch quantity : One on right (port) side open position
@ End mount : With end mount

How to order end mount

Symbol Descriptions

O Bore size

# 10
12 $12
16 416
20 # 20

How to order switch

S~ T2

Switch model no.
(Item above ©)

- HBL
3 3m (option)
5 5m (option) L
® Switch guantity HMD
R  |One on open side HJL
H One on closed side BHE
D Two CKG
® End mount CK
Blank [Without end mount
- CKA
B With end mount
CKS
CKF
CKJ
CKL2
[CKL2
|-=HC
CKH2
CKLB2
NCK/
SCKIFCK
FJ

(min-fulcrum hand) ﬁ I

Feather hand

Hand

CKD 377



FHSOO Series
U

~nc | Internal structure and parts list
GRC @ Standard (double acting)/O (normally open) type @ Speed control valve
RV3*
NHS
HR
LN ‘ }
Pt RIS R,
HAP Hl I
BSA2 f
BHA/ : T H
BHG a1 -<
LHA '
LHAG
HKP
HLA/
HLB
Htégl Spring of @ is not contained in standard (double acting) type.
HEP No. | Parts name Material REINETS No. |Parts name VEVCET RENETS
HCP 1 | Cylinder guard Acetar resin 9 | Piston packing seal Nitrile rubber
= | 2 |Body Aluminum alloy Librication ent 10 |Rod packing seal Nitrile rubber
HMF 3 | Piston Stainless steel 11 | Hexagon socket head set screw | Stainless steel
HMFEB 4 | Master key Alloy steel Heat treatment 12 |Magnet Nickeling
———— 5 Snap ring Stainless steel 13 | Cushion Urethane rubber
HFP 6 Fulcrum axis Alloy steel Heat treatment 14 | Spring Stainless steel
HLC 7 Operation axis Alloy steel Heat treatment 15 | Steel ball Stainless steel
HGP 8 | Cylinder gasket Nitrile rubber 16 | Speed control valve assembly
B Gripping power performance data
HBL
Gripping power that functions to open and closed @ FH510 @ FH512
HDL | directions with jaw length £ of hand at supply pressure (N) N)
HMD | 0.15t0 0.7 MPais shown.
— | @ Opendirection (1)----- (shown with broken line) m
AL @ Closed direction (mp) (shown with continuous line) 5 ﬁo'ﬂ\flp"", opeEn 5 10 " /—10.7MPa open
BHE 0 2 [0-7MPa closed 2 *|—10.7MPa closed
CKG i > s 0.5MPa open = A 1,_|~05MPa open
= 0.5MPa close = 0.5MPa closed
CK b@ 55 “ 0.5MPIa cIPseld s "/
¥ @ = ) 0.3MPa open =5 \ +| ~0.3MPa open
A C) © e (’ |/~ 0.3MPa closed e X\ R * 4/ 0-3MPa closed
CKS fé & @ P NS ] /] o15mPa open PN XL 3 0.15MPa open
& . N i ~
CKF . =i 10.15MPa closed 1 o 0.15MPa closed
e i | 1 T~
CKJ (Note) Closed side gripping power of single acting 0 1 2 B 4 5 0 1 2 3 4 5
CKL2 type decreases 25 to 30 % comparing to Length of jaw (£) (cm) Length of jaw (£) (cm)
CKL2 double acting type.
___*HC | Grip performance data indicates the grip for
CKH2 one jaw. Since two jaws are used, double the ® FH516 ® FH520
CKLB?2 grip in the graph when making a selection. (N) — (N) | | | | |
® +—0.7MPa open
25 OOV PRETY 50 —
gl((::}?//FCK | 0.7MPa closed n 0.7MPa open,
/ T T T ¥ —0.7MPa closed
FJ = s/ 10.5MPa open - / IR
g 20 T T g 40 st 0.5MPa open
3 s | —0.5MPa closed = . A
FK 2 = Xu =0.5MPa closed
:| 215 *10.3MPa open 230 0 <‘ 0 SIMPI o
Ending g )\“ 0.3MPa closed —| g 1 |0-3MPa oper;
= AV 0.15MPa open = \ 0.3MPa closed
510 = . OME o 20 VAN *1_~0.15MPa open
S NCWNe | —0.15MPa closed IA AN 0.15MPa closed
\<’~ N = NS NN P a close!
5 4 < N 10 N N
™ . ~ Cy
&:‘--- - ...'- -
0 1 2 3] 4 5) 0 1 2 3] 4
Length of jaw (£) (cm) Length of jaw (£) (cm)

378
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Dimensions

FHSOO Series

Feather hand (min-fulcrum hand)

RRC

@ FH510-D/FH510-0O

2-M3 depth 6

ity —
(B —

2-M3 depth 4.5
(Both sides)

T*V switch

T*H switch

N

-5to 20°

R

M3 (closed port)

4-M3 penetrating
¥

A

~

28.5

33.5

- = el

| 45

\
)
105

@® FH512-D/FH512-0

2-M3 depth 6

-5to0 20°

M3 (closed port)
4-M3 penetrating

-t

285
. 335

A

vy

hd I
) & = |

16

M3 (open port)

T*V switch
T*H switch

16

9.5

23

2-M3 depth 6

11'5** depth 1.5

2-M3 depth 6

27

8¢ M3 (open port)

137" depth 1.5

@ Speed control valve (FH510-2) GRC
RV3*
NHS

—To 5
- HR

1N

45 & LN
FH100
HAP

— | 9 BSA2

— 20O |BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB
HLAG/
HLBG

HEP
R
TR
o
N

HLC

HGP

HBL

HDL

HMD

HJL

BHE

CKG

=
w
[=X
2
f
Hl/g
Too
71095

M3 (open port)

@ With end mount

335 19

23

33.5

27

CK

CKA
CKS
CKF
CKJ

71095

M3 (closed port #» 8

18

[¢)

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

M3 (open port)

@ With end mount

E\
4
$11_
$12 5%
(min-fulcrum hand) ﬁ I

Feather hand

Hand

379

CKD



FHSOO Series

O
-
Dimensions

RRC
GRC @ FH516-D/FH516-0O @ Flow control valve (FH516-Z)
RV3* 35

NHS .

HR
2-M4 depth 8 . U .

LN

34

| © =
A _A T - A
091 ‘ jz/\“

16
HAP Lee M5 (closed port 8

FH100

i
f
15

71095

BSA2 23 )

e 5 Tk
BHA/ 2-M4 depth 8 o

___BHG | (Both sides) T*V switch

LHA o) 4 T*H switch 2-M4 depth 8 M5 (open port)
A | © 10
LHAG . f /7
Ll

’L,\» '
s o =i 4O = m @ With end mount

14

~ HLA | ‘
R L8 s O

S

)

1

-5 to 20°

HLB
HLAG/ -
HLBG — [ Y === 35 27

HEP — \174* depth 15
" b | 30 ! 21 l 20
HCP 11

HMF i ey
HMFB

HFP
HLC
HGP o3
S LEL M5 (open port)
HBL 16

HDL
HvD | @ FH520-D/FH520-O @ Flow control valve (FH520-2)

nN
>
#15

$16 %48

HIL 415

34

)|
\/

BHE 29.5 — 575

CKG 2-M5 depth 7.5

|
40

i
..r‘
17

N
gs Y

r
'
'

o o -
[
|

CKA I
99

: I - 18.5
M5 (closed port :
CKF ( port) ’<—> .

