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SIZING: Series 5300 Grippers

GRIP FORCE CALCULATION EQUATIONS:
IMPERIAL: 
Total Grip Force [lb] = (Pressure [psi] x Gf) x Tooling Length Factor 
Total Grip Force with Springs [lb] = ((Pressure [psi] x Gf) ± Sf [lb]) x Tooling Length Factor

METRIC: 
Total Grip Force [N] = (Pressure [bar] x Gf) x Tooling Length Factor 
Total Grip Force with Springs [N] = ((Pressure [bar] x Gf) ± Sf [N]) x Tooling Length Factor

DOUBLE ACTING
With Spring Assist Close or Open

+ +

PNEUMATIC FORCE

SPRING FORCE

PNEUMATIC FORCE

SPRING FORCE

PNEUMATIC FORCE PNEUMATIC FORCE

SINGLE ACTING
With Spring Close or Spring Open

PNEUMATIC FORCE PNEUMATIC FORCE

SPRING FORCE SPRING FORCE

SECTION A-A TYPICAL

A A

DOUBLE ACTING
Without Springs

PNEUMATIC FORCE PNEUMATIC FORCE

CONVENTIONAL
AREA

Guards against failure due to unforeseen
pneumatic pressure loss.

Provides up to four times the
gripping force of conventional
grippers of the same size.

GRIP FORCE CALCULATION EXAMPLE:
Gripper: Series 5300 Size 7 (1537x)
Common Parameters:
	 Operating Pressure = 87 psi [6 bar]
	 Tooling Length = 3 in [75 mm]

1.	 Determine Grip Force Factor Gf = 3.00 [194] (from table on previous page)

2.	 Determine Tooling Length Factor = 0.85 [0.85] (from Tooling Length Factor Graph on previous page at 3 in [75 mm] tooling length) 

3.	 Total Grip Force Calculations:
	 For Standard Unit: 15370-1-0000 [15372-1-0000]
	 Total Grip Force = 87 psi x 3.0 x 0.85 = 222 lb [6 bar x 194 x 0.85 = 989 N]

TOOLING LENGTH = 3" [75 mm]

BODY SURFACE

F/2F/2

F = TOTAL GRIP FORCE

PART
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DIMENSIONS: Series 5300 Grippers

GG

F
AA

2X BB PORT FROM
OPPOSITE SIDE

DD

CCH

Z

CL

P SQ 4X Q THREAD

CLOSE

OPEN

C

B

F
E

D

4X G THREAD EACH JAW

GRIPPER JAWS: SHOWN AT MID-STROKE

1 2

3

R

X

T

FF

M

S

K

2X THRU DIA
& C’BORE FOR
W SHCS FROM

BOTH SIDES

U

L

Y

SLOTS FOR
OPT HALL
SWITCH

EE*

V

A**

CL

6

5

All dimensions are reference only unless specifically toleranced.

NOTES:
1) �NUMBERS IN [  ] ARE FOR METRIC UNITS AND ARE IN mm.
2) �*EE DIMENSION IS TO BUSHING BLOCK MTG. SCREWS.
3) �**A CLOSED REFLECTS THE LARGEST POSSIBLE CLOSED DIMENSION. 

**A OPEN REFLECTS THE SMALLEST POSSIBLE OPEN DIMENSION.
4) �CIRCLED NUMBERS INDICATE PORT POSITIONS.

LETTER 
DIM

MODEL NUMBER
15360 15362 15370 15372 15380 15382 15390 15392

in mm in mm in mm in mm
NOMINAL 

JAW TRAVEL 0.62 15.8 1.00 25.4 1.31 33.3 1.80 45.8

A CLOSED** 4.16 105.6 5.71 145.0 7.22 183.4 9.98 253.5
A OPEN** 4.72 119.9 6.65 168.9 8.47 215.1 11.72 296.9

B 1.875 47.6 2.250 57.2 3.000 76.2 4.000 101.6
C 4.000 101.6 5.500 139.7 7.000 177.8 9.500 241.3
D 0.960 24.4 1.130 28.7 1.440 36.6 2.190 55.6
E 0.270 6.9 0.420 10.7 0.430 10.9 0.460 11.7
F 0.625 15.9 0.750 19.1 1.000 25.4 1.500 38.1

G 1/4-20 x 
0.31 DP

M6 x 1 
x 8.0 DP

5/16-18 x 
0.38 DP

M8 x 1.25 
x 9.5 DP

3/8-16 x 
0.44 DP

M10 x 1.5 
x 11.0 DP

1/2-13 x 
0.56 DP

M12 x 1.75 
x 14.0 DP

H 0.625 15.9 0.750 19.1 1.000 25.4 1.500 38.1
K 1.604 40.7 2.161 54.9 2.827 71.8 3.811 96.8
L 1.540 39.1 2.100 53.3 2.740 69.6 3.680 93.5
M 0.437 11.1 0.500 12.7 0.500 12.7 0.500 12.7
P 1.250 31.8 1.500 38.1 1.750 44.05 2.750 69.9

Q 10-24 x 
0.38 DP

M5 x 0.8 
x 9.7 DP

1/4-20 x 
0.38 DP

M6 x 1 x 
9.7 DP

5/16-18 x 
0.44 DP

M8 x 1.25 
x 11.2 DP

3/8-16 x 
0.56 DP

M10 x 1.5 x 
14.2 DP

R 2.625 66.7 3.187 80.9 3.625 92.1 4.750 120.7
S 0.062 1.6 0.062 1.6 0.087 2.2 0.131 3.3
T 1.156 29.4 1.687 42.8 2.375 60.3 3.250 82.6
U 2.312 58.7 3.375 85.7 4.750 120.7 6.500 165.1
V 2.843 72.2 4.031 102.4 5.531 140.5 7.531 191.3
W 1/4 M6 5/16 M8 3/8 M10 1/2 M12
X 1.260 32.0 1.726 43.8 2.200 55.9 3.000 76.2
Y 1.170 29.7 1.600 40.6 1.860 47.2 2.420 61.5
Z 1.781 45.2 2.281 57.9 2.781 70.6 4.031 102.4

AA 0.437 11.1 0.680 17.3 0.880 22.4 1.050 26.7
BB 10-32 M5 x 0.8 1/8 NPT 1/8 BSP 1/8 NPT 1/8 BSP 1/4 NPT 1/4 BSP
CC 0.562 14.3 0.750 19.1 0.937 23.8 1.625 41.3
DD 0.440 11.2 0.500 12.7 0.593 15.1 0.760 19.3
EE 0.04 1.0 0 0 0.035 1.0 0.05 1.0
FF 2.810 71.4 4.000 101.6 5.500 139.7 7.500 190.5
GG 1.75 44.5 2.25 57.2 2.75 69.9 3.96 100.5

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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OPTIONS: Series 5300 Grippers

Equips piston with magnet and “T” slot on body for Series 5360 Switches.

SERIES 5360 MINIATURE HALL EFFECT SWITCHES
PART NO. DESCRIPTION

53603-1-02 NPN (Sink) 4.5-24 VDC, 2 meter cable
53604-1-02 PNP (Source) 4.5-24 VDC, 2 meter cable

53623-1 NPN (Sink) 4.5-24 VDC, Quick Connect
53624-1 PNP (Source) 4.5-24 VDC, Quick Connect

NOTE: For additional switch information, go to phdinc.com. 
Switches must be ordered separately.

HALL EFFECT MAGNET7
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HIGH CAPACITY PNEUMATIC PARALLEL GRIPPER

GRR

NEW JAW 
POSITION SENSOR

Major Benefits
•	 Narrow width and a wide range of available jaw travels.
•	 Compact design provides high grip force and large moment 

capacities with low overall weight.
•	 Rugged build withstands high impact and shock loads.
•	 Double acting for both internal and external gripping.
•	 Unique dual air-passage piston rod design promotes rapid bore 

pressurization for short cycle times.
•	 �Three large diameter jaw guides spanning the length of the 

gripper provide stable jaw travel, long allowable tooling length, 
and high moment capacities. 

•	 Corrosion resistant fasteners standard for improved protection
•	 Enhanced jaw position sensor option with no-slip engagement, 

IP67 rating, and extended service life

coated steel inserts offer superior 
strength corrosion resistant 
tooling mounting threads

open and close port 
symbols simplify 
installation

TC fluoropolymer 
composite bushings 
provide long life, are 
contamination and 
impact resistant

proximity switches available 
for sensing jaw position

corrosion resistant option 
for increased protection

rack and pinion synchronizer with 
integral hex for sensor keying

pressure energized seals for 
low breakaway, available in 

fluoroelastomer

keyed base and end 
plates ensure alignment

available in 150, 200, 
250, 300, & 350 mm 

total jaw travels standard. 
Contact PHD for 

additional jaw travels.

NEW Standard coated fasteners 
provide corrosion resistance

hardcoated aluminum piston 
rod for wear resistance

shaft wipers on jaw guides 
protect bearings from 

external contamination

internal lubrication is provided for 
extended life without maintenance

one piece case hardened ground jaw guides 
provide high precision and durability

ball bearings support 
pinion for smooth 

operation and long life
stainless tubing encloses rack 
to protect from contamination 
and to maintain lubrication

TC fluoropolymer 
composite bushings 
provide wear resistance

rack and pinion 
synchronizer 

minimizes backlash

optional Rodlok holds jaw 
position if air pressure is lost 
(see -H46 or -H47 option)

NEW -STT97 jaw position sensor for continuous 
jaw position feedback
•	 Mechanically coupled with pinion – no slippage
•	 Non-contact magnetic sensor for extended life
•	 True-Power-On: counts turns even on power loss
•	 Direct replacement for -SPP99, -STT99, & -STT98 

with universal kit

NEW
NEW
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ORDERING DATA: Series GRR Grippers

NOTE:
1) Standard unit is not Rodlok 

Ready, H46 option includes 
Rodlok Ready center plate.

2) Contact PHD, Inc. for 
additional total jaw travels.

TO ORDER SPECIFY:
Product, Series, Type, Synchronization, Jaw, Design 
No., Size, Total Jaw Travel, and Options required

GRR 1 2 6- - 63 x 200 - Z1-H47
PRODUCT

Long Travel, 
High Capacity, 
Parallel Gripper

JAW
Style 2

BORE SIZE

JAW A

JAW B

MINIMUM TOTAL JAW TRAVEL
150 = 150 mm (5.906 in)
200 = 200 mm (7.874 in)
250 = 250 mm (9.843 in)
300 = 300 mm (11.811 in)
350 = 350 mm (13.780 in)

Total Jaw Travel =
(Open Position - Closed Position)

SYNCHRONIZATION
1 - Synchronized

DESIGN NO.
6 - Metric

PORT OPTIONS
L9 - NPT Ports

UNIT OPTIONS
    H46 - Rodlok Ready (See note 1), 

Does not include mechanism
    H47 - Rodlok Installed
      V9 - Fluoroelastomer wipers and seals 

except for Rodlok mechanism
       Z1 - Corrosion resistant coating on jaw 

guides. Does not include Rodlok 
components.

SENSOR OPTIONS
 STT97 - Enhanced rotary jaw position 

sensor installed

OPTIONS
(OMIT IF NOT REQUIRED)

CLOSED POSITION 

OPEN POSITION 

8 mm THREADED INDUCTIVE 
PROXIMITY SWITCHES

PART NO. DESCRIPTION
51422-005-02 NPN (Sink), 2 meter cable
51422-006-02 PNP (Source), 2 meter cable

THREADED INDUCTIVE PROXIMITY SWITCH  
MOUNTING BRACKET AND TARGET KITS

KIT STANDARD
8 mm Switch Mounting Bracket 74992-33
12 mm Switch Mounting Bracket 74993-33

8 or 12 mm Proximity Switch Target 74994-33

Mounting bracket kit includes: 1 proximity switch 
mounting bracket, 1 mounting nut, and 1 corrosion 
resistant mounting screw
Target kit includes: 1 proximity switch target and required 
corrosion resistant fasteners

UNIVERSAL REPLACEMENT  
JAW POSITION SENSOR KITS 
(REPLACES SENSORS FOR OPTIONS 
-STT97, -STT98, -STT99, & -SPP99)

TOTAL JAW TRAVEL 
150 TO ≤350 mm
94172-2-3-003

Kit includes: 1 jaw position sensor, 2 corrosion 
resistant mounting screws and 1 keyed coupling.  
Kit also includes coupling and o-ring for -SPP99 
sensor replacement.

Options may affect unit length. See dimensional 
pages and option information details.

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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ENGINEERING DATA: Series GRR Grippers

When calculating the value for Fa, include weight of tooling, part 
weight, acceleration, and external forces. When calculating values 
for Mx, My, and Mz, include the grip force per jaw, part weight, 
external forces, and acceleration as applicable.

TOOLING LENGTH FACTOR
Jaw tooling should be designed so that the grip point is as close to the 
jaw surface as possible. As the grip point is moved away from the jaw 
surface, the applied moment causes jaw friction to increase, resulting 
in reduced effective grip force. The grip force factor (Gf) values given 
in the table above are for zero tooling length (jaw surface).