7Tt012.5

00
(&)

© |

CKJ 2-M5 depth 9.5 26 al 7
(Both sides)
_ CKL2 | 2 5 a 26 T*V switch 6, | 2-M5 depth 10 s pof
CKL2 10 Y T*H switch M5 (open port)

FHC -
CKH2 of T i
CKLB2

NCK/
SCKIFCK

= =17 6

FK ‘ sk 22 b

41.5 — Y
Ending

i
26

i

@ With end mount

40
29

— — (o))
N

-5 to 20°

41.5 32
24

Y

o)
\8J
(]

218**depth 1.5 15

Ol]—

Py

M5 (closed port) —

Te) ®o
4-M4 penetrating < ' \6 o &
Iy [T T 2 ]
[o% = = =
Lo o
S 8.5 M5 (open port)
len N MD (Open port)
18.5

0  CKD

40

Ve




Fulcrum hand Double acting/single acting

E HBL seri
= Series

RRC ;

GRC L]

Ry ‘ @ Open and close angle: -5° to 20°

NHS @ CAD

HR

LN

FH100| Specifications

HAP Descriptions HBL

BSAZ | size 1c 2CS 3CS 4CS

Ené/ Cylinder bore size mm #15 $20 $25 $40

LHA Actuation Double acting/single acting

LHAG | Working fluid Compressed air

HKP Max. working pressure MPa 0.7
W Min. working pressure  MPa 0.3

HLAG/ | Ambient temperature °C 5to 60
#BF? Port size M5 Rc1/8
W Open angle Degree -5t0 20
———— Rod diameter mm #8 $10 $12 $14
_HMF Capacity of reciprocating  cm?® 0.5 2.2 4.3 14.2
_ HMFB Repeatability mm +0.03

HFP | product weight kg 0.09 | 0.22 0.39 | 0.82

HLC | | ubrication Not required (when lubricating, use turbine oil Class 1 1SO VG32)

HGP

FH500

Switch specifications

HDL b i Proximity 2 wire Proximity 3 wire
—— escriptions

S P T2H/T2V T3H/T3V

HIL Applications Programmable controller Programmable controller, relay

BHE Output method - NPN output

oG Power voltage - 10to 28 VDC

Load voltage/current 10 to 30 VDC, 5 to 20 mA (Note 1) 30 VDC or less, 100mA or less

cK Light LED (ON lighting)

CkA Leakage current 1mA or less | 10uA or less

CKs Maximum shock resistance 980m/s:

CKF ) Standard 1m Standard 1m
— | Leadwire o ) ) ) I . ) 2

CKJ (oil resistant vinyl cabtire cable 2-conductor 0.2mm?) (oil resistant vinyl cabtire cable 2-conductor 0.2mm")

CKL2 | Note 1: Max. load current above: 20 mA at 25°C.

QK'_ll_g The current will be lower than 20mA if ambient temperature around switch is higher than 25°C. (5 to 10mA with 60°C)

CKH2

CKLB2

NCK/

SCKIFCK

FJ

FK

Ending

2 CKD



How to order

Without switch

(HBL)-(2CS )-(0)

With switch

HBL)- (268 )-©) - (T2)-®)

H B L Series

How to order

0 size

RRC
GRC
RV3*
NHS
HR
LN
Symol Descriptions FH100
0 Size —
1C HAP
2CS BSA2
BHA/
3CS BHG
4CS

LHA

@ Option
Note 1

LHAG

Blank |[Standard (double acting)

G Switch model no.

O Single acting (normally open) %
C Single acting (normally closed) HLB
Y1 |With small jaw material (S50C) Htégl
Y2  |With small jaw material (MC nylon) HEP
® Switch model no. HCP
Axial Radial . Lead
. . Contact| Indicator | . HMF
lead wire lead wire wire | —
T2H* T2V* | 1color [ 2-wire | HMFB
Proximity|; . : -
T3H* T3V* indicator type| 3-wire | |HFP
*Lead wire length HLC
Blank [1m (star]dard) F
3 3m (option) —
FH500

5 5m (option)

QSWitch guantity

&\ Note on model no. selection

Note 1: Refer to pages 412 to 413 for the dimensions and applicable model of the small jaw.

When ordered as an option, two are included on delivery.

<Example of model number>
HBL-2CS-O-T2H-R

Model: Fulcrum hand

O size :2CS

@ Option : Single acting, normally open type
@ Switch model no.: Proximity T2H switch, lead wire 1m
® Switch quantity : One on open side

How to order switch
@ For switch T*H*

- Switch body + mounting bracket - Switch body

(HBL)-(T2H) Sw-(T2H )
[ [

Switch model no. Switch model no.
(Item above (©) (Item above (©)
@ For switch T*V*
- Switch body + mounting bracket - Switch body

@ e

Switch model no. Switch model no.
(Item above (©) (Item above (©)

® Switch quantity

R One on open side

HDL

H One on closed side

D Two

HMD
HJL

- Mounting bracket

(HBL)- T

- Mounting bracket

(HBL)-Tv - ()

(Select either R (open) or H (closed) for sections marked with an asterisk (*).)