The maximum load that grippers can handle will vary based on: size 
of the part being picked up, shape of the part, texture of the part, 
speed at which the part is transferred, working pressure, shape of 
the fingers, etc. PHD recommends that the fingers of jaws be tooled 
or machined to conform to the shape of the part being gripped.

MOMENT VALUES REQUIRE THE USE 
OF ALL THREADED MOUNTING HOLES.

SPECIFICATIONS SERIES GRR
OPERATING PRESSURE (STANDARD UNIT) 30 psi min to 120 psi [2 bar min to 8 bar] max air
OPERATING TEMPERATURE -20°F to +180°F [-28°C to +82°C]

Higher temperature service available. Consult PHD.
RATED LIFE 5 million cycle minimum with standard seals
GRIP REPEATABILITY Within ±0.002 in [±0.05 mm] of original centered position
CYCLE TIME See table below
LUBRICATION Factory lubricated for rated life
MAINTENANCE Field repairable

MODEL NUMBER

MINIMUM  
TOTAL JAW 

TRAVEL

GRIPPER 
WEIGHT 

CLOSE OR 
OPEN TIME 

87 psi [6 bar]

ONE DIRECTION 
DISPLACEMENT

GRIP FORCE FACTOR GF *

EXTERNAL GRIP INTERNAL GRIP

in mm lb kg sec in³ cm³ IMPERIAL METRIC IMPERIAL METRIC
GRR12-6-63 x 150 5.91 150 28.0 12.7 0.28 28.8 472

8.09 522 7.27 469
GRR12-6-63 x 200 7.87 200 33.0 15.0 0.36 38.4 629
GRR12-6-63 x 250 9.84 250 39.2 17.8 0.42 48.0 787
GRR12-6-63 x 300 11.81 300 44.3 20.1 0.49 57.6 944
GRR12-6-63 x 350 13.8 350 49.0 22.2 0.57 67.0 1098

* Grip force varies with tooling length

MAXIMUM ALLOWABLE FORCES AND MOMENTS

MODEL NUMBER
Fa Mx My Mz

lb N in-lb Nm in-lb Nm in-lb Nm
GRR12-6-63 x 150 3500 15570 8000 880 6500 715 6500 715
GRR12-6-63 x 200 3500 15570 9000 990 7500 825 7500 825
GRR12-6-63 x 250 3500 15570 9000 990 7500 825 7500 825
GRR12-6-63 x 300 3500 15570 9000 990 7500 825 7500 825
GRR12-6-63 x 350 3500 15570 9000 990 7500 825 7500 825

Fa: Total for both jaws
Mx: Allowable moment per jaw, measured from jaw mounting surface
My: Allowable moment per jaw, measured from geometric center of jaw
Mz: Allowable moment per jaw, measured from jaw mounting surface

Application & Sizing Assistance
Use PHD’s free online Product Sizing and 

Application at www.phdinc.com/apps/sizing

My

Mx

Fa

Mz

0.70

0.75

0.85

0.90

0.95

1.00

0

350 mm
300 mm

200 mm
250 mm

150 mm

2
[50]

4
[100]

6
[150]

8
[200]

10
[250]

12
[300]

14
[350]

16
[400]

18
[450]

20
[500]

0.80

TO
OL

IN
G 

LE
NG

TH
 F

AC
TO

R

TOOLING LENGTH  in [mm]
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TOOLING LENGTH in [mm]

250 mm TRAVEL

300 mm TRAVELCLOSE
OPEN150 mm TRAVEL

CLOSE
OPEN350 mm TRAVELCLOSE

OPEN200 mm TRAVEL

GRIP FORCE
Total gripping force relative to tooling length is shown below 
at the stated actuating pressure. Grip force per jaw equals 
the total grip force divided by two. The graphs also indicate 
the maximum tooling length for each gripper size.

GRIP FORCE CALCULATION EQUATIONS:
IMPERIAL: 
Total Grip Force [lb] = (Pressure [psi] x Gf) x Tooling Length Factor

METRIC: 
Total Grip Force [N] = (Pressure [bar] x Gf) x Tooling Length Factor

Gripper: Series GRR Size 63 x 200
Common Parameters: 
	 Operating Pressure = 87 psi [6 bar] 
	 Tooling Length = 10 in [254 mm]

1.	� Determine Grip Force Factor Gf = 8.09 [522] 
(from table on previous page)

2.	� Determine Tooling Length Factor = 0.84 [0.84] 
(from Tooling Length Factor graph)

3.	� Total Grip Force Calculations: 
For Standard Unit: GRR12-6-63 x 200 
Total Grip Force = �87 psi x 8.09 x 0.84 = 591 lb 

[6 bar x 522 x 0.84 = 2630 N]

GRIP FORCE CALCULATION EXAMPLE:

SIZING: Series GRR Grippers

Jaw Surface

Tooling
Length

F/2F/2

F = TOTAL GRIP FORCE

PART
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All dimensions are reference only unless specifically toleranced.

NOTES:
1) DESIGNATED  IS CENTERLINE OF UNIT.
2) �METRIC INFORMATION SHOWN IN [  ] OR SHOWN IN COLUMNS DESIGNATED mm.
3) CIRCLED NUMBERS INDICATE POSITION.
4) �*A OPEN REFLECTS THE SMALLEST POSSIBLE OPEN DIMENSION. 

*A CLOSED REFLECTS THE LARGEST POSSIBLE CLOSED DIMENSION.
5) **PLUGGED PORTS CAN BE USED FOR GRIPPER ACTUATION.

DIMENSIONS: Series GRR Grippers

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd

2

4.260 [108.2]

6.260 [159.0]

8.2600 [209.8]

K2 
B1 

J4 

J5 

0.990 [25.1]

2X J1 

1.000 [25.4]

3.543 [90.0]

3.500 [88.9]

0.413 [10.5]

0.591 [15.0]

0.344 [8.7]

0.446 [11.3]

J9 

1/4 BSPP
(CLOSE)

1/4 BSPP
(OPEN)

4.500
[114.3]

2X 1/4 BSPP PORT **
(PLUGGED)

2.3620
[60.0]

FOR OPTIONAL -STT97 SENSOR 
MOUNTING, SEE OPTIONS FOR 
DIMENSIONS SECTION 

FOR PROXIMITY SWITCH 
MOUNTING, SEE ACCESSORIES 
SECTION FOR DIMENSIONS  

1.773 
[45.0]

4X Ø 0.31525 ± 0.00030 x 0.750 
[H7 Ø 18.0 x 19.0   ]
DOWEL PIN HOLE    

16X M8 x 1.25 x 0.748 [19.0] 
(THREADED INSERTS)

6.250
[158.8]

6.375
[161.9]

FOR OPTIONAL -H47
SEE OPTIONS FOR DIMENSIONS 

3.250
[82.6]

4X Ø 0.47275 +0.00040/-0.00030 x 0.625 
[H7 Ø 12.0 x 15.9   ]
DOWEL PIN HOLE     

A OPEN *
A CLOSED *   

2.3620
[60.0]

8X M12 x 1.75 x 0.984 [25.0]    THD
THREADED INSERTS

2X MANUFACTURING HOLES
(CONSULT PHD FOR MORE INFORMATION)

2X Ø 0.750 [19.0]
(SECONDARY JAW GUIDE)

Ø 1.000 [25.4]
(PRIMARY JAW GUIDE)

3.500
[88.9]

1

5

6

3

4

MOMENT CAPABILITY REQUIRES USE 
OF ALL THREADED MOUNTING HOLES 

LETTER DIM
MODEL NUMBER

GRR12-6-63 x 150 GRR12-6-63 x 200 GRR12-6-63 x 250 GRR12-6-63 x 300 GRR12-6-63 x 350
in mm in mm in mm in mm in mm

MIN TRAVEL PER JAW 2.953 75.0 3.937 100.0 4.921 125.0 5.906 150.0 6.890 175.0
A CLOSED* 4.724 120.0 5.504 139.8 5.504 139.8 11.024 280.0 12.992 330.0

A OPEN* 10.630 270.0 13.379 339.8 15.416 391.6 22.835 580.0 26.772 680.0
B1 17.314 439.8 21.251 539.8 26.016 660.8 29.953 760.8 33.890 860.8
J1 4.136 105.1 5.120 130.0 6.518 165.6 7.503 190.6 8.487 215.6
J4 2.598 66.0 3.544 90.0 3.544 90.0 3.544 90.0 3.544 90.0
J5 1.2990 33.0 1.7720 45.0 1.7720 45.0 1.7720 45.0 1.7720 45.0
J9 1.850 47.0 2.240 56.9 2.240 56.9 5.000 127.0 5.984 152.0
K2 12.598 320.0 14.960 380.0 14.960 380.0 23.228 590.0 23.228 590.0
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OPTIONS: Series GRR Grippers

Rodlok mechanism and Rodlok parts are not included. 

Unit is provided with NPT ports in all locations. 

Fluoroelastomer seals and jaw guide wipers are available to achieve 
seal compatibility with certain fluids. Seal compatibility should be 
checked with the fluid manufacturer for proper application.

NOTE: Rodlok (part of -H47 option) does not include -V9 
components. Consult PHD for fluid compatibility with -STT97 
option. Consult PHD for high temperature use.

CORROSION RESISTANT 
JAW GUIDES

FLUOROELASTOMER SEALS 
AND WIPERS

UNIT WITH IMPERIAL 
(NPT) PORTS

Z1 V9

L9
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PHD’s Rodlok locks gripper jaws in a static position. When 
pressure is removed from the Rodlok port, it grips the guide shaft 
and prevents jaw movement, holding loads indefinitely without 
power. Performance depends on the application, environment, and 
cleanliness of the shaft and Rodlok. Rodlok is not a personal safety 
device. The Rodlok is preassembled to the gripper with the port in 
Position 5. It can be ordered with -Z1 (corrosion-resistant gripper 
components) and -V9 (enhanced fluid-compatible gripper seals) 
options, but the Rodlok assembly is not corrosion-resistant or 
fluid-compatible.

Option -H46, previously standard, adds Rodlok mounting geometry 
to center plate without the inclusion of a Rodlok. Option -H46 allows 
for the mounting of up to two Rodloks, one per side. Rodloks may 
be purchased separately below.

RODLOK

RODLOK READY

H47

H46

OPERATING PRESSURE
The Rodlok locking mechanism and the gripper have different 
operating pressure ranges:
Rodlok locking device:  60-150 psi [4-10 bar]
GRR Gripper with Rodlok attached:  30-120 psi [2-8 bar]

When designing a system, ensure that both the Rodlok and gripper 
pressure requirements are satisfied to achieve proper locking and 
gripping performance.

OPTIONS: Series GRR Grippers
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RODLOK (continued)

All dimensions are reference only unless specifically toleranced.

SIZE
STATIC LOCKING FORCE 

(see Note 1)
lb N

63 495 2200

COMPLETE RODLOK KIT (PER JAW)
Full unit description - H9110

Kit includes Rodlok and Rodlok 
adaptor for a single (1) jaw.

RODLOK ADAPTOR KIT (PER JAW)
Full unit description - H9105

Kit includes Rodlok adaptor for a single 
(1) jaw. Does not include Rodlok.

RODLOK SEAL KIT (PER JAW)
Full unit description - H9115

Kit includes seals and wear rings 
for a single (1) jaw.

RODLOK KIT (PER JAW)
Full unit description - H9100

Kit includes Rodlok for a single (1) jaw. Does 
not include Rodlok imperial port adaptor.

OPTIONS: Series GRR Grippers

L14 =	WEIGHT ADDER FOR GRR12
L15 =	WEIGHT ADDER FOR GRR12 WITH  
	 CUSTOMER INSTALLED ADDITIONAL  
	 RODLOK

NOTES:
1)	� LOCKING FORCE INDICATED IS THE ACTUAL 

LOCKING FORCE WITH A DRY, CLEAN ROD 
AND DOES NOT INCLUDE ANY SAFETY 
FACTOR. IT IS POSSIBLE TO OVERRIDE THE 
RODLOK WITH VERY HIGH FORCE APPLIED 
TO THE GRIPPER. STATIC LOCKING FORCE 
MAY BE INCREASED WITH THE ADDITION 
OF A SECOND RODLOK. SEE KITS BELOW.

2)	 CIRCLED NUMBERS INDICATE POSITION.
3)	� *1/8" NPT PORT IS AN ADAPTOR INCLUDED 

WITH -L9 OPTION.

LETTER 
DIM

MODEL NUMBER
GRR12-6-63 x 150 GRR12-6-63 x 200 GRR12-6-63 x 250 GRR12-6-63 x 300 GRR12-6-63 x 350

in mm in mm in mm in mm in mm
B1 17.314 439.8 21.251 539.8 26.016 660.8 29.953 760.8 33.890 860.8
B2 3.500 88.9 3.500 88.9 3.500 88.9 3.500 88.9 3.500 88.9
L1 1.900 48.3 1.900 48.3 1.900 48.3 1.900 48.3 1.900 48.3
L2 0.165 4.2 0.165 4.2 1.630 41.4 3.367 85.5 3.370 85.6
L3 0.787 20.0 0.787 20.0 0.787 20.0 0.787 20.0 0.787 20.0
L4 4.920 125.0 5.900 149.9 7.280 184.9 8.297 210.7 9.250 235.0
L5 0.141 3.6 0.141 3.6 0.141 3.6 0.141 3.6 0.141 3.6
L6 1.070 27.2 1.070 27.2 1.070 27.2 1.070 27.2 1.070 27.2
L7 1.217 30.9 1.217 30.9 1.217 30.9 1.217 30.9 1.217 30.9
L8 5.254 133.5 5.254 133.5 5.254 133.5 5.254 133.5 5.254 133.5
L9 2.209 56.1 2.209 56.1 2.209 56.1 2.209 56.1 2.209 56.1
L10 1.150 41.9 1.150 41.9 1.150 41.9 1.150 41.9 1.150 41.9
L11 3.618 91.9 3.618 91.9 3.618 91.9 3.618 91.9 3.618 91.9
L12 4.550 115.6 4.550 115.6 4.550 115.6 4.550 115.6 4.550 115.6
L13 6.234 158.3 6.234 158.3 6.234 158.3 6.234 158.3 6.234 158.3
L14 3.95 lb 1.79 kg 4.22 lb 1.91 kg 4.35 lb 1.97 kg 4.38 lb 1.99 kg 4.65 lb 2.11 kg
L15 7.90 lb 3.58 kg 8.44 lb 3.83 kg 8.70 lb 3.95 kg 8.76 lb 3.97 kg 9.30 lb 4.22 kg
L16 3.960 100.6 3.960 100.6 3.960 100.6 3.960 100.6 3.960 100.6

ACCESSORIES - RODLOK
The Series GRR requires the selection of option -H46 or -H47 to 
be Rodlok Ready. The following items may be added to the GRR or 
may be used as replacement parts. Note that the kits below are for 
one jaw only.

L6

1/8 BSPP (-H47)
1/8 NPT* (-H47-L9)

PORT FOR JAW LOCK (MUST 
BE PRESSURIZED BEFORE 

OPERATING GRIPPER)

-H47 OPTION

RODLOK MOUNTING GEOMETRY INCLUDED 
WITH OPTIONS -46 AND -H47 ONLY

L10

L13
L11L12

L5

OPTION L9-H47 
NPT PORT ADAPTOR

L8

REQUIRES -H46 OR -H47 
ADDITIONAL RODLOK KIT

L9 L7L16

L4 L3 L2

B1

L1

B2

ADDITIONAL RODLOK KIT 
CUSTOMER INSTALLED 

JAW B JAW A

2

1

5

6

3

4

24
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All dimensions are reference only unless specifically toleranced.

MECHANICALLY COUPLED  
JAW POSITION SENSORSTT97

OPTIONS: Series GRR Grippers

NEW OPTION

+ VDC (PIN 1)

SIGNAL OUT (PIN 2)

GROUND (PIN 3)

CONNECTOR
INTERFACE

NOTE: CABLE SHOULD BE SECURELY MOUNTED TO 
PREVENT EXCESSIVE FLEXING OR STRAIN.

A

JAW B JAW A

2.5 mm HEX SIZE

SP1 

J8 

DETAIL A

SP7 

Ø 0.18 [4.5]

15°

[M8 x 1] 
MALE QUICK 

CONNECT 

Ø 1.46 [37]

12.10
[307]

Ø 0.47
[12]

1.57 [40.0] MINIMUM
RECOMMENDED RADIUS 

Ø 2.05 [52.1] MIN HOLE
TO ALLOW REMOVAL OF 
POSITION SENSOR
(BELOW CABLE OUTLET SP7)

Ø 1.50 [38] MIN SENSOR 
HOUSING CLEARANCE 
(BELOW CABLE OUTLET SP7)

1

3

24

5

6

Provides an easy to use, mechanically coupled, economical, fully 
integrated solution to continuously monitor the grip position of 
the jaws. Sensor has non-volatile technology which maintains 
position data during power off situations, even if jaws are moved. 
The sensor mounts directly to the gripper making field installation 
or replacement quick and easy. The 3-pin quick-connect connector 
provides a 0.1-10 volt analog output compatible with standard 
analog control modules. Consult PHD for use with -V9 option.

Replaces previous options: -SPP99, -STT00, STT98, & STT99

GRIPPER SPECIFICATIONS
GRIP RESOLUTION  ± 0.002 [± 0.05 mm] with analog module or  

PLC with 16 bit or higher resolution
GRIP REPEATABILITY ± 0.0045 in [± 0.114 mm]
OPERATING TEMPERATURE -13° to 180° F [-25° to 82° C]
ENVIRONMENT IP67 when installed in gripper

NOTE: A returned value of 0.0 V indicates sensor has been rotated out of its 
programmed feedback range. Rotate sensor manually until sensor outputs a  
value of 0.1 V. 

SENSOR OPERATING SPECIFICATIONS
SUPPLY VOLTAGE 24 VDC (18 - 30 VDC), reverse polarity protected
OUTPUT VOLTAGE 0.1 - 10 VDC, short-circuit protected
OUTPUT VOLTAGE AT INSTALL 100 mV to 430 mV Max
OUTPUT CONSTANT 656.5 ± 1 mV/inch [25.85 ± 0.04 mV/mm]
OUTPUT LINEARITY Typical ≤ 0.167%, max ≤ 0.267%
OUTPUT VOLTAGE OFFSET < 10 mV typical

LETTER 
DIM

MODEL NUMBER
GRR12-6-63
in mm

J8 6.374 161.9
SP1 0.78 19.8
SP7 0.54 13.7
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All dimensions are reference only unless specifically toleranced.

A
2.000 [50.8]

0.689 [19.3]

1.299 [34.8]

PIN 1
WIRE COLOR
BROWN

PIN 2/4
WIRE COLOR

BLACK

PIN 3
WIRE COLOR
BLUE

CABLE x Ø 0.177 [4.5]
Ø 0.402
[10.2]

NUMBERS IN [  ] ARE IN mm. IMPERIAL EQUIVALENTS ARE PROVIDED FOR CONVENIENCE.

ACCESSORIES: Series GRR Grippers

LEGACY PRODUCTS - LIMITED AVAILABILITY

-SPP99 JAW POSITION SENSOR REPLACEMENT
-SPP99 uses an o-ring installed into pinion of GRR1 (see illustration 
for -STT97 on previous page). This option has been discontinued, 
PHD recommends replacement with a new Universal Jaw Sensor 
Replacement Kit.

-STT99 KEYED JAW POSITION SENSOR 
REPLACEMENT
-STT99 uses the same sensor as the -SPP99 but with a hex 
key coupling installed into pinion of the GRR to prevent sensor 
slippage (see illustration below for reference). This option has 
been discontinued and is replaced by -STT97. PHD recommends 
replacement with a new Universal Jaw Sensor Replacement Kit.

63549-xx CORDSET WITH FEMALE QUICK CONNECT
Provides a cordset with female quick connect and additional cable.

LETTER DIM
MODEL NO. A
63549-02 78.74 [2 m]
63549-05 196.85 [5 m]

-STT99 JAW SENSOR REPLACEMENT KIT
KIT STANDARD

Sensor Replacement 84404-12

Kit includes: 1 jaw position sensor with hex key, 2 
corrosion resistant mounting screws, 1 seal and spring

-SPP99 JAW SENSOR REPLACEMENT KIT
KIT STANDARD

Sensor Replacement 74209-32

Kit includes: 1 jaw position sensor, 2 corrosion 
resistant mounting screws, 1 seal, and 1 coupling seal

REPLACEMENT FOR
-STT97, -STT98 AND -STT99
(HEX IN PINION)

Remove sensor cover, or 
sensor, to determine which 
coupling is needed.

REPLACEMENT FOR -SPP99 
(CBORE WITH O-RING & 
HOLE IN PINION)

*	May also be added to synchronized units without 
previous sensors

UNIVERSAL REPLACEMENT  
JAW POSITION SENSOR KITS 
(REPLACES SENSORS FOR OPTIONS 
-STT97, -STT98, -STT99, & -SPP99)*

TOTAL JAW TRAVEL 
150 TO ≤350 mm
94172-2-3-003

Kit includes: 1 jaw position sensor, 2 corrosion 
resistant mounting screws and 1 keyed coupling.  
Kit also includes coupling and o-ring for -SPP99 
sensor replacement.
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JAW B JAW A

SW5SW6

SW8

SW2

SW3

B3

SW1

SW7

SW4

SHOWN AS 8 mm PROX

TARGETS & BRACKETS MAY BE
LOCATED ON BOTH SIDES OF JAWS

SHOWN AS
12 mm PROX

4mm HEX SIZE
TARGET & BRACKET

8 mm MOUNTING BRACKET

12 mm MOUNTING BRACKET

1

3

24

5

6

All dimensions are reference only unless specifically toleranced.

PROXIMITY SWITCHES - EXTERNAL
This accessory provides for the external mounting of 8 or 12 mm 
threaded round metal sensing inductive proximity switches. Multiple 
switches may be mounted using multiple brackets. Proximity 
switches, targets, and mounting brackets are ordered separately. For 
additional switch information, go to phdinc.com. 12 mm proximity 
switches are customer supplied.

8 mm THREADED INDUCTIVE 
PROXIMITY SWITCHES

PART NO. DESCRIPTION
51422-005-02 NPN (Sink), 2 meter cable
51422-006-02 PNP (Source), 2 meter cable

LETTER 
DIM

MODEL NUMBER
GRR12-6-63
in mm

B3 3.544 90.0
SW1 0.920 23.4
SW2 0.410 10.4
SW3 1.125 28.6
SW4 0.852 21.6
SW5 1.920 48.8
SW6 3.080 78.2
SW7 0.900 22.9
SW8 1.211 30.8

ACCESSORIES: Series GRR Grippers

THREADED INDUCTIVE PROXIMITY SWITCH  
MOUNTING BRACKET AND TARGET KITS

KIT STANDARD
8 mm Switch Mounting Bracket 74992-33
12 mm Switch Mounting Bracket 74993-33

8 or 12 mm Proximity Switch Target 74994-33

Mounting bracket kit includes: 1 proximity switch 
mounting bracket, 1 mounting nut, and 1 corrosion 
resistant mounting screw
Target kit includes: 1 proximity switch target and required 
corrosion resistant fasteners
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6 mm HEX SIZE

SA1

JAW B JAW A

SA4

SA3 B2

SA2

1

3

24

5

6

All dimensions are reference only unless specifically toleranced.

TRAVEL ADJUSTMENT 
COLLAR KITS

GRR12-6-63
74211-02

Kit includes 2 travel adjustment 
collars and 4 corrosion resistant 
mounting screws

LETTER 
DIM

MODEL NUMBER
GRR12-6-63
in mm

B2 3.500 88.9
SA1 0.630 16.0
SA2 1.740 44.2
SA3 2.900 73.7
SA4 0.035 0.9

CONFIGURATION FOR GRR12 
SHOWN WITH STROKE LIMITED 
ON OPEN

ACCESSORIES: Series GRR Grippers

TRAVEL ADJUSTMENT COLLARS
This accessory provides travel adjustment stop collars for use 
in limiting jaw travel on open or close. The travel adjustment 
stop collars provide infinite adjustment and are required to be 
identically located for both jaws in the same direction of travel.
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Go to phdinc.com/pneuconnect for more information.

Segments adjust in 15° 
increments and lock

Available on GRV-5-20x40

ANGULAR PNEUMATIC MICRO GRIPPER

GRV
Major Benefits
•	� Series GRV Gripper’s compact, flexible design provides large 

moment capacities and long tooling lengths.
•	 Robust construction ensures long operating life.
•	� Double acting for use in both internal and external gripping 

applications.
•	� Internal speed control is standard, no external speed control 

required. 
•	� Standard with imperial / metric porting, metric mounting threads 

and dowel holes for global appeal.
•	� Supplied “switch-ready” for easy integration of optional magnetic 

position sensing switches.

CLICK & GRIP 
KIT

PNEU-CONNECT

slim design allows “stacking” 
of grippers in a confined area

integrated switch slots require 
no additional bracketry

standard mounting provides 
flexibility with back, bottom and 
front through mounting. GR9 option 
provides top through mounting

hardcoated aluminum body with 
precision machined jaw slot delivers 
robust, wear resistant jaw support 
and rod guidance

standard unit includes magnet for 
use with two-position teachable or 
single position switches

large cross-section seals provide 
long-life with low wear

simple mounting of tooling with two 
dowel pins and a single screw per jaw

universal port threads on sizes 16 
& 20 or universal fittings installed 

on sizes 6 & 10 simplify installation

Manifold porting capability allows 
for nested gripper installation and 

increased mounting flexibility

PNEU-CONNECT 
•	 Provides seamless, cost-effective, pneumatic end-effector 

integration for collaborative robots
•	 Kits with GRV Grippers are available with analog sensors 

that provide jaw position feedback

CLICK & GRIP
•	 Fast configuration and reconfiguration
•	 Flexibility with interchangeable components
•	 Ideal for cobot applications and proof of concept
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GRV - 5 406- x - L11-UB99

BORE SIZE

NOTES:
1) Design No. indicates metric mountings, dowel pin holes, and ports.
2) -V1 option may reduce gripper life. PHD recommends reducing
 tooling inertia to 60% of maximum values for optimal life.