CKD

BHE
CKG

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2
CKLB2
NCK/
SCKIFCK
FJ

g‘l m
= ~
S
Q@

Fulcrum hand

Hand

383



H B L Series

384

CKD

~rc | Internal structure and parts list
andard (double acting normally open) type normally close pe
GRC @ Standard (doubl ting)/O Il ®cC lly closed
RV3*
NHS
HR
LN o)
FH100 %l-r o
HAP Nl
BSA2
BHG o o
—Sfb N O I
LHA ’ \ O
LHAG
HKP
HLA/ *
HLB
HLAG/
HLBG * Spring of @ is not contained in standard (double acting) type.
e T I S W TS [ I -
HCP 1 |Body Aluminum alloy Piston B ig{‘;‘fﬁjjfa’ A=
W 2 Master key Steel 10 | Spring Stainless steel Only O type
B 3 Operation axis Steel 11 | Cylinder Aluminum alloy
HMFB 4 | Fulcrum axis Steel 12 | Cylinder gasket Nitrile rubber
HEP 5 | Rod packing seal Nitrile rubber 13 | Cylinder guard Aurminum alloy 0S8,
6 | Piston A Stainless steel 14 | Piston Stainless steel
HLC 7 Piston packing seal Nitrile rubber 15 | Spring Stainless steel
HGP 8 | Magnet 16 | Cylinder Aluminum alloy
FH500 L.
Gripping power performance data
HDL | Gripping power that functions to open and @ HBL-1C @ HBL-2CS
—— closed directions with jaw length £ of hand at (N) (N),
HMD supply pressure 0.3, 0.5 and 0.7 MPa is shown. 50 100
HJL @ Open direction (¢1)- - - - - (shown with broken line)
@ Closed direction (m) (shown with continuous line) o =
BHE g 40 q;) 80
CKG <3 g —0.7MPa open
o o 3 — 0.7MPa closed __|
30 60
CK £ [0.7MPaopeny £ *. — 0.5MPa open |
o 0.7MPa closed 1.8 a [y 0.5MPa closed —]
CKA S op|d7MPaciosed 1Yy 5 40 "\ ? — 0.3MPa open |__|
o 0.5MPa open =~V [ \‘2%4/ —0.3MPa closed
CKS | | 0.5MPa closed = e ~
1 0 ©H ,K ey ;\ "~
CKF 10 0.3MPa open - - 20 o N "
= 0.3MPa CloSed il = e T JV/ NS
CKJ e 0 1] = =
- - 0 0
CKL2 1 2 3 4 5 2 4 6 8 10
— K2 | Length of jaw (2) (cm) Length of jaw (2) (cm)
-*-HC
Note) O type gripping power decreases
ckHz2 | ¢ ) )
— approximate 20 to 30 % comparing to double @ HBL-3CS @ HBL-4CS
CKLB2 acting type to closed direction. (N) (N)
gg}?//FCK C type gripping power decreases 500
T approximate 10 to 20 % comparing to double
i i i — — "
acF|ng type to open d|r§ct|9n. . 3 160 S 400
FK Grip performance data indicates the grip for g % .
E one jaw. Since two jaws are used, double the g 120 . g 200 W
nding L ; . e + 2 Oy
grip in the graph when making a selection. g . g .‘\‘
2 - 2 A
5 &0 t‘ “ [ 0.7MPa open 3 200 A \‘ [ 0.7MPa open
NS sl 0.7MPa closed \A —0.7MPa closed
N 3 0.5MPa open |
20 L NG QY PV IP 100 R S\ _ OSMPa open
S SR e /0.5MPa closed N Y 5MPa closed
e~ e =t-0.3MPa open RS el £ 0.3MPa open —
0 0.3MPa closed 0 [ —0.3MPa closed
2 4 6 8 10 4 8 12 16
Length of jaw () (cm) Length of jaw (¢) (cm)




Dimensions

H B L Series

Fulcrum hand

RRC

@ HBL-1C standard/O/C

73 (for parallel)

5 M5
Open port

P a) WY
/"t

20 .. 20 . 29 i
(forparallel)|)5 10 | 8
‘ Bz
oS4 1o 1 o)
alar oo 6
|
M5
Closed port
4-M3
4 10
~y M
g T 5.,
s VZY [
K N4 A
QR o o 8 ©
o N - 3V
S ,
4-M5 depth 10
4-M3

For mounting

@ HBL-2CS standard/O/C

@ Dimension in () for C (normally closed) specifications.

80 (for parallel)

(90)
23 (for parallel) 25 32 (42)
4 12 7 10
] |
; N = B I
slos | [ I R
NGl [R—° [~ 8
/ | \
2-M4 L1 I
2-M3

For switch installation

2-2 cut depth 12

- 22'8%depth 1.5

< 2-M4
= Q- T
\ O 1
T 2
° o < ol 1
= ™) N 0 <t
[Te) .
1 dele :
— - |
5 4-M5 depth 12
2-M4 For mounting
M5 6.5 9
Closed port I e N M5
| y@! ! \ Open port
_[o—. | @
fo—o——}-o=
L . \
2-M4 L )

2-M3
For switch installation

2-M5 depth 10
For mounting

@ With switch

Py

GRC
RV3*
NHS
HR
LN

FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB

HLAG/

HLBG

HEP
=h
HME
HMFB
=3
HLC
HGP
FH500
HBL
HDL
HMD
HJIL
BHE
CKG

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2
CKLB2
NCK/
SCKIFCK
FJ

g m
= ~
S
Q@

Fulcrum hand

Hand
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H B L Series

O
, ,
Dimensions

RRC

GRC @ HBL-3CS standard/O/C

RV3*
@ Dimension in () for C (normally closed) specifications.

NHS . .
—— 94 (for parallel) _ @ With switch
_HR (104)

LN D(opude) 26 38 (48)

5 18 12
FH100 ‘8>1 }4_7

i
HAP e & S

=1 [Te)
BSA2 o} o2 —o H 9
BHA/ y ¥
BHG = —
LHA 2:M5 \ 4-m3

For switch installation
LHAG M5 4 ° oTs

2
HKP 6 26'8™ depth 1.5
HLA/
HLB

HLAG/
HLBG

S
HEP el &
| 0
‘ 0

_ HCP | %) ) 3

HMFE 4-M6 depth 14
1 6| For mounting 4-M5 depth 10

HMFB 2-M5 For mounting - oo

HFP
M5 6.5 1

HLC
- | Closed port
HGP ,.EE]\ ! M5
Open port

28
5
0
0.

—a

gé

Ioe] y
N

50
32

FH500 = ]
HBL 2-m5 ) o]
HDL
HMD

HIL
BHE

@ HBL-4CS standard/O/C

@ Dimension in () for C (normally closed) specifications. @ With switch

119 (for parallel)
T (129)
CK Wforpade) 37 42 (52)
CKA 70 20 |0 EJ
CKS : i

% e
CKF g
B < (oo 3
CKJ Yy < 1 %]_’_ &a\
= y

CKL2 2-M6
CKL2 \ 4-M3 60 T

_“HC 2-M6
42 3* depth 2

CKG

30
0
0,

itch i i 34
CKH2 © For switch installation - .

lZiO.l

CKLB2 v >
e | R ] (o il g "

SCKIFCK
FJ

FK ! |
4-M6 depth 12

Ending »18l\_4-M8 depth 18 For mounting

2-M6 For mounting

29.5

50

)
A

66

-5 to 20°

v )

42
33

44
2

T
Pla

Rc1/8 10, .12
Closed port

Rc1/8
Open port

s  CKD



Wide angle hand Double acting/single acting

HDL series

RRC
GRC
Ry @ Open and close angle: 0° to 180°
NHS @ CAD
HR
LN
FH100| Specifications
HAP Descriptions HDL
BSAZ | size 3CS 4cs
Ené/ Cylinder bore size mm $25 $40
LHA | Actuation Double acting/single acting
LHAG | Working fluid Compressed air
HKP | Max. working pressure MPa 0.7
W Min. working pressure  MPa 0.3
Hh;\g/ Ambient temperature °C 510 60
? Port size M5 Rc1/8
W Open angle Degree 0to 180
——— Rod diameter mm $14 #16
ﬂ Capacity of reciprocating  cms 7.8 53.2
_HMFB| Repeatability mm +0.2 +0.1
_ HPP | product weight kg 0.6 2.40
HLC Lubrication Not required (when lubricating, use turbine oil Class 1 1ISO VG32)
HGP
FH500
HBL | Switch specifications

Proximity 2 wire Proximity 3 wire

Descriptions

HMD T2H/T2V T3H/T3V
HIL Applications Programmable controller Programmable controller, relay
BHE Output method - NPN output
CKG Power voltage - 10to 28 VDC
oK Load voltage/current 10 to 30 VDC, 5 to 20 mA (Note 1) 30 VDC or less, 100mA or less
Light LED (ON lighting)
CKA Leakage current 1mA or less | 10u A or less
CKS Maximum shock resistance 980m/s:
CKF . Standard 1m Standard 1m
| Leadwire . . . . ) . . . . 2
CKJ (oil resistant vinyl cabtire cable 2-conductor 0.2mm?) (oil resistant vinyl cabtire cable 2-conductor 0.2mm?)
CKLZ | Note 1: Max. load current above: 20 mA at 25°C.
QK'_% The current will be lower than 20mA if ambient temperature around switch is higher than 25°C. (5 to 10mA with 60°C)
CKH2
CKLB2
NCK/
SCKIFCK
FJ
FK

Ending

s CKD



How to order

Without switch

(HDL)-(3Cs )-(0)

With switch

H D L Series

How to order

RRC
GRC
RV3*
NHS
HR
LN

Symbol Descriptions

O size

0 Size
3CS

FH100
HAP

4CS

BSA2

9 Option

. BHA/
® Option IBHG

e Switch model no.
* indicates lead wire length.