TO ORDER SPECIFY:
Product, Design No., Size, 
Minimum Total Jaw Opening, 
and any options required.

99

26

STANDARD PORTS
IN LOCATION 26

OPTION: MANIFOLD
IN LOCATION 99

DESIGN NO.
5 - Metric

PRODUCT
Small Profile Precision Jaw
Movement Angular Gripper

OPTIONS
(Omit if not required)
MANIFOLD OPTION

L11-UB99 - Manifold option in location 99
MOUNTING OPTION

GR9 - Mounting flange in location 99
FLUID COMPATIBILITY

V1 - Fluoroelastomer seals and lubricants
LUBRICATION

Y4 - Cleanroom grade lubricant

MINIMUM TOTAL JAW OPENING
Total Opening Per Bore Size

degrees
40
40
40
40

PRODUCT
SIZE

6
10
16
20

mm
6

10
16
20

inch
(0.236)
(0.394)
(0.630)
(0.787)

MINIMUM
OPEN ANGLE

MINIMUM
CLOSED 
ANGLE

MINIMUM JAW TRAVEL = MINIMUM OPEN 
ANGLE + MINIMUM CLOSED ANGLE

Options may affect unit length. See dimensional 
pages and option information details.

SERIES JC1SD MAGNETIC SWITCHES
PART NO. DESCRIPTION
JC1SDN-5 NPN (Sink), Solid State, 10-30 VDC, 5 meter cable
JC1SDP-5 PNP (Source), Solid State, 10-30 VDC, 5 meter cable
JC1SDN-K NPN (Sink), Solid State, 10-30 VDC, Quick Connect
JC1SDP-K PNP (Source), Solid State, 10-30 VDC, Quick Connect

Includes one switch and installation directions. Series JC1SD Switches only 
function on 16 and 20 mm units. Series 6790 Reed Switches are not applicable.

SERIES JC1ST TWO POSITION 
TEACHABLE MAGNETIC SWITCHES

PART NO. DESCRIPTION
JC1STP-2 PNP (Source), Solid State, 12-30 VDC, 2 meter cable
JC1STP-K PNP (Source), Solid State, 12-30 VDC, Quick Connect

Includes one switch and installation directions.

MATCHING CORDSET
PART NO. DESCRIPTION
63549-02 M8, 3 pin, Straight Female Connector, 2 meter cable
63549-05 M8, 3 pin, Straight Female Connector, 5 meter cable

NOTE: For additional switch information, go to phdinc.com. Switches 
must be ordered separately.

MATCHING CORDSET
PART NO. DESCRIPTION

81284-1-001 M8, 4 pin, Straight Female Connector, 5 meter cable
NOTE: For additional switch information, go to phdinc.com. Switches 
must be ordered separately.

ORDERING DATA: Series GRV Grippers

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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SPECIFICATIONS SERIES GRV GRIPPER
OPERATING AIR PRESSURE 1 bar min. - 8.3 bar max. [15 psi min. - 120 psi max.]
OPERATING TEMPERATURE -28°C to +82°C [-20°F to +180°F]
GRIP REPEATABILITY 0.025 mm [± 0.001 inch] of original position 
RATED LIFE 5 million cycles
LUBRICATION Factory lubricated for rated life

SIZE
AXIAL FORCE MAX. INDIVIDUAL MOMENTS

Fa My Mz
N lb Nm in-lb Nm in-lb

6 13 3 0.23 2.00 0.14 1.20
10 44 10 0.9 8.0 0.6 5.0
16 89 20 2.8 25 2.3 20
20 133 30 5.1 45 3.4 30

My

Mz

Fa

My

SIZE

MINIMUM 
TOTAL JAW 
OPENING 
ANGLE

GRIP FORCE FACTOR 
INTERNAL AND EXTERNAL GRIPPER 

WEIGHT DISPLACEMENT
CLOSE OR 

OPEN TIME at 
6 bar [87 psi]

MAXIMUM 
TOOLING 
LENGTH

MAXIMUM 
TOOLING INERTIA

METRIC IMPERIAL kg lb cm3 in3 sec mm in kg-mm2 lb-in2

6 40° 13.7 0.0078 0.034 0.075 0.12 0.008 0.025 30 1.181 22.1 0.0753
10 40° 46 0.026 0.070 0.155 0.39 0.024 0.030 40 1.575 66.8 0.228
16 40° 179 0.102 0.141 0.311 1.31 0.080 0.040 60 2.362 255 0.870
20 40° 320 0.183 0.244 0.538 3.18 0.194 0.050 80 3.150 519 1.770

Fa:	 Total for both jaws 
My:	 Maximum allowable moment per jaw, relative to the pivot pin 
Mz:	 Maximum allowable moment per jaw, relative to the pivot pin

When calculating the value for Fa, include the tooling weight, part 
weight, external forces, and accelerations. When calculating values 
for My and Mz, include the grip force per jaw, tooling weight, part 
weight, external forces, and accelerations as applicable.

ENGINEERING DATA: Series GRV Grippers

RECOMMENDATIONS
Design tooling so that the grip point is as close to the gripper 
surfaces as possible. The grip force factor (Gf) values given in the 
table above apply at 0° jaw angle only.

The maximum load that grippers can handle will vary based on: 
size of the part being picked up, shape of the part, texture of the 
part, speed at which the part is transferred, working pressure, 
shape of the fingers, etc.
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ENGINEERING DATA: Series GRV Grippers

GRIP FORCE
Total gripping force relative to tooling length is shown below at 
6 bar [87 psi] pressure. Grip force per jaw equals the total grip 
force divided by two. The graphs also indicate the maximum tooling 
length for each gripper size.

GRIP FORCE CALCULATION EQUATIONS:
IMPERIAL:  Total Grip Force [lb] = Pressure (psi) x Gf

Distance from Jaw Pivot (in)

METRIC:  Total Grip Force [N] = Pressure (bar) x Gf

Distance from Jaw Pivot (mm)

GRV 6 & 10 Grip Force at 6 bar [87 psi] with 0° jaw angle

TO
TA

L 
GR

IP
 F

OR
CE

  N
 [l

b]

35.00 
[7.87]

30.00 
[6.74]

25.00 
[5.62]

20.00 
[4.50]

15.00 
[3.37]

10.00 
[2.25]

5.00 
[1.12]

0.00
 5 10 15 20 25 30 35 40
 [0.197] [0.394] [0.591] [0.787] [0.984] [1.181] [1.378] [1.575] 

TOOLING LENGTH FROM PIVOT PIN  mm [in]

GRV 10 GRV 6

Starts at J10 dimension. See below.

GRV 16 & 20 Grip Force at 6 bar [87 psi] with 0° jaw angle

TO
TA

L 
GR

IP
 F

OR
CE

  N
 [l

b]

160.0 
[36.0]
140.0 
[31.5]
120.0 
[27.0]
100.0 
[22.5]
80.0 

[18.0]
60.0 

[13.5]
40.0 

[9.00]
20.0 

[4.50]
0

TOOLING LENGTH FROM PIVOT PIN  mm [in]

 10 20 30 40 50 60 70 80
 [0.394] [0.787] [1.181] [1.575] [1.968] [2.362] [2.756] [3.150]

GRV 20 GRV 16

Starts at J10 dimension. See below.



174 phdinc.com
PHDGRIP01D

DIMENSIONS: Series GRV Grippers

5

6

2X THRU HOLE FOR K12
MOUNTING FASTENER

BARB FITTINGS 
SUPPLIED WITH 
SIZE 6 & 10. 
TUBE ID 0.125 [3 mm]

THD TO END
OF TOOLING

J6 

K14

P6 

K16

J9 MAX 

K15
J10

Y

Y

2X K6 THD

2X Ø K7 [H9]
DOWEL PIN HOLE

K8
K9
B2

K11 
B3

B1

B4

K10 

K17

K18 
10°

40°

2X K1 THD

2X Ø K2 [H9]
DOWEL PIN HOLE 1

2

3

4

SEE MANIFOLD 
OPTION L11-UB99

K5 K13

SECTION Y-Y

K3
MOUNTING

THDS

K4 DOWEL HOLES

2X P1 PORT
OPEN PORT

CLOSE PORT

2X J1 THD

Ø P7
MAX FITTING Ø

4X Ø J2 [H9]
DOWEL PIN HOLE

J3

J4

P2 
P3 

P4
P5

B5

J7

J8

J3/2

J5

All dimensions are reference only unless specifically toleranced.

NOTES:
1)	� FULL OPEN REFLECTS LEAST 

POSSIBLE OPEN ANGLE. 
FULL CLOSED REFLECTS LARGEST POSSIBLE CLOSED ANGLE.

2)	 CIRCLED NUMBERS INDICATE POSITIONS
3)	 DESIGNATED    IS CENTERLINE OF UNIT
4)	� DOWEL PINS OR SPRING PINS OF THE SAME DIAMETER ARE 

RECOMMENDED. THIS PROVIDES A SMALL PRESS TO SLIGHT 
SLIP FIT. PHD RECOMMENDS 
THE USE OF ANTI-SEIZE COMPOUNDS DURING ASSEMBLY.
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SERIES JC1ST TWO POSITION 
TEACHABLE MAGNETIC SWITCH
This switch provides the ability to identify two separately 
programmable jaw positions with a single switch. Programmable 
capability means no “fine-tuning.” With switch properly aligned, 
place jaws in desired position and program. Solid-state sensing 
technology provides a highly reliable switch. Elliptical housing allows 
for easy “drop-in” installation on sizes 16 and 20 only. Includes LED 
indicators for convenient means of positioning and programming. 
Available with cable or 8 mm threaded Quick Connect.

All dimensions are reference only unless specifically toleranced.

SERIES JC1ST TWO POSITION 
TEACHABLE MAGNETIC SWITCHES

PART NO. DESCRIPTION
JC1STP-2 PNP (Source), Solid State, 12-30 VDC, 2 meter cable
JC1STP-K PNP (Source), Solid State, 12-30 VDC, Quick Connect

Includes one switch and installation directions.

MATCHING CORDSET
PART NO. DESCRIPTION

81284-1-001 M8, 4 pin, Straight Female Connector, 5 meter cable
NOTE: See Switches and Sensors section for additional switch information 
and complete specification. Switches must be ordered separately.

SW1

1

5

6

2

3

4

SW2

ON SIZE 6, ONLY
THIS / ONE SWITCH
SLOT IS AVAILABLE.

SEE NOTE.

SW4

SIZE 6

Ø HS3 MIN
(FOR CLEARANCE)

ALIGN SYMBOL ON SWITCH
AND GRIPPER BODY FOR
OPTIMUM PERFORMANCE

HEX INSTALLATION WRENCH
(SUPPLIED WITH SENSOR)

SWITCHES ON SIZE 6 & 10 GRIPPERS ARE
INSTALLED AT AN ANGLE AS SHOWN DUE

TO OFFSET SWITCH SLOTS. SWITCHES
SLIDE IN FROM THE END OF THE GRIPPER.

NOTE:
USE ONE SWITCH FOR SENSING 2 POSITIONS. 
ADDITIONAL SWITCH MAY BE USED ON SIZE 
10, 16, & 20 FOR SENSING UP TO 4 POSITIONS. 
SIZE 6 ALLOWS FOR 1 SWITCH ONLY.

MODEL NUMBER
LETTER GRV-x-6x40 GRV-x-10x40 GRV-x-16x40 GRV-x-20x40

DIM. mm in mm in mm in mm in
SW1 2.5 0.100 5.4 0.213 9.1 0.358 12.1 0.475
SW2 5.8 0.230 6.9 0.270 7.7 0.305 8.0 0.315
SW3 4.3 0.169 4.3 0.169 4.3 0.169 4.3 0.169
SW4 2.2 0.085 — — — — — —

ACCESSORIES: Series GRV Grippers
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MICRO PNEUMATIC ANGULAR GRIPPER

8400
Major Benefits
•	 Compact size
•	 Rugged body and jaw design
•	 Four sizes available
•	 Hardened steel pivot mechanism
•	 Close tolerance jaw mechanism minimizes jaw play
•	 Three mounting surfaces as standard
•	 Blank fingers available for customizing jaw tooling
•	 5 million cycles minimum rated life with standard seals

steel jaws provide dowel holes 
for precise tooling location

hardened steel pivot and drive 
pins for decreased wear

internal shock pad absorbs impact 
and decreases noise levels

fluoroelastomer seals are 
available for fluid compatibility

hardcoated aluminum body with 
precision dowel holes provides a 

wear resistant bearing for pivot pins

stainless steel piston and rod 
for corrosion resistance

hall or proximity switches 
available to sense position

hardened steel pin 
driver for long life
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ORDERING DATA: Series 8400 Grippers

SERIES JC1STP 2-POSITION MAGNETIC SENSORS
PART NO. DESCRIPTION
JC1STP-2 PNP (Source) Solid State, 12-30 VDC, 2 meter cable
JC1STP-K PNP (Source) Solid State, 12-30 VDC, Quick Connect

NOTE: Includes 1 sensor and installation directions. For additional 
switch information, go to phdinc.com. Switches must be ordered 
separately.