Blank |Standard (double acting) LHA
(0] Single acting (normally open) LHAG
C Single acting (normally closed) HKP
® Switch model no. HLA/
Axial Radial Lead | HLB
) ~ |Contact| Indicator | HLAG/
lead wire lead wire ! wire | |HLBG
T2H* T2V* e 1 color |2-wire| |HEP
T3H* T3ve "™ fingicator type[3-wire | [rycp
*L 1 | ——
ead wire length =
Blank [1m (standard) —
3 3m (option) HMFB
5 5m (option) HFP

Q Switch quantity

<Example of model number>
HDL-3CS-O-T2H-R

Model: Wide angle hand

0 size : 3CS

@ Option : Single acting, normally open type
@ Switch model no.: Proximity T2H switch, lead wire 1m
® Switch quantity : One on open side

How to order switch
@ For switch T*H*

- Switch body + mounting bracket - Switch body
(HDL)-(T2H) Sw-(T2H)
Switch model no. Switch model no.
(Item above ©) (Item above ©)
@ For switch T*Vv*
- Switch body + mounting bracket - Switch body
(HDL)-(T2v)- (%) sw-(Tav)
Switch model no. Switch model no.
(Item above (©) (Item above ©)

R One on open side

® Switch quantity HLC

HGP

H One on closed side

D Two

FH500

- Mounting bracket

(HDL)- 7

- Mounting bracket

(HoL)-Tv - ()

(Select either R (open) or H (closed) for sections marked with an asterisk (*).)

CKD

HBL

HDL
HMD

HJL

BHE

CKG

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

FJ

g‘l m
= ~
S
Q@

Wide angle hand

Hand

389



H D L Series
0

RRC
GRC
RV3*
NHS
HR

LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG
HKP
HLA/
HLB

HLAG/
HLBG

HEP
e |
 HMF |
 HWFB|
il

Internal structure and parts list

@ Standard (double acting)/O (normally open) type

* Spring of @ is not contained in standard (double acting) type.

Material
Nitrile rubber

No. | Parts name
Rod packing seal

REINETE]

@ C (normally closed) type

)

]

P

——)

=

No. | Parts name
9 Piston A

5

Material
Stainless steel

o L=

REINETE]

Cylinder gasket Nitrile rubber

10 | Piston B

Acetar resin

HLC
HGP
FH500
HBL
HDL
HMD
HJIL
BHE
CKG
CK
CKA
CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

390

Piston packing seal Nitrile rubber

11 | Spring

Stainless steel

Only O type

Magnet

12 | Cylinder guard

Acetar resin

Cylinder Aluminum alloy

13 | Piston

Stainless steel

Pinion gear Steel

14 | Spring

Stainless steel

Master key Steel

15 | Cylinder

Aluminum alloy

O IN[([O[O|D|]W|N|F

Body Aluminum alloy

Gripping power performance data

Gripping power that functions to open and closed
directions with jaw length £ of hand at supply pressure
0.3, 0.5 and 0.7 MPa is shown.
@ Open direction 3) ----- (shown with broken line)
@ Closed direction (W) (shown with continuous line)

o))

SN

@® HDL-3CS

@® HDL-4CS

Gripping power

(N)

50

40

w.7M?a (I)per|1

|
/*O.SMPa op?n

[Z

~

/1‘0 "v
£

o 0.7MPa closed
Seled/ 1O

= p 0.5MPa closed

O.iiMPIa clolsed

g

~

0.3MPa open

0

2

4

Length of jaw (2)

6 8 10
(cm)

(N)
200

=
(o]
o

[10-7MPa open

Gripping power
3
-

[o]
o
A
*
’

N ‘J

—0.7MPa closed

&

S
(=]

y ol
O

N |

S

O.SNIIPa cIIoseii

N ~

0.5MPa open
— 0.5MPa closed
"~0.3MPa open

4 8

Length of jaw (2)

12 16 20
(cm)

(Note) O type gripping power decreases approximate 20 to 30 % comparing

to double acting type to closed direction.

C type gripping power decreases approximate 10 to 20 % comparing

to double acting type to open direction.

Grip performance data indicates the grip for one jaw. Since two jaws
are used, double the grip in the graph when making a selection.

CKD




, ,
Dimensions

H D L Series

Wide angle hand

RRC

@ HDL-3CS standard/O/C

® Dimension in () for C (normally closed) specifications.

10

42

41.5

88.5 (98.5)

25 .12 425 (52.5)
_

oY
Ve
§

2]

©

4-M5 depth 6
For mounting

D 2
o
N

Tok

>3\

26
26‘8 05
depth 1.5

28

Y
2

456

]
SV
I~ ¥

6 4-M6 depth 14
For mounting

11

M5
Closed port

24

M5

Open port

o

20

ooy

4 A4

@ HDL-4CS standard/O/C

6.5 11

@ Dimension in () for C (normally closed) specifications.

N
™)

4-M5 depth 10
For mounting

136 (146)

62

15 . 59 (69)

4-M8 depth 9

7.5

42" depth 2

40

36

40
44

33 [ 295

4-M8 depth 15

For mounting
4-M6 depth 12
For mounting

10 12

@

A4
VoY

??

L
Rcl/8

Closed port

Rc1/8

Open port

@ With switch

O

©)

22

—

"

23
21

@ With switch

innih

®

L»L 16 H8

20
et

Open state

49
20

o[ i
R

39 | 40

42

e
1

Open state

L_,L 30H9

GRC
RV3*
NHS
HR
LN

FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB
HLAG/
HLBG

HEP
=h
HME
HMFB
=3
HLC
HGP
FH500
HBL
HDL
HMD
HJIL
BHE
CKG

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

FJ

g m
= ~
S
Q@

Wide angle hand

Hand

391
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Thin wide angle hand

HMD serie

S

RRC
GRC @ Open and close angle: - 4° to 184°
RV3*
NHS @ CAD
HR
LN
FrH100] Specifications
HAP Descriptions HMD
BSA2 | Size 16CS 25CS
Té/ Cylinder bore size  mm $16 $25
LHA Actuation Double acting
m Working fluid Compressed air
W Max. working pressure  MPa 0.7
—HLA/ | Min.working pressure  MPa 0.3
% Ambient temperature  °C 5to 60
__HLBG | port size M3 M5
= Open angle  Degree -4 10 184
HCP Rod diameter mm %6 #8
HMF | Capacity of reciprocating cm? 5.8 19.4
HMFB | Repeatability mm +0.2
HFP Product weight kg 0.13 0.38
HLC Lubrication Not required (when lubricating, use turbine oil Class 1 1ISO VG32)
" her |
FHs00, Switch specifications
o | [ Prosimiy 3 wire
HMD Applications Programmable controller Programmable controller, relay
HIL Output method - NPN output
BHE Power voltage - 10 to 28 VDC
oG Load voltage/current 10 to 30 VDC, 5 to 20 mA (Note 1) 30 VDC or less, 100mA or less
Light LED (ON lighting)
cK Maximum shock resistance 980m/s”
CKA _ Standard 1m Standard 1m
CKS Lead wire (oil resistant vinyl cabtire cable 2-conductor 0.2mm?) (oil resistant vinyl cabtire cable 3-conductor 0.2mm?)
CKF Leakage current 1mA or less 10uA or less
CKJ Note 1: Max. load current above: 20 mA at 25°C.
CKL2 The current will be lower than 20mA if ambient temperature around switch is higher than 25°C. (5 to 10mA with 60°C)
~ CKL2 |
+HC
CKH2
CKLB2
Nk
FJ
FK

Ending

32 CKD



How to order

H M D Series

How to order / Internal structure

RRC
Without switch
GRC
( HMD )-( 16CS) e
With switch NHS
(HMD )-(16CS )-(T2H )-R) o
Model no. o Symbol Descriptions LN
Size —
i FH1
Qsize 16CS (FH100
25CS HAP
® Switch model no. BSA2
@ Switch model no. | [BHA/
Axial lead wire |Radial lead wire|Contact| Indicator [Leadwire| [BHG
LHA
* indicates lead T2H* T2V* Proximi 1 color 2-wire |
wire length. T3H* T3V* OXIMY lin dicator type| 3-wire LHAG
*Lead wire length HKP
Blank 1m (standard) H'Eé/
3 3m (option) [HLAG/
5 5m (option) \HLBG
- - HEP
® Switch quantit v —
© switch quantity R One on open side Hee
H One on closed side HMF
D Two HMFB
HFP
<Example of model number> HLC
HMD-16CS-T2H-R e
Model: Thin wide angle hand FH500
O Size: 16CS HBL
@ Switch model no.: Proximity T2H switch, lead wire 1m
@ Switch quantity: One on open side HDL
HMD
How to order switch HIL
BHE
- *
(Sw)-(T2H*) oKG
| o
Switch model no. CKA
Item @ above
(tem @ ) oKS
CKF
CKJ
CKL2
. CKL2
Internal structure and parts list +HC
CKH2
CKLB2
No. | Parts name Material Remarks NCK/
1 Master key Steel 'S:C;/&
2 Link Steel —
- FK
3 Body Aluminum alloy (I
4 Piston A Stainless steel Ending
[ ‘ ' \ \ 5 Cushion Urethane rubber o
( : c
ﬁé_ v 1 1 = 6 Piston B Copper alloy I}
. Ql\ Hﬁ 1 7 P e
T 3 - iston C Copper alloy K}
- {r i ﬁ El 8 Cylinder guard Acetar resin %
"Tl—m— idy i - —t i 9 Fulcrum axis Alloy steel %
— - f . 10 | Operation axis Alloy steel E -
11 |Bush Sintering oil impregnated alloy E §
12 | Rod sealant Nitrile rubber F
@ @ @ @ @ @ 13 | Piston seal Nitrile rubber
14 | Magnet
15 | Cylinder sealant Nitrile rubber
16 | Snap ring Stainless steel
CKD s



H M D Series

- | Gripping power performance data
GRC
rv3+ | Gripping power that functions to open and closed directions with jaw length £ of hand at supply pressure 0.3, 0.5 and 0.7
MPa is shown.
NHS
R - Closed direction (m=p>-) (shown with continuous line)
LN
FH100
HAP
] (Parallel) (10°) (20°)
BSA2
BHA/
BHG
LHA
LHAG
_HKP| oo Ak
HEp
HLAG/ @ %' @
HLBG
HEP . -~
HCP
HMF g}( g}(
HMFB
HFP
HLC (Note) Grip performance data indicates the grip for one jaw.
- Since two jaws are used, double the grip in the graph when making a selection.
HGP
FH500
HBL
@ HMD-16CS @ HMD-16CS @ HMD-16CS
HDL
70 35 : 30
ihil2) ‘ ‘ ‘ 0.7MPa éloseﬁ
HJIL 60 0.7MPa closed 30
- \ 0.7MPa closed
BHE
~ 50 ~ 25 ~
CKG = =} \ £ 20
° 0.5MPa closed o 0.5MPa closed o
S 40 £ 20 N\ 2 0.5MPa closed
CK 5] \< 5] )\ 3
o o o
CKA || 2 a0 { 2 1 \ 2 ><
(=N (=% o
CKS = \ \ 2 \\ g 10 AN
o 20 o 10 \ N (0) \ \\
CKF 0.3MPalcloSed ] 0.3MPaclosed | N N
Ci o Ny 5 0.3MPa[closed~y |
KJ —_ ~ ~——_
CKL2 0 0 0
(iKLZ 0O 1 2 3 4 5 6 7 0o 1 2 3 4 5 6 7 0o 1 2 3 4 5 6 7
e Length of jaw () (cm) Length of jaw () (cm) Length of jaw (8) (cm)
CKLB2
NCK/
SCKIFCK
FJ
@ HMD-25CS @ HMD-25CS @ HMD-25CS
FK
. 180 100 70
Ending T 1 1 | T T T
160 |__0-7MPa clo‘sed 90 0.7MPa closed o0 0.7MPa closed
80
140
= 0.5MPa closed = 70 \ = 50 0.5MPa closed
= ey g 60 0.5MPa closed g
£ 100 g X & a0
o \ o 50 \ o
> 80 N > N > AN
2 \ N £ 40 \ N, 2 A AN
a \ s N AN S \ \
& 60 NN = o NN = ™
© 0.3MP4 cloSed N © c 2 \\
40 = S 20 |0.3MPa closed N O.3MPaclosed\ N
20 S~ 10 ~S— 10 —~
0 0 0
012 3 456 7 8 9 01 2 3 45 6 7 8 9 01 2 3 456 7 8 9
Length of jaw () (cm) Length of jaw () (cm) Length of jaw ({) (cm)
4 CKD




. . CAD
Dimensions

H M D Series

Thin type wide angle hand

RRC

@® HMD-16CS

19

@® HMD-25CS

)
A4

91.5 N
20 25 46.5
B 7 275 10
=3
Y | Q
bdnd o E b
/ L A
2X2-M3 M3 (open port)
M3 (closed port)
715
11
|
[
!
it 415
it
_l i
[(e R I ——— — \@
Van Y
V
& 9
& o
L =i []
2-M4 penetrating
120
27 32 61 o
510, 36 1
c(:\c.:
—
| )
4
o T =1 o
™ pid o—3 &
)
Ll Q
2X2-M4 M5 (closed port) M5 (open port)
93
54
o |