SERIES JC1STP SENSOR 
MOUNTING KITS

MODEL NO. KIT PART NO.
8400 86944-01-1
8410 86944-02-1
8420 86944-03-1
8430 86944-04-1

Options may affect unit length. See dimensional 
pages and option information details.

4 mm ROUND INDUCTIVE 
PROXIMITY SWITCHES

PART NO. DESCRIPTION
18430-001-02 NPN (Sink) 2 meter cable
18430-002-02 PNP (Source) 2 meter cable

PROXIMITY SWITCH KIT
TO FIT: KIT NO.
8410 19813
8420 19814
8430 19631

FINGER BLANK KIT
TO FIT: ALUMINUM DELRIN AF
8400 8573 8574
8410 8575 8576
8420 8577 8578
8430 18613 18614

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd

:TO ORDER SPECIFY
Model, Design No., Options,
and Seals.

8410 02

DESIGN NO.

- - 0 0 1

SEALS
1 - Buna-N (Standard)
2 - Fluoroelastomer

OPTIONS

MODEL
8400
8410
8420
8430

OPTIONS
0 - Sensor Ready/JC1STP-x 

Switch Ready (See Notes 1 & 2)
5 - Proximity Switch Ready

(Not available for Model 8400)

mm
8.7
12.7
19

25.4

(in)
(.343)
(.500)
(.750)
(1.00)

BORE SIZE

NOTES:
1) Gripper with sensor option 0 (zero) is assembled 

with the internal components required to use the 
respective devices listed in each option. The 
sensor/switch and any related devices and/or 
mounting kits must be ordered separately.

2) Proximity Switches, Bracket Kits, and Finger 
Blanks must be ordered separately. 
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ENGINEERING DATA: Series 8400 Grippers

NOTE: Maximum load that grippers can handle will vary based on 
size of part being picked up, shape of part, texture of part, speed 
at which part is transferred, working pressure, shape of finger 
pads, etc. PHD recommends that the fingers or jaws be tooled or 
machined to conform to the shape of the part being gripped.

NOTE: Gripping force is defined as the maximum value at which the 
jaws will not move from their gripping position. The above figures 
are based on calculations and will vary slightly due to friction. 
Gripping force is proportional to input pressure.

GRIP FORCE CALCULATION EQUATIONS:
Total Grip Force [lb] = Pressure (psi) x Gf

Distance from Jaw Pivot (in)

GRIP FORCE CALCULATION EXAMPLE:
Gripper: 8410
	 Operating Pressure = 87 psi
	 Distance from Jaw Pivot = 1.5 in

1.	 Determine Grip Force Factor Gf = 0.068 (from table above)

2.	 Total Grip Force Calculations:
	 For Standard Unit: 8410-02-001
	 Total Grip Force = (87 psi x 0.068) / 1.5 in = 3.95 lb

SPECIFICATIONS SERIES 8400 ANGULAR
OPERATING PRESSURE

STANDARD UNIT 40 psi min to 150 psi max [2.8 bar min to 10 bar max] air
OPERATING TEMPERATURE -20°F to +180°F [-28°C to +82°C]
RATED LIFE 5 million cycles minimum with standard seals
GRIP BACKLASH Within 1° per jaw
LUBRICATION Factory lubricated for rated life
MAINTENANCE Field repairable

MODEL NO.
DISPLACEMENT GRIPPER 

WEIGHT

GRIP FORCE FACTOR GF

in³ lb EXTERNAL GRIP INTERNAL GRIP
8400 0.007 0.06 0.027 0.032
8410 0.018 0.16 0.068 0.092
8420 0.055 0.43 0.25 0.306
8430 0.150 1.17 0.576 0.774

Application & Sizing Assistance
Use PHD’s free online Product Sizing and 

Application at www.phdinc.com/apps/sizing

Distance from
Jaw Pivot = 1.5 in

F/2

F = TOTAL GRIP FORCE

PART

F/2
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DIMENSIONS: Series 8400 Grippers

2X BB PORT
FITTING FOR 1/16 ID TUBE
IS SUPPLIED WITH UNIT
EXCEPT ON 8430 UNITS

M

S

U*
T

N*

O

K

P
R

REF JAW PIVOT
CENTERLINE

C
D

6X HOLE FOR W
DOWEL PIN IN BODY

8X Q THREAD
IN BODY

O

N*Z P SQ

T
U*

OPTIONAL HALL SENSOR
LOCATION

F/2
AA

DD CC
F

Y

L
E EE MAX

GRIPPER MECHANISM
WHEN JAWS ARE
FULLY OPENED

H

J
JAW PIVOT

2X G THREAD THRU
EACH JAW

THRU HOLE FOR FF DOWEL
PIN EACH JAW

14° MIN

3° MIN

B SQ

SEE PROXIMITY SWITCH
OPTION PAGE FOR DETAIL

5

6

3

1

2 4

P

NOTES:
1) *TOLERANCE IS ± 0.0008
2) GRIPPER JAWS: SHOWN AT PARALLEL POSITION
3) JAW MOVEMENT SHOWS MINIMUM AMOUNT OF JAW

ROTATION. JAWS MAY OPEN 3° OR CLOSE 5° BEYOND
STATED MINIMUM ROTATION.

4) CIRCLED NUMBERS INDICATE POSITION

All dimensions are reference only unless specifically toleranced.

LETTER 
DIM

MODEL NUMBER
8400 8410 8420 8430

B 0.700 0.900 1.400 1.938
C 0.196 0.255 0.316 0.490
D 0.125 0.187 0.250 0.315
E 0.250 0.340 0.540 0.750
F 0.230 0.312 0.440 0.625
G 3-48 4-40 6-32 8-32
H 0.270 0.340 0.540 0.750
J 0.080 0.110 0.160 0.219
K 0.570 0.735 1.070 1.415
L 0.098 0.110 0.150 0.217
M 0.400 0.480 0.650 0.869
N* 0.1870 0.2500 0.3750 0.7000
O 0.156 0.175 0.250 0.275
P 0.500 0.600 0.875 1.250

Q 4-40 x 
0.156 DP

6-32 x 
0.187 DP

8-32 x 
0.281 DP

10-24 x 
0.375 DP

R 0.966 1.219 1.480 2.054
S 0.094 0.156 0.180 0.256
T 0.250 0.343 0.500 0.688

U* 0.5000 0.6875 1.0000 1.3750
W 1/16 3/32 1/8 5/32
Y 0.196 0.220 0.300 0.433
Z 0.093 0.125 0.187 0.350

AA 0.220 0.290 0.440 0.562
BB 3-56 10-32 10-32 1/8 NPT
CC 0.120 0.145 0.160 0.364
DD 0.300 0.410 0.500 0.720
EE 0.100 0.140 0.220 0.360
FF 1/16 3/32 1/8 1/8

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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OPTIONS: Series 8400 Grippers

GRIPPER 
MODEL NO. KIT PART NO. MAXIMUM NO. 

OF SET POINTS
8400 86944-01-1 2
8410 86944-02-1 4
8420 86944-03-1 4
8430 86944-04-1 4

MOUNTING KIT FOR SERIES JC1STP 
2-POSITION TEACHABLE SWITCHES
These kits provide the mounting plate required to utilize one or two 
Series JC1STP Teachable Switches with Series 8400 Angular. Using 
two switches allows sensing of up to four jaw positions throughout 
the jaw travel (see note 4). The appropriate switch option must be 
ordered to use these switches. Switches are ordered separately. 

Switch Option -0 (zero) must be specified with the gripper to use 
Series JC1STP Switches.

LETTER 
DIM

MODEL NUMBER
8400 8410 8420 8430

in mm in mm in mm in mm
SW1 0.685 17.4 0.885 22.5 1.385 35.2 1.900 48.3
SW2 0.298 7.6 0.324 8.2 0.350 8.9 0.375 9.5

SW2 calculated using nominal head height of standard SHCS.

0.188 
[4.8]

SW2

SW1 SQ

2X Ø 0.169 [4.3]

NOTES: 
1.	�For optimal switch performance, align arrows on switch with dots 

on mounting plate (see mounting instructions).
2.	�Switch plate may be rotated allowing the switch cable(s) to 

extend from any side of the gripper.
3.	�Switch plate must mount directly to gripper using bottom 

mounting holes. When mounting gripper from bottom, place 
switch plate between gripper and mounting surface using 
customer supplied fasteners.

4.	�Due to size limitations, the switch plate for the 8400 series has 
one switch slot and can accommodate one switch providing two 
jaw position sensing.

All dimensions are reference only unless specifically toleranced.

HALL SENSOR READY 
(without sensor or brackets - 
for use with JC1STP Switches)

0

SERIES JC1STP 2-POSITION TEACHABLE 
MAGNETIC SWITCHES

PART NO. DESCRIPTION
JC1STP-2 PNP (Source) Solid State, 12-30 VDC, 2 meter cable
JC1STP-K PNP (Source) Solid State, 12-30 VDC, Quick Connect

NOTE: Includes 1 sensor and installation directions. For additional 
switch information, go to phdinc.com. Switches must be ordered 
separately.

Provides unit ready for installation of kits for proximity switch mounting.

0.275 x 0.015 DP

2X 3-48 UNC
THREAD
x 0.150 MIN DEEP

0.032 MAX SENSING
DISTANCE

A

B

0.984

C
0.315 RAD

OPTIONAL
4 mm DIA PROXIMITY SWITCH
WITH 2 m CABLE LENGTH

SLOT DETAIL
FOR SWITCH BRACKET

0.256
0.354 MAX

PROXIMITY SWITCH READY5

4 mm ROUND INDUCTIVE 
PROXIMITY SWITCHES

PART NO. DESCRIPTION
18430-001-02 NPN (Sink) 2 meter cable
18430-002-02 PNP (Source) 2 meter cable

GRIPPER KIT NO.
LETTER DIMENSION
A B C

8410 19813 0.594 0.374 0.223
8420 19814 0.594 0.770 0.223
8430 19631 0.594 1.190 0.286

Each kit contains: 1 target with screw, 1 switch bracket 
with screw. Proximity switches are ordered separately.
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ACCESSORIES: Series 8400 Grippers

FINGER BLANK KITS

A

G

D
E

F

K
C

B

L RAD

2X J DIA
THRU

H +0.000/-0.001 DIA
FIXTURING HOLE

FINGER BLANK KITS CONTAIN: 2 FINGER BLANKS, 4 MTG SCREWS, 
& 2 DOWEL PINS FINGERS MAY ALS0 BE MOUNTED FACING OUTWARD

All dimensions are reference only unless specifically toleranced.

FINGER BLANK KIT
TO FIT: ALUMINUM DELRIN AF
8400 8573 8574
8410 8575 8576
8420 8577 8578
8430 18613 18614

LETTER 
DIM

MODEL NUMBER
8400 8410 8420 8430

A 1.000 1.500 2.000 2.500
B 0.340 0.440 0.690 0.939
C 0.240 0.330 0.530 0.739
D 0.230 0.312 0.440 0.625
E 0.115 0.156 0.220 0.313
F 0.095 0.110 0.170 0.200
G 0.187 0.250 0.312 0.500
H 0.0620 0.0937 0.1245 0.1240
J 0.109 0.129 0.162 0.180
K 0.180 0.250 0.420 0.520
L 0.094 0.094 0.156 0.234
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PNEUMATIC 180° ANGULAR GRIPPER

GRB
Major Benefits
•	� Jaws rotate completely clear of work area eliminating 

an otherwise required axis of travel
•	 Three standard jaw rotations available: 60°, 90°, and 180°
•	 One piece body minimizes jaw play
•	� Internal speed restriction removes the need for external 

speed controls in standard applications
•	� All units incorporate twin switch slots for flush 

switch mounting
•	 Two mounting surfaces
•	 Six sizes available
•	 5 million cycles minimum rated life

steel cover, jaw design, and 
tight jaw slots minimize external 
contamination

large hardened steel jaw driver is 
rugged and provides centering

proximity switches for sensing 
large hardened precision pivot of 
jaw position (with -CU option)

Series JC1 solid state and reed switches 
to sense location, switches mount flush

internal shock pad absorbs impact 
and decreases noise levels

long life piston and rod sealsthreads and dowel holes 
available on two surfaces for 

versatile and accurate mounting

hardcoated aluminum body 
with precision dowel holes 

provides minimal seal wear

one-piece chrome plated steel 
piston rod for extended seal life

large hardened precision pivot 
and drive pins for reduced wear 

and increased ruggedness

close tolerance jaw slot and jaws 
provide precise positioning for 

tooling and minimal jaw play

hardened steel jaws have robust 
design and include dowel holes for 

precise tooling location
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ORDERING DATA: Series GRB Grippers

1 - UB15-M18012 x1GRB - 2 -

180°

60°

90°

OPTION:
PORTS IN
LOCATION 15

STANDARD
PORT IN

LOCATION 48

NOTE:
Design number indicates
imperial or metric mounting
holes, dowel pin holes, and ports.

TO ORDER SPECIFY:
Product, Series, Type, Jaw Variation,
Jaw, Design No., Bore Size, Total Jaw
Rotation, and Options required.

PRODUCT
Regular Duty
180° Angular

Gripper

JAW
1 - Style 1

JAW VARIATION
1 - Non-locking

DESIGN NO.
(See Note)

2 - Imperial
6 - Metric

BORE SIZE
Diameter

mm
12
16
20
32
40
50

(in)
(0.472)
(0.630)
(0.787)
(1.260)
(1.575)
(1.969)

OPTIONS
(OMIT IF NOT REQUIRED)

PORTING OPTION
UB15 - Port option in location 15

SWITCH OPTIONS
CU - Proximity switch ready for
  inductive proximity switches
M - Magnet for Series 6790
  & JC1 Switches

TOTAL JAW
ROTATION
(DEGREES)

180 (Standard)
90
60

JC1 SOLID STATE AND REED CORDSETS
PART NO. DESCRIPTION
63549-02 M8, 3 pin, Straight Female Connector, 2 meter cable
63549-05 M8, 3 pin, Straight Female Connector, 5 meter cable

81284-1-010 M12, 3 pin, Straight Female Connector, 2 meter cable
NOTE: Cordsets are ordered separately.

INDUCTIVE PROXIMITY 
SWITCH MOUNTING KITS 

FOR -CU OPTION
SIZE KIT NO.
12 18074
16 18090
20 18075
32 18091
40 18091
50 18091

Each kit includes 1 target, 1 switch 
mounting bracket, and fasteners 
for mounting. Switches sold 
separately.

JC1 SOLID STATE AND REED SWITCHES
JC1 SWITCH DESCRIPTION
JC1SDN-5 NPN DC Solid State, 5 meter cable
JC1SDP-5 PNP DC Solid State, 5 meter cable
JC1SDN-K NPN DC Solid State, Quick Connect
JC1SDP-K PNP DC Solid State, Quick Connect
JC1RDU-5 PNP or NPN DC Reed, 5 meter cable
JC1RDU-K PNP or NPN DC Reed, Quick Connect
JC1ADU-K AC Reed, Quick Connect

NOTE: �For additional switch information, go to phdinc.com. Switches 
must be ordered separately.

Options may affect unit length. See dimensional 
pages and option information details.

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd

4 mm ROUND INDUCTIVE  
PROXIMITY SWITCHES

PART NO. DESCRIPTION
18430-001-02 NPN (Sink) 2 meter cable
18430-002-02 PNP (Source) 2 meter cable
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ENGINEERING DATA: Series GRB Grippers

Application & Sizing Assistance
Use PHD’s free online Product Sizing and 

Application at www.phdinc.com/apps/sizing

1.2

1.0

0.8

0.6

0.4

0.2

0
0° 30° 60° 90° 120° 150° 180°

NOTES:
1) The force multiplier is a function of the jaw position at point of grip.
2) Force multiplier with the jaws parallel (0°) is 1.

INCLUDED JAW ANGLE AT POINT OF GRIP

FORCE MULTIPLIER GRAPH

FO
RC

E 
M

UL
TI

PL
IE

R

-2.5° -2.5°

0°
180°

Fa

My My

Mz

MAX. ALLOWABLE FORCES & MOMENTS ON GRIPPER JAWS

SIZE
MAX TOOLING 

LENGTH
Fa (TENSION OR 
COMPRESSION) My Mz

in mm lb N in-lb Nm in-lb Nm
12 3 75 20 90 20 2.3 20 2.3
16 4 100 40 180 40 5 40 5
20 4.5 115 80 355 60 7 60 7
32 5 125 175 780 120 14 120 14
40 6 150 380 1690 300 34 300 34
50 8 200 700 3110 600 68 600 68

My, Mz: Allowable moments per jaw. Moments measured from the jaw pivot.
Fa: Allowable total force
Max Tooling Length: Measured from jaw pivot.

NOTE: When calculating values for My, Mz, and Fa, include the grip force per 
jaw, tooling weight, part weight, external forces, and acceleration, as applicable.

SPECIFICATIONS SERIES GRB
OPERATING PRESSURE

STANDARD UNIT 30 psi min. to 100 psi max. [2 bar min. to 7 bar max.] air
OPERATING TEMPERATURE -28°C to +82°C [-20°F to +180°F]
RATED LIFE 5 million cycles minimum with standard seals
CYCLE TIME See table below
LUBRICATION Factory lubricated for rated life
MAINTENANCE Field repairable

SIZE
NOMINAL 

TOTAL JAW 
ROTATION

GRIP FORCE FACTOR GF
GRIPPER 
WEIGHT

CLOSE TIME 
87 psi [6 bar]

OPEN TIME 
87 psi [6 bar] DISPLACEMENTEXTERNAL 

GRIP
INTERNAL 

GRIP
IMPERIAL METRIC IMPERIAL METRIC lb kg sec sec in3 cm3

12 180° 0.065 106 0.083 136 0.28 0.13 0.12 0.07 0.09 1.4
16 180° 0.18 299 0.21 346 0.55 0.25 0.25 0.13 0.21 3.5
20 180° 0.61 994 0.75 1221 0.98 0.45 0.26 0.13 0.38 6.2
32 180° 1.9 3170 2.4 3951 2.2 0.98 0.41 0.19 1.33 22
40 180° 3.7 6089 4.3 7049 4.3 2.0 0.55 0.30 2.84 47
50 180° 12 19964 14 22864 11.5 5.2 0.56 0.32 7.00 115



188 phdinc.com
PHDGRIP01D

ENGINEERING DATA: Series GRB Grippers

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

MAXIMUM
TOOLING
LENGTH

16
[71]

12
[53]

8
[36]

4
[18]

0
0.75 1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75 3.0
[19] [25] [32] [38] [44] [50] [57] [63] [69] [75]

SIZE 12

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

0.47
[12]

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

36
[160]

24
[107]

12
[53]

0
1.0 1.5 2.0 2.5 3.0 3.5 4.0
[25] [38] [50] [63] [75] [88] [100]

SIZE 16

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

MAXIMUM
TOOLING
LENGTH

0.57
[14]

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

100
[445]

80
[356]

60
[267]

40
[178]

20
[89]

0
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
[25] [38] [50] [63] [75] [88] [100] [113]

SIZE 20

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

MAXIMUM
TOOLING
LENGTH

0.67
[17]

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
[38] [50] [63] [75] [88] [100] [113] [125]

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

240
[1068]

180
[801]

120
[534]

60
[267]

0

SIZE 32

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

MAXIMUM
TOOLING
LENGTH

0.92
[23]

SIZE 40

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

MAXIMUM
TOOLING
LENGTH

320
[1423]

240
[1068]

160
[712]

80
[356]

0
2.0 3.0 4.0 5.0 6.0
[50] [75] [100] [125] [150]

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

1.25
[32]

CLOSED, 87 psi [6 bar]

OPEN, 87 psi [6 bar]

640
[2847]

480
[2135]

320
[1423]

160
[712]

0
3.0 4.0 5.0 6.0 7.0 8.0
[75] [100] [125] [150] [175] [200]

SIZE 50

TO
TA

L 
GR

IP
 F

OR
CE

 lb
 [N

]

TOOLING LENGTH in [mm]

MAXIMUM
TOOLING
LENGTH1.97

[50]

GRIP FORCE GRAPHS GRIP FORCE
Total gripping force relative to tooling length is shown below at the 
stated actuating pressure. Grip force per jaw equals the total grip 
force divided by two. The graphs also indicate the maximum tooling 
length for each gripper size.

JAW PIVOT

F/2 F/2

F = Total Grip Force

PART

TOOLING LENGTH
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SIZE 12
2.25

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0
40 60 80 100 120 140 160 180 200 220 240 260 280

OPEN TIME (ms/90°)

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

OPEN TIME (ms/90°)
60 80 100 120 140 160 180 200 220 240 260 280 300 320

SIZE 16

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

OPEN TIME (ms/90°)

60

50

40

30

20

10

0
120 140 160 180 200 220 240 260 280 300 320 340 360 380

SIZE 40

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

OPEN TIME (ms/90°)

9

8

7

6

5

4

3

2

1

0
60 80 100 120 140 160 180 200 220 240 260 280 300 320

SIZE 20

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

[6.6]

[5.9]

[5.1]

[4.4]

[3.7]

[2.9]

[2.2]

[1.5]

[0.73]

[0]

TO
OL

IN
G 

IN
ER

TI
A 

[x
 1

0-4
 k

g-
m

2 ]

[8.0]

[7.3]

[6.6]

[5.9]

[5.1]

[4.4]

[3.7]

[2.9]

[2.2]

[1.5]

[0.73]

[0]

TO
OL

IN
G 

IN
ER

TI
A 

[x
 1

0-4
 k

g-
m

2 ]

[26]

[23]

[21]

[18]

[15]

[12]

[8.8]

[5.9]

[2.9]

[0]

TO
OL

IN
G 
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ER

TI
A 

[x
 1

0-4
 k

g-
m

2 ]

[176]

[146]

[117]

[88]

[59]

[29]

[0]

TO
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A 

[x
 1

0-4
 k

g-
m

2 ]

15

12

9

6

3

0
60 80 100 120 140 160 180 200 220 240 260 280 300 320

SIZE 32

OPEN TIME (ms/90°)

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

200

180

160

140

120

100

80

60

40

20

0
180 200 220 240 260 280 300 320 340 360 380 400 420 440

SIZE 50

OPEN TIME (ms/90°)

TO
OL

IN
G 

IN
ER

TI
A 

(lb
-in

2 )

[583]

[527]

[468]

[410]

[351]

[293]

[234]

[176]

[117]

[59]

[0]

TO
OL

IN
G 

IN
ER

TI
A 

[x
 1

0-4
 k
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m

2 ]

[44]

[35]

[26]

[18]

[8.8]

[0]

TO
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 1

0-4
 k

g-
m

2 ]

2.75

2.50

2.25

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0

JAW TOOLING
Jaw tooling must be sized in such a manner as to keep the total 
jaw tooling inertia (per jaw) in the shaded areas of the charts 
below. Use the calculation example on page 191 as a template 
for your tooling design. 

JAW TOOLING INERTIA GRAPHS (PER JAW)

R2R1

HA

WA
LA

HB

LB

WB

PART A

PART B

AXIS Z1

AXIS Z2

AXIS Z
(TOTAL JAW

TOOLING INERTIA
IS CALCULATED

ABOUT THIS AXIS)
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JAW TOOLING INERTIA CALCULATION (PER JAW)
STEP 1:
Determine the Gripper Size, Jaw Tooling Dimensions, 
and Gripper Opening Time.

STEP 2:
Calculate the moments of inertia for the Jaw Tooling.

PART A

Calculation of Jaw Tooling Mass:
	 Ma = La x Ha x Wa x Mass Density of Jaw Tooling Material

Moment of Inertia Calculation for the Jaw Tooling about Axis Z1:
	 Iz1 = (1/12) x (Ma) x (Ha2 + La2)

Moment of Inertia Calculation for the Jaw Tooling about Axis Z:
	 Iza = Iz1 + (Ma x R12)

PART B

Calculation of Jaw Tooling Mass:
	 Mb = Lb x Hb x Wb x Mass Density of Jaw Tooling Material

Moment of Inertia Calculation for the Jaw Tooling about Axis Z2:
	 Iz2 = (1/12) x (Mb) x (Hb2 + Lb2)

Moment of Inertia Calculation for the Jaw Tooling about Axis Z:
	 Izb = Iz2 + (Mb x R22)

TOTAL JAW TOOLING INERTIA:
	 Itotal = Iza + Izb

STEP 3:
Verify Jaw Tooling Inertia by comparing Itotal with Jaw Tooling 
Inertia graph.