19

P

2-M5 penetrating

@ With switch

GRC
RV3*
NHS
HR
LN
FH100

20 2-M4 depth 7

|-
FaoY
CN

.| \\
24
32

Faay
Q

@ With switch

Py

32 2-M5 depth 10
20

8
FapY
O3

S

32
44

)

g 1

$26°3> depth 1.5

CKD

HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB
HLAG/
HLBG

HEP
=h
HME
HVMFB
HFP
HLC
HGP
FH500
HBL
HDL
HMD
HJIL
BHE
CKG

CK

CKA
CKS
CKF
CKJ

CKL2

ICKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

FJ

g‘l i
= ~
S
Q@

Thin wide angle hand

Hand

395



Toggle hand

HJL series

RRC

GRC

RV3*

NHS @ CAD

HR

LN

FH100| Specifications

HAP HJL

Bsa2 | Size 32CS 40CS 50CS 63CS
— BHA/ | Cylinder bore size mm $32 $40 50 #63
—Ehici Working fluid Compressed air
i Max. working pressure MPa 0.7

LHAG | i, working pressure MPa 0.3

HKP Ambient temperature ~ °C 5 to 60

Hté/ Port size M5 Rc1/8

Htég/ Open angle Degree -3to0 28

HEP Rod diameter mm $14 $16 $20 $20
W Capacity of reciprocating cm® 21.9 37.0 72.3 1184
——— Repeatability mm +0.1
_ HMF | product weight kg 0.88 [ 1.24 2.11 [ 3.00

HMFB | | ubrication Not required (when lubricating, use turbine oil Class 1 1SO VG32)

HFP

HLC - .- -

nep | Switch specifications
N Proximity 2 wire Proximity 3 wire

FH500 D) ription

2 Applications Programmable controller Programmable controller, relay

HDL Output method - NPN output

HMD Power voltage - 10 to 28 VDC
Load voltage/current 10 to 30 VDC, 5 to 20 mA (Note 1) 30 VDC or less, 100mA or less

BHE Light LED (ON lighting)

CKG Leakage current 1mA or less | 10u A or less

Maximum shock resistance 980m/s:
CK
. Standard 1m Standard 1m
CKA Lead wire . . . . ) . . . . >
(oil resistant vinyl cabtire cable 2-conductor 0.2mm?) | (oil resistant vinyl cabtire cable 2-conductor 0.2mm°)

CKS Note 1: Max. load current above: 20 mA at 25°C.

CKF The current will be lower than 20mA if ambient temperature around switch is higher than 25°C. (5 to 10mA with 60°C)

CKJ

CKL2

CKL2

+HC

CKH2

CKLB2

NCK/

SCKIFCK

FJ

FK

Ending

3  CKD



How to order

(HJL )-(40cs)-(T2H ) -R)

HJ L Series

How to order

0 size

@ Switch model no.
* indicates lead wire length.

@ Switch quantity

<Example of model number>
HJL-40CS-T2H-R

Model: Toggle hand

0 size :12CS

@ switch model no. : Proximity T2H switch, lead wire 1m
@ Switch quantity : One on open side

How to order switch

@ For switch T*H*
- Switch body + mounting bracket - Only switch body

- -

Switch model no. Switch model no.

(Item above ®) (Item above ®)

@ For switch T*v*
- Switch body + mounting bracket - Only switch body

--@ (sw)-(T2v)

Switch model no. Switch model no.

(Item above ®) (Item above ®)

(Select either R (open) or H (closed) for sections marked with an asterisk (*). )

RRC
GRC
RV3*
— NHS
Symbol Descriptions R
A Size
32CS LN
40CS FH100
50CS HAP
63CS e
BSA2
® Switch model no. BHA/
. . ) ) . Lead | [BHG
Axial lead wire |Radial lead wire |Contact| Indicator wire | |LHA
T2H* T2V* Proiri 1 color [|2-wire| [LHAG
T3H* T3V* Y findicator type[3-wire| | Hkp
*Lead wire length HLA/
HLB
Blank [1m (standard) HLAG]
3 3m (option) |HLBG
5 5m (option) HEP
® Switch quantity S
R One on open side HMF
H One on closed side HMEB
D Two HEP
HLC
HGP
FH500
HBL
HDL
HMD
HJL
BHE
CKG
- Mounting bracket
CK
-T CKA
CKS
Bracket CKF
CKJ
CKL2
(iKLZ
- Mounting bracket HC
®
HIL )-TV - CKLB2
NCK/
SCKIFCK
FJ

g‘l m
= ~
S
Q@

Toggle hand

Hand

CKD 397



HJ L Series

RRC
GRC
RV3*
NHS
HR

LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG
HKP
HLA/
HLB

HLAG/
HLBG

HEP
e
i
)
L]
HLC
HGP
FH500
HBL
HDL
HMD
BHE
CKG
CK
CKA

Internal structure and parts list

Q0O

e AN Eam

Parts list

Parts name

Body B

Material

Aluminum alloy

6.
0 Y

Remarks

14

Parts name
E type snap ring

Cylinder section of 50CS and 60CS

]