EXAMPLE:
STEP 1:
Gripper Size: 20
Jaw Tooling Dimensions: see graphic
Gripper Opening Time: 130 ms

STEP 2:
PART A
	 La = 0.500 in [0.013 m]
	 Ha = 0.625 in [0.016 m]
	 Wa = 0.750 in [0.019 m]
	 Mass Density of Aluminum = 0.098 lb/in3 [2712.6 kg/m3]
	 R1 = 3.000 in [0.075 m]

Calculation of Jaw Tooling Mass:
	 Ma = �0.500 in x 0.625 in x 0.750 in x 0.098 lb/in3 

[0.013 m x 0.016 m x 0.019 m x 2712.6 kg/m3]
	 Ma = 0.023 lb [0.011 kg]

Moment of Inertia Calculation for the Jaw Tooling about Axis Z1:
	 Iz1 = �(1/12) x (0.023 lb) x (0.6252 in + 0.5002 in) 

[(1/12) x (0.011 kg) x (0.0162 m + 0.0132 m)]
	 Iz1 = 0.0013 lb-in2 [3.9 x 10-7 kg-m2]

Moment of Inertia Calculation for the Jaw Tooling about Axis Z:
	 Iza = �0.0013 lb-in2 + (0.023 lb x 3.0002 in) 

[3.9 x 10-7 kg-m2 + (0.011 kg x 0.0752 kg)]
	 Iza =	0.208 lb-in2 [6.2 x 10-5 kg-m2]

PART B
	 Lb = 2.500 in [0.064 m]
	 Hb = 0.350 in [0.009 m]
	 Wb = 0.600 in [0.015 m]
	 Mass Density of Aluminum = 0.098 lb/in3 [2712.6 kg/m3]
	 R2 =	2.000 in [0.051 m]

Calculation of Jaw Tooling Mass:
	 Mb = �2.500 in x 0.350 in x 0.600 in x 0.098 lb/in3 

[0.064 m x 0.009 m x 0.015 m x 2712.6 kg/m3]
	 Mb = 0.051 lb [0.023 kg]

Moment of Inertia Calculation for the Jaw Tooling about Axis Z2:
	 Iz2 = �(1/12) x (0.051 lb) x (0.3502 in + 2.5002 in) 

[(1/12) x (0.023 kg) x (0.0092 m + 0.0642 m)]
	 Iz2 = 0.027 lb-in2 [8.0 x 10-6 kg-m2]

Moment of Inertia Calculation for the Jaw Tooling about Axis Z:
	 Izb = �0.027 lb-in2 + (0.051 lb x 2.0002 in) 

[8.0 x 10-6 kg-m2 + (0.023 kg x 0.0512 m)]
	 Izb = 0.231 lb-in2 [6.8 x 10-5 kg-m2]

TOTAL JAW TOOLING INERTIA:
	 Itotal = �0.208 lb-in2 + 0.231 lb-in2 

[6.2 x 10-5 kg-m2 + 6.8 x 10-5 kg-m2]
	 Itotal = 0.439 lb-in2 [1.3 x 10-4 kg-m2]

STEP 3:
Verify Jaw Tooling Inertia by comparing Itotal with Jaw Tooling 
Inertia graph on the following page.

R2R1

HA

WA
LA

PART A

AXIS Z1

AXIS Z2

AXIS Z
(TOTAL JAW

TOOLING INERTIA
IS CALCULATED

ABOUT THIS AXIS)

R2R1

HB

LB

WB

PART B

AXIS Z1

AXIS Z2

AXIS Z
(TOTAL JAW

TOOLING INERTIA
IS CALCULATED

ABOUT THIS AXIS)

ENGINEERING DATA: Series GRB Grippers
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GRIP FORCE CALCULATION EQUATIONS:

IMPERIAL: 
Total Grip Force [lb] =  x Force MultiplierPressure (psi) x Gf

Distance from Jaw Pivot (in)
METRIC: 
Total Grip Force [N] =  x Force MultiplierPressure (bar) x Gf

Distance from Jaw Pivot (mm)

ITOTAL

CYCLE TIME (ms/90°)
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GRIP FORCE CALCULATION EXAMPLE:
Gripper: GRB11-2-20 x 180 [GRB11-6-20 x 180]
Operating Pressure = 87 psi [6 bar]
Find Tooling Length (Distance Between Jaw Pivot and Gripping Point): Desired tooling length is 1.75 in [44.5 mm].
Find Jaw Angle at Point of Grip: Jaws will be parallel (0°) at point of grip.
Determine Force Multipler Based on Jaw Angle at Point of Grip: 
Because jaws are parallel (0°) at point of grip, force multiplier = 1 (from Force Multiplier Graph on page 187).
Find Grip Factor (Gf) = 0.61 [994] (from table on page 187)
Total Grip Force = ((87 psi x 0.61) / 1.75) x 1 = 30.3 lb [((6 bar x 994) / 44.5) x 1 = 134 N]

JAW PIVOT

F/2 F/2

F = Total Grip Force

PART

TOOLING LENGTH =
1.75 in [44.5 mm]

ENGINEERING DATA: Series GRB Grippers
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DIMENSIONS: Series GRB Grippers

SIZE 12, 16, 20, & 32

NOTES:
1) DESIGNATED     IS CENTERLINE OF UNIT
2) METRIC INFORMATION SHOWN IN [  ] OR SHOWN IN COLUMNS

DESIGNATED mm
3) CIRCLED NUMBERS INDICATE POSITIONS

1

3

4

2

5

6

K11

K9

K10

(J4)

2X MANUFACTURING
HOLES (CONSULT
PHD FOR MORE
INFORMATION)

SIZE 20 & 32

J8 0.0005
[H7] DOWEL

PIN HOLE
2X J8 0.0005

[H7] DOWEL
PIN HOLE

2X J7 THD

2X P1 PORT2X P1 PORT

JAW PIVOT
CENTERLINE

JAW PIVOT
CENTERLINE

CLOSE

OPEN

CLOSE

OPEN

PROXIMITY SENSOR
MOUNTING LOCATION

J13

J4

B3

B5

J1

J3
J2

J10
J11 J12

J10

J11

J9J9

B1

P4

P5

P3

P4

P5

B1

B6

B2

B4 P2
P3

P2

J13

J5

J6 J62X J7 THD

SIZE 12 & 16

2X K1 THD

K3

K4

K5

CL

CL

CL

CL

SLOTS FOR
SERIES 6790

SWITCHES

2X MANUFACTURING
HOLES (CONSULT

PHD FOR MORE
INFORMATION)

2X K2 ±0.0005
[H7] DOWEL
PIN HOLE

2X K8 ±0.0005
[H7] DOWEL
PIN HOLE

2X K6 THD
C’BORE & THRU

HOLE FOR K7
SHCS FROM

OPPOSITE SIDE

All dimensions are reference only unless specifically toleranced.

LETTER 
DIM

SIZE
12 16 20 32

in mm in mm in mm in mm
B1 0.966 24.5 1.142 29.0 1.422 36.1 1.635 41.5
B2 1.420 36.1 1.810 46.0 2.107 53.5 3.070 78.0
B3 2.197 55.8 2.709 68.8 3.286 83.5 4.210 106.9
B4 1.102 28.0 1.654 42.0 1.930 49.0 2.600 66.0
B5 0.444 11.3 0.562 14.3 0.668 17.0 0.923 23.4
B6 0.386 9.8 0.523 13.3 0.564 14.3 0.869 22.1
J1 1.063 27.0 1.417 36.0 1.673 42.5 2.400 61.0
J2 0.196 5.0 0.216 5.5 0.275 7.0 0.394 10.0
J3 0.019 0.5 0.059 1.5 0.098 2.5 0.0790 2.0
J4 1.752 44.5 2.146 54.5 2.618 66.5 3.287 83.5
J5 1.142 29.0 1.575 40.0 1.850 47.0 2.402 61.0
J6 0.452 11.5 0.550 14.0 0.710 18.0 0.7870 20.0

J7 6-32 
THRU

M4 x 0.7 
THRU

8-32 
THRU

M4 x 0.7 
THRU

10-24 
THRU

M5 x 0.8 
THRU

1/4-20 
THRU

M6 x 1.0 
THRU

J8 0.0971 
THRU

2.5 
THRU

0.0971 
THRU

2.5 
THRU

0.0971 
THRU

2.5 
THRU

0.1283 
THRU

3.0 
THRU

J9 0.8270 21.0 1.0820 27.5 1.1024 28.0 1.5355 39.0
J10 0.177 4.5 0.256 6.5 0.197 5.0 0.236 6.0
J11 0.354 9.0 0.512 13.0 0.709 18.0 0.787 20.0
J12 — – – – 0.315 8.0 0.315 8.0
J13 0.3150 8.0 0.3937 10.0 0.5120 13.0 0.6500 16.5

K1 8-32 x 
0.296 DP

M4 x 0.7 
x 7.5 DP

10-24 x 
0.300 DP

M5 x 0.8 
x 7.6 DP

1/4-20 x 
0.375 DP

M6 x 1.0 
x 9.5 DP

5/16-18 x 
0.551 DP

M8 x 1.25 
x 14.0 DP

K2 0.0947 x 
0.187 DP

2.5 x 
4.75 DP

0.1283 x 
0.200 DP

3.0 x 
5.0 DP

0.1283 x 
0.200 DP

3.0 x 
5.0 DP

0.1908 x 
0.354 DP

5.0 x 
9.0 DP

K3 0.216 5.5 0.215 5.5 0.239 6.1 0.295 7.5
K4 0.4724 12.0 0.6694 17.0 0.9450 24.0 0.9844 25.0
K5 0.7480 19.0 1.2206 31.0 1.4568 37.0 2.0080 51.0

K6 10-24 x 
0.400 DP

M5 x 0.8 x 
10.0 DP

1/4-20 x 
0.500 DP

M6 x 1.0 x 
12.7 DP

1/4-20 x 
0.551 DP

M6 x 1.0 x 
14.0 DP

5/16-18 x 
0.630 DP

M8 x 1.25 
x 16.0 DP

K7 #6 M4 #10 M5 #10 M5 1/4 M6

K8 0.0947 x 
0.187 DP

2.5 x 
4.75 DP

0.1283 x 
0.200 DP

3.0 x 
5.0 DP

0.1283 x 
0.200 DP

3.0 x 
5.0 DP

0.1908 x 
0.354 DP

5.0 x 
9.0 DP

K9 0.256 6.5 0.354 9.0 0.472 12.0 0.591 15.0
K10 0.906 23.0 1.123 28.5 1.339 34.0 1.634 41.5
K11 0.7480 19.0 1.2206 31.0 1.4568 37.0 2.0080 51.0
P1 10-32 M5 x 0.8 10-32 M5 x 0.8 10-32 M5 x 0.8 1/8 NPT 1/8 BSPP
P2 0.433 11.0 0.472 12.0 0.710 18.0 0.728 18.5
P3 0.511 13.0 0.669 17.0 0.946 24.0 0.905 23.0
P4 0.236 6.0 0.256 6.5 0.348 8.8 0.433 11.0
P5 0.886 22.5 1.142 29.0 1.378 35.0 1.673  42.5

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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DIMENSIONS: Series GRB Grippers

SIZE 40 & 50

6

5

3

2

1

4

2X P1 PORT

2X J7 THD

JAW PIVOT
CENTERLINE

CLOSE

OPEN

PROXIMITY SENSOR
MOUNTING LOCATION

J13

J4

B3

J1

J3
J2

J12
J10

J11

J9

P4
P5

B1

B6

B2

B4 P2

P3

J5

J6

B5

NOTES:
1)  DESIGNATED     IS CENTERLINE OF UNIT
2)  METRIC INFORMATION SHOWN IN [ ] OR SHOWN IN COLUMNS DESIGNATED mm
3) CIRCLED NUMBERS INDICATE POSITIONS

4X K6 THD
C’BORE & THRU HOLE

FOR K7 SHCS FROM
OPPOSITE SIDE

K11

K9

K10

(J4)
K12

4X K1 THD

SLOTS FOR SERIES
6790 SWITCHES

K3

K4

K5

K13

90

TOTAL JAW ROTATION 180
(90  PER JAW) STANDARD

CLOSED

OPEN+10 /-0

+5 /-0 45

TOTAL JAW ROTATION 90
(45  PER JAW)

+15 /-0

+5 /-0 CLOSED

OPEN

30

TOTAL JAW ROTATION 60
(30  PER JAW)

+15 /-0

+5 /-0
CLOSED

OPEN

CL

CL

CL

CL

2X MANUFACTURING
HOLES (CONSULT PHD
FOR MORE INFORMATION)

2X MANUFACTURING
HOLES (CONSULT

PHD FOR MORE
INFORMATION)

2X J8 ±0.0005
[H7] DOWEL

PIN HOLE

2X K2 ±0.0005
[H7] DOWEL

PIN HOLE

2X K8 ±0.0005
[H7] DOWEL
PIN HOLE

All dimensions are reference only unless specifically toleranced.