Material
Carbon steel

REWENS

Body A

Aluminum alloy

15

Master key

Carbon steel

DU dry bearing

Sintering oil impregnated alloy

16

Fulcrum axis

Carbon steel

Operation axis

Carbon steel

17

Operation plate

Carbon steel

Rod cover

Aluminum alloy

18

Link

Carbon steel

Rod sealant

Nitrile rubber

19

Die slide bush

Copper alloy casting

Cushion

Urethane rubber

20

Cylinder sealant

Nitrile rubber

Piston seal

Nitrile rubber

21

Piston rod

Stainless steel

|l (N(fOoO(O | |W|N|F

Magnet

22

Piston A

Aluminum alloy

=
o

Cylinder

Aluminum alloy

23

Oring

Nitrile rubber

=
=

C type snap ring

Stainless steel

50CS, 60CS are not available

24

Piston B

Aluminum alloy

=
N

Guide rail

Carbon steel

25

Cylinder guard

Aluminum alloy

50CS, 60CS are not available

=
w

Collar

Carbon steel

CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

398
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HJ L Series

Gripping power performance data

Gripping power performance data .
Gripping power that functions to open and closed directions with jaw length £ of hand at supply pressure 0.3, 0.5 and 0.7 MPa is shown. GRC
- Closed direction () (shown with continuous line) RV3*
(Parallel) (10°) (20°) INHS
HR
LN
FH100
o o o o o o HAP
oo ojo
S ® °° e BSA2
] = =) [BHA/
L 3 ™ BHG
LHA
@ HJL-32CS @ HJL-32CS @ HJL-32CS LHAG
1000 500 500 HKP
900 | [ ] 450 ‘ ‘ ‘ 450 ‘ ‘ ‘ TALAT
. 0.7MPa cloged 400 0.7MPa closed 400 0.7MPa closed HLB
2 70 | 2 3s0 [ S a0 L1 HLAGT
g 0.5MPa closed = 0.5MPa closed g . e
g 600 a close °§ 300 a close g 300 0.5MPa closed HEP
8 500 N ‘ ‘ ‘ 8 2850 \ | ] g8 250 \ | [
0.3MPa closed 0.3MPa closed
_g 400 X 0.3MPa closed g 200 ). _g 200 \ ) a close HCP
g 300 AN g 150 N Lé; 150 HMFE
200 100 100 ———
HEER i e—— ~ NN HMFB
100 50 50 R —
T——
0 0 0 HFP
0 1 2 3 45 6 7 8 9 10 11 0 1 2 3 45 6 7 8 9 1011 0 1 23 456 78 91011 "~
Length of jaw (cm) Length of jaw (cm) Length of jaw (cm) ——
HGP
@ HJL-40CS @ HJL-40CS @ HJL-40CS e
2000 ‘ ‘ 1000 ‘ ‘ 1000 ‘ ‘ FH500
1800 900 ‘ ‘ 900 HBL
0.7MPa closed 0.7MPa closed |
1600 ‘ ‘ se o 0.7MPa cl‘osed 800 ‘ DL
= = =
< 1400 Z 700 | | 2 70
5 .5MPa cl = = 0.5MPa closed
% 1200 \ 05‘ ac‘osed q;) 600 \\ 0.5MPa c‘losed g 600 ac‘ose HMD
S 1000 g 500 2 500 -
2 800 N 0.3MPa closed =2 . 0.3MPa closed o2 400 0.3MPa closed HJIL
o E= £
= AN / g AN/ £ 300 ™ / BHE
6 \ 7\ 5 300 \\ Q 5 /
400 — 200 200 N CKG
N
—— N \ — N
200 |t~ T~ 100 100 B = CK
0 0 0
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 | |CKA
Length of jaw (cm) Length of jaw (cm) Length of jaw (cm) CKS
@ HJL-50CS @ HJL-50CS @ HJL-50CS CKF
2000 ‘ ‘ ‘ 1600 ‘ ‘ ‘ 1600 ‘ ‘ 7(: K3
1800 Aa—
1400 — ‘ 1400 ‘ ‘
1600 0.7MPa closed \ ‘0.7MI‘3a clqsed \ 0.7MPa cI0§ed CKL2
Z 1400 N A 1] g ﬂ I g \ I CKL2
5w 0.5MPa closed 5 1000 0.5MPa closed— 5 1000 0.5MPa closed— | |=-HC
E E 2
g 1000 N || 8 800 \\ ‘ ‘ g 800 N : 1 CKH2
2 NN 0.3MPa closed o \< 0.3MPa closed o 0.3MPa closed CKLB2
£ ‘& 600 ‘s 600
JCR— NN \\(:\\ & = 2< NCK
.
R ~ T~ & 400 \\ o . G 400 ‘\ N — SCKIFCK
~. — T — I ——
200 200 —_— 200 — EJ
0 0 0 EK
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 |-
Length of jaw (cm) Length of jaw (cm) Length of jaw (cm) Ending
@ HJL-63CS @ HJL-63CS @ HJL-63CS B
4000 3000 2000 E
3600 07[1\/1P ‘ | !d 2700 5 711\/|P ‘ | !d 1800 ‘ ‘ ‘ i)
N . o
3200 \ a‘c os‘e 5400 \ a‘c osT 1600 \ 0.7I‘\/|Pa‘closed g %
— — — o
Z 2800 Z 2100 Z 1400 . = T
5 A\ 0.5MPa closed 5 \ 0.5MPa closed = \ \ 0.5MPa closed
g 2400 ANG ‘ ‘ ‘ g 1800 \ ‘ ‘ g 1200 \‘ ‘ ‘
S 2000 N X 8 1500 8 1000 \
o N \\/ 0.3MPa closed = 0.3MPa closed o \ \ 0.3MPa closed
£ 1600 N f £ 1200 \ / £ 800 \ \ |
»g 1200 N ~J g 900 \NCS g 600 NS
800 P~ 600 :§ 400 \‘\ ™~
—— T —
400 300 200 s ~~
0 0 0
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

Length of jaw (cm)

Length of jaw (cm)

Length of jaw (cm)

(Note) Grip performance data indicates the grip for one jaw. Since two jaws are
used, double the grip in the graph when making a selection.

CKD
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HJ L Series

RRC
GRC
RV3*
NHS
HR

LN

FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG
HKP
HLA/
HLB

HLAG/
HLBG

HEP
HCP
 HWF |
 HMFB|
—
HLC
HGP
FH500
HBL
HDL
HMD
BHE
CKG
cK
CKA
CKS
CKF
CKJ

CKL2

CKL2
+HC

CKH2

CKLB2

NCK/
SCKIFCK

FJ
FK

Ending

400

Dimensions

@ HJL-32CS

315 11.5 @ With switch
B OO 1.~ o--0O == _
2X2-M6X1.0 M5 M5
Open port
A section view 2X4-M6 depth 12 36 4-M6 depth 12
_— (Screw for installation hole) (Set screw)
> Ry
clo hd 2(
!l T Ml < qu- 18) Q Q \(l
Ll ] i = O o [} © o
| i |l I - — oﬂi w 0 © © \\Q?L ®
— o/ o n A
| D 3 3
1 T N@i=2 @
|":7"
2-C5/ |8 2-C7 # 34°3°2 depth 2
12|18
42 58
T
A
@ HJL-40CS
325 13 . .
‘ @ With switch
: | [ !
- oO—_0O
2 ﬁ(ﬁl Jrﬁ3*$]L* O Q1 5 [P
| [ i ‘
2X2-M8 Rc1/8 Rc1/8
Closed port Open port
48
37
45 4-M6 depth 12
_ _ 2X4-M8 depth 15 (Set screw)
A section view (Set screw) :‘JKJLF
= N TY ) x
| Iaa| & & qg)-g ™ {Y} \Q
fo-ol 11 | % 3 X8 8
i ik 2 4*\@\ 9
2-C7 $42°6" depth 3
12|16
40 60.5
t
A

CKD




Dimensions

HJ L Series

Toggle hand

@ HJL-50CS

A section view

36 105

66

oO-0
OO0

36
22 803
o
yarY
/v\
6.

2X2-M10 Rc1/8

Open port

Rc1/8
Closed port

2 X4-M10 depth 15
(Set screw)

41.5

o
o

] ®
‘r‘"l *

@ HJL-63CS

A section view

100
124

28° at open
-3° at closed

35

2-C8

50 66.5

> wp

36 115

80

40
24 ‘%03

1mm
A\

i
Rc1/8
Closed port

2X2-M12 Rc1/8

Open port

2X4-M12 depth 20
(Set screw)

50

90
104
132

157
©

,_

| ({E |

28° at open
-3° at closed

40

2-C8

50 68.5

> wz)

@ With switch

{o-of &

e

50

4-M8 depth 16

)

I
]

oY
X

(Set screw)

46

]
I

I

[l

@ With switch

17
&)

=

i

58

4-M10 depth 18

RRC
GRC
RV3*
NHS
HR
LN
FH100
HAP

BSA2

BHA/
BHG

LHA
LHAG

HKP

HLA/
HLB

HLAG/

HLBG

HEP
HCP
HVE
HVFB
HFP
HLC
HGP
FH500
HBL
HDL
HMD
HIL
BHE
CKG

CK

CKA
CKS
CKF
CKJ

CKL2

CKL2
FHC

CKH2

CKLB2

NCK/
SCKIFCK

/]
|

(Set screw)

VoY
AV

58

|

=
L'l_

o

CKD

FJ

g‘l m
2 ~
S
Q@

Toggle hand

Hand



RRC

Small jaw
RV3* @ Material: Iron, engineering plastic

NHS @ CAD

GRC

HR
LN _ _
 EH100| Features Applicable model for standard small jaw
~_HAP | A variety of small jaws is available to HAP type HEL type P
BSA2 | match user machining needs. . " e
~ BHAT | H H B i mall jaw an o 7N
L’é’ @ Socket and spigot section machined M\‘ Hand =1

LHA | Standard section (socket and spigot =
LHAG | section) machined.

]

HKP | Wide series variation to select according  Smaljaw
Ht@’ to workpiece shape and dimension.
HLAS | @ 2 types of materials for small jaw HEP type BHA/BHG type HBL type
HEP | Iron (S50C) and engineering plastic (MC Small jaw Hand Small jaw Hand Small jaw Hand
Hcp | nylon) are available according to material A Y - ¥
~ hwE | and working conditions of workpiece. N RO N
HMFB - =
HFP
HLC
HGP Small jaw applications
FH500 Hand type applications
HBL Raw jaw Compact workpiece Large workpiece
HDL
HMD i TT
HJIL = ju.
BHE
CKG
CK
CKA Miscellaneous shape workpieces Vertical grasp (inside tensile workpiece) | Vertical grasp
CKS
gy T ]
CKJ S5 o =
CKL2 (P :I] [[
CKL2 i
+HC
CKH2
CKLB2
— | How to order (Note: When ordering repair parts, 1 pc. is provided.)
SCKIFCK
FJ
~ 2 (BHA -(Y1)-(110)
FK | |
Ending . .
O Model @ Vaterial @ Small jaw no.
O Model ©® Material @ Small jaw no.
Symbol Descriptions Symbol Descriptions Symbol| Applicable model |Symbol| Applicable model
FH Feather hand (FH100/FH500) Y1 Material S50C 110 |HAP-1C 210 |HEP-5CS
HAP Parallel hand Y2 Material MC nylon 120 |HAP-2CS, HBL-2CS 310 |FH110, FH510
BHA Compact cross roller parallel hand 130 |HAP-3CS, HBL-3CS 320 |[FH112, FH512
BHG Compact cross roller parallel hand with rubber cover 140 |HAP-4CS, HBL-4CS 330 |[FH116, FH516
HEP Bearing parallel hand 150 |[HBL-1CS 340 |FH120,FH520
HCP Lateral parallel hand 160 [HCP-2CS 350 |FH125
HBL Fulcrum hand 170 |HCP-3CS 260 |BHA-01CS1, BHG-01CS
180 |HCP-4CS 270 |BHA-03CS1, BHG-03CS
190 |HEP-3.5CS 280 |BHA-04CS1, BHG-04CS
200 |HEP-4CS 290 |BHA-05CS1, BHG-05CS

412 CKD



Small jaw

i i CAD
Dimensions
RRC
® 1100350 GRC
RV3*
N NHS
HR
| LN
‘ { ) FH100
S
| HAP
R BSA2
BHA/
G BHG
LHA
9y Wi
D LHAG
u y HKP
D D HLA/
: (N (. o HLB
L HLAG/
- IJ_J_I - lJ_ HLBG
- w HEP
#F HCP
[
B A HME
HMEB
HFP
o
Material HLC
Y1: S50C -
Y2: MC nylon HGP
Small jaw no.| Applicable model | *Material Dimension (mm) Weight FHS0
' Al B lc || E]J¢r]c [H] 1 ]3] k][ L]M]4N]|] @ HBL
Y1 17 5 39
110 | HAP-1C 40 245 | 45 | 3 6 | 10 | 8 15| 5 | 35| 8 | 35 HDL
Y2 21 9 8 e
HAP-2CS Y1 26 6 135 HMD
120 50 28 | 55 | 4 8 | 20 | 10 2 | 10| 5 | 12 | 45
HBL-2CS Y2 30 10 25 HIL
HAP-3CS Y1 194
180 | o oce v 60 | 33 |305| 65| 5 | 95| 20 | 12 | 8 2 | 10| 55| 18 | 55 = BHE
HAP-4CS Y1 23 10 32 |CKG
14 . .
0 | limlacs v 80 [ 4 | 75| 6 |11 |20 |14 [ ——— 2 | 10| 8 | 2]s6s = o
150 | HBL-1C Y1 a0 | 10 F2 445 | 3 |6 |12 |8 | 5 |15 6 | a| 10|35 —2— A
Y2 21 -
160 | HCP-2CS L 60 | 29 | 33 | 95 | 5 | 95 | 22 | 18| 9 2 | 11| 11| 10|55 2% CKS
Y2 31 CKF
170 | HCP-3Cs Yl 70 | 35 | 34 |15| 6 | 12 | 25 |20m| 10 | 2 |125| 8 | 20 | 65 —22
Y2 45 CKJ
80 | 40 255 | 10 10
180 | HCP-4CS e 22 | 13| 6 | 11 | 35 2 | 175 20 | 65 —203 _ |CKL2
Y2 78 44 25 14 8 97 CKL2
Y1 41 10 360 [-*HC
190 | HEP-35CS 80 50 | 75 | 5 | 95 | 20 | 14 2 | 10| 6 | 18 | 55
Y2 29 18 70 CKH2
60 30 3 15 P
200 | HEP-4CS Dt 120 81 | 115 | 6 | 11 22 2 8 | 20 | 65 125 cume
Y2 77 32 30 16 210
210 | HEP-5CS Yl 135 0 1 o1 |145| 8 | 14 2 28 |01 5 35 40 | 25 | 85 [ 1443 SCORK
Y2 79 38 35 19 382 )
FH110 Y1 22
310 295 | 15 | 14 | a 12 | 7 4 | 1 . .
e v 9.5 5 | 3 6 5| 6 | 35| 8 | 35 - FK
FH1L2 :
320 YL 1595 |165| 14 | 45 | 3 6 | 12 | 7 4 | 15| 6 | 35| 8 | 35 23 Ending
FH512 Y2 4
FH116 2
330 Y 39 | 20 | 205 | 55 | 4 8 | 122 | 10| 5 | 15| 6 | 35| 10 | 45 Cai) S
FH516 Y2 8 T
FH120 Y1 225 5 53
2 R v 39 5o 205 | 55 | 4 8 |12 |10 —— 15| 6 | 35| 10 | 45 o
22.
350 | FH125 Y1 | 485 Slogs| 65| 5 |95 | 14 | 12 I8 2 7 | 45 | 10 | 55 205
Y2 25.5 14 17
BHA-01CS1 Y1 38
260 | e v 30 | 175 | 145 | 45 | 3 6 | 14 | 10| 5 | 15| 7 4 8 | 35 .
BHA-03CS1 Y1 21 6 61
270 | o e — 40 = 21 | 55 | 4 8 | 14 | 10 b= 15 | 7 | 45 | 10 | 45 =
BHA-04CS1 Y1 265 6 76
280 40 21 | 55 | 4 8 | 14 | 10 15| 7 | 45 | 10 | 45
BHG-04CS Y2 295 9 P
BHA-05CS1 Y1 33 8 123
290 50 285 | 65 | 5 | 95 | 14 | 10 2 7 6 | 10 | 55 |18
BHG-05CS Y2 39 4 23
CKD 413