ANGULAR JAW ROTATION TOLERANCE (ALL SIZES)

LETTER 
DIM

SIZE
40 50

in mm in mm
B1 2.160 54.9 2.560 65.0
B2 4.060 103.1 6.220 158.0
B3 5.188 131.8 7.609 193.3
B4 3.380 85.9 4.880 124.0
B5 1.213 30.8 1.901 48.3
B6 1.134 28.8 1.676 42.6
J1 3.230 82.0 5.040 128.0
J2 0.472 12.0 0.708 18.0
J3 0.079 2.0 0.196 5.0
J4 3.975 101.0 5.708 145.0
J5 2.875 73.0 4.133 105.0
J6 1.080 27.4 1.280 32.5

J7 5/16-18 
THRU

M8 x 1.25 
THRU

3/8-16 
THRU

M10 x 1.5 
THRU

J8 0.1283 
THRU

3.0 
THRU

0.2533 
THRU

6.0 
THRU

J9 1.9094 48.5 2.9528 75.0
J10 0.315 8.0 0.394 10.0
J11 0.945 24.0 1.181 30.0
J12 0.3150 8.0 0.3937 10.0
J13 0.7875 20.0 0.9840 25.0

K1 5/16-18 x 
0.551 DP

M8 x 1.25 
x 14.0 DP

3/8-16 x 
0.787 DP

M10 x 1.5 
x 20.0 DP

K2 0.2533 x 
0.397 DP

6.0 x 
10.0 DP

0.3158 x 
0.590 DP

8.0 x 
15.0 DP

K3 0.352 8.9 0.434 11.0
K4 1.4567 37.0 1.6930 43.0
K5 2.6772 68.0 4.0160 102.0

K6 3/8-16 x 
0.787 DP

M10 x 1.5 
x 20.0 DP

1/2-13 x 
0.984 DP

M12 x 1.75 
x 25.0 DP

K7 5/16 M8 3/8 M10

K8 0.2533 x 
0.397 DP

6.0 x 
10.0 DP

0.3158 x 
0.590 DP

8.0 x 
15.0 DP

K9 0.551 14.0 0.729 18.5
K10 2.401 61.0 3.485 88.5
K11 2.6772 68.0 4.0160 102.0
K12 1.102 28.0 1.457 37.0
K13 1.7323 44.0 2.8740 73.0
P1 1/8 NPT 1/8 BSPP 1/8 NPT 1/8 BSPP
P2 1.080 27.4 0.414 10.5
P3 1.395 35.4 1.654 42.0
P4 0.453 11.5 0.551 14.0
P5 1.575 40.0 3.484 88.5
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OPTIONS: Series GRB Grippers

CLOSE OPEN

P7

P8
P9

CL

SEE NOTE
2X P6 PORT

PORT OPTION -UB15

This option provides ports in Location 15. The standard ports are plugged.

With this option the gripper is assembled with extended jaw pivot pins 
for use with PHD inductive proximity switch mounting kits. Proximity 
switches and mounting kits are required in addition to the -CU option 
and are sold separately. See next pages for switches and mounting 
kits. 

PS2

Ø PS1PS3

PS4

(J4)

CL

0.275 x 0.015 DP
[7.0 x 0.4 DP]

2X M2.5 x 0.45
THREAD x 4 mm DP

All dimensions are reference only unless specifically toleranced.

PORT OPTION IN LOCATION 15UB15

SENSOR READYCU

LETTER 
DIM

SIZE
12 16 20 32 40 50

in mm in mm in mm in mm in mm in mm
P6 10-32 M5 x 0.8 10-32 M5 x 0.8 10-32 M5 x 0.8 1/8 NPT 1/8 BSPP 1/8 NPT 1/8 BSPP 1/8 NPT 1/8 BSPP
P7 0.296 7.5 0.374 9.5 0.492 12.5 0.728 18.5 0.925 23.5 1.321 33.6
P8 0.315 8.0 0.256 6.5 0.354 9.0 0.571 14.5 0.453 11.5 0.551 14.0
P9 0.906 23.0 1.122 28.5 1.378 35.0 1.730 43.9 1.575 40.0 3.484 88.5

NOTE: 0.098 [2.5 mm] PORT PLUG HEAD FOR SIZE 32, 40, & 50 METRIC UNITS ONLY

LETTER 
DIM

SIZE
12 16 20 32 40 50

in mm in mm in mm in mm in mm in mm
Ø PS1 0.079 2.0 0.118 3.0 0.157 4.0 0.196 5.0 0.196 5.0 0.196 5.0

PS2 0.236 6.0 0.236 6.0 0.295 7.5 0.295 7.5 0.295 7.5 0.295 7.5
PS3 0.523 13.3 0.671 17.0 0.765 19.4 0.612 15.5 0.612 15.5 0.612 15.5
PS4 0.828 21.0 1.060 26.9 1.360 34.5 2.100 53.3 2.930 74.4 4.740 120.4
(J4) 1.752 44.5 2.146 54.5 2.618 66.5 3.287 83.5 3.975 101.0 5.708 145.0

SERIES JC1 SWITCHES 
(NOT INCLUDED WITH 

-M OPTION)

This option equips the unit with a magnetic piston for use with 
PHD’s JC1 Switches. The switches mount easily into two small 
grooves located on the front of the gripper body and are locked into 
place with a set screw. PHD’s Series JC1 Switches are required in 
addition to the -M option and are sold separately.

MAGNET FOR PHD SERIES  
JC1 SWITCHESM
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ACCESSORIES: Series GRB Grippers

PROXIMITY SWITCHES 
(-CU OPTION REQUIRED)
For additional switch information, go to phdinc.com.

0.079 [2.0]
HEX SIZE

0.079 [2.0]
HEX SIZE

PS7

0.354 [9.0] MAX

0.031 [0.8]
MAX SENSING

DISTANCE
0.315
[8.0] RAD

4 mm ROUND
PROXIMITY SWITCH

All dimensions are reference only unless specifically toleranced.

4 mm ROUND INDUCTIVE  
PROXIMITY SWITCHES

PART NO. DESCRIPTION
18430-001-02 NPN (Sink) 2 meter cable
18430-002-02 PNP (Source) 2 meter cable

LETTER 
DIM.

SIZE
12 16 20 32 40 50

in mm in mm in mm in mm in mm in mm
PS7 0.236 6.0 0.236 6.0 0.295 7.5 0.295 7.5 0.295 7.5 0.295 7.5

PROXIMITY SWITCH 
MOUNTING KITS

SIZE KIT NO.
12 18074
16 18090
20 18075
32 18091
40 18091
50 18091

Each kit includes 1 target, 
1 switch mounting bracket, 
and fasteners for mounting. 
Switches sold separately.
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ACCESSORIES: Series GRB Grippers

SERIES JC1 SWITCHES
(-M OPTION REQUIRED)
For additional switch information, go to phdinc.com.

Hand tighten the setscrew until the switch is securely retained.  
Do not overtighten.

SIZE
LETTER

DIM
HS1*

12 16 20 32 40 50
in

.350
mm
8.9

in
.300

mm
7.6

in
.200

mm
5.1

in
—

mm
—

in
—

mm
—

in
—

mm
—

NOTE: * INDICATES END OF SERIES JC1 SWITCH HOUSING, DOES NOT INCLUDE CABLE.

SIZE 12, 16, & 20

SIZE 32, 40, & 50

APPROXIMATE LED
LOCATION

SWITCH MOUNTING
SCREW

SWITCH MOUNTING
SCREW

APPROXIMATE LED
LOCATION

HS1*
(SIZE 12, 16 & 20)

SWITCH MOUNTING
SCREW

APPROXIMATE LED
LOCATION

JC1 SOLID STATE AND REED CORDSETS
PART NO. DESCRIPTION
63549-02 M8, 3 pin, Straight Female Connector, 2 meter cable
63549-05 M8, 3 pin, Straight Female Connector, 5 meter cable

81284-1-010 M12, 3 pin, Straight Female Connector, 2 meter cable
NOTE: Cordsets are ordered separately.

JC1 SOLID STATE AND REED SWITCHES
JC1 SWITCH DESCRIPTION
JC1SDN-5 NPN DC Solid State, 5 meter cable
JC1SDP-5 PNP DC Solid State, 5 meter cable
JC1SDN-K NPN DC Solid State, Quick Connect
JC1SDP-K PNP DC Solid State, Quick Connect
JC1RDU-5 PNP or NPN DC Reed, 5 meter cable
JC1RDU-K PNP or NPN DC Reed, Quick Connect
JC1ADU-K AC Reed, Quick Connect

NOTE: �For additional switch information, go to phdinc.com. 
Switches must be ordered separately.

FLOW CONTROLS
This accessory may be used to control the jaw actuation speed 
of the gripper. By decreasing the jaw actuation speed, the tooling 
inertia may be increased.

IMPERIAL FLOW CONTROLS
SIZE PORT SIZE TUBE OD KIT NO.
12 10-32 UNC-2B 5/32" 70695-01
16 10-32 UNC-2B 5/32" 70695-01
20 10-32 UNC-2B 5/32" 70695-01
32 1/8 NPT 1/4" 70695-03
40 1/8 NPT 1/4" 70695-03
50 1/8 NPT 1/4" 70695-03

NOTE: Each kit contains 1 flow control

METRIC FLOW CONTROLS
SIZE PORT SIZE TUBE OD KIT NO.
12 M5 x 0.8 4.0 mm 70696-01
16 M5 x 0.8 4.0 mm 70696-01
20 M5 x 0.8 4.0 mm 70696-01
32 1/8 BSP 6.0 mm 70696-03
40 1/8 BSP 6.0 mm 70696-03
50 1/8 BSP 6.0 mm 70696-03

NOTE: Each kit contains 1 flow control
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HEAVY DUTY ANGULAR PNEUMATIC GRIPPER

5300
Major Benefits
•	 Spring assist on open or close available in different forces
•	 High grip force to weight ratio
•	 Hardened steel pivot mechanism
•	 Close tolerance jaw mechanism minimizes jaw play
•	 Four sizes available in both imperial and metric versions
•	� 5 million cycles minimum rated life with standard seals 

(includes spring assist units)

Two styles of steel jaws provide 
multiple mounting patterns

bronze bearings provide good wear 
resistance and are rebuildable

neoprene jaw seals to 
minimize contamination

long rod bearing provides 
support and increased life

hall switches available for 
sensing position

oval piston provides high grip 
force in a narrow package

fluoroelastomer seals 
are available for fluid 

compatibility

heavy and light force springs provide 
additional grip force without affecting 

overall length of unit

hardcoated aluminum body 
with precision dowel holes 

provides minimal seal wear

chrome plated steel piston 
rod for extended seal life

hardened precision pivot 
pin for reduced wear and 

increased ruggedness

steel synchronizer for 
minimal wear

heat treated steel dog for long life
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ORDERING DATA: Series 5300 Grippers

15321 1- - 7 20 0

OPTIONS

DESIGN NO.

NOTE:
Proximity Switches must be ordered separately.

TO ORDER SPECIFY:
Model, Design No.,
Switches, Options,
and Seals.

SENSORS & SWITCHES
0 - None
7 - Hall Effect Magnet on piston
  and “T” slot on body for
  Series 5360 Hall Switches

OPTIONS
0 - None

LIGHT SPRING FORCE
3 - Spring Close
4 - Spring Open

HEAVY SPRING FORCE
5 - Spring Close
6 - Spring Open

SEALS
1 - Buna-N (Standard)
2 - Fluoroelastomer

METRIC MODEL
JAW STYLE 1
15322 - Size 2
15332 - Size 3
15342 - Size 4
15352 - Size 5
JAW STYLE 2
15323 - Size 2
15333 - Size 3
15343 - Size 4
15353 - Size 5

IMPERIAL MODEL
JAW STYLE 1
15320 - Size 2
15330 - Size 3
15340 - Size 4
15350 - Size 5
JAW STYLE 2
15321 - Size 2
15331 - Size 3
15341 - Size 4
15351 - Size 5

MODEL
JAW STYLE 1

1532x
1533x
1534x
1535x

JAW STYLE 2
1532x
1533x
1534x
1535x

(in)
(1.79)
(2.56)
(3.44)
(4.85)

(1.79)
(2.56)
(3.44)
(4.85)

mm
45.5
65

87.4
123

45.5
65

87.4
123

EQUIVALENT
BORE DIAMETER

Options may affect unit length. See dimensional 
pages and option information details.

SERIES 5360 MINIATURE HALL EFFECT SWITCHES
PART NO. DESCRIPTION

53603-1-02 NPN (Sink) 4.5-24 VDC, 2 meter cable
53604-1-02 PNP (Source) 4.5-24 VDC, 2 meter cable

53623-1 NPN (Sink) 4.5-24 VDC, Quick Connect
53624-1 PNP (Source) 4.5-24 VDC, Quick Connect

NOTE: For additional switch information, go to phdinc.com. 
Switches must be ordered separately.

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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ENGINEERING DATA: Series 5300 Grippers

SPRING FORCE SPRING FORCE

PN EUMATIC FORCE PNEUMATIC FORCE

CONVENTIONAL
AREA

SPRING FORCE SPRING FORCE

PN EUMATIC FORCE PNEUMATIC FORCE

PN EUMATIC FORCEPNEUMATIC FORCE

A A

SECTION A-A TYPICAL

PNEUMATIC FORCE PNEUMATIC FORCE

++

DOUBLE ACTING
Without Springs

SINGLE ACTING
With Spring Close or Spring Open

DOUBLE ACTING
With Spring Assist Open or Close

Guards against failure due to unforeseen
pneumatic pressure loss.

Provides up to four times the gripping force
of conventional grippers of the same size.

NOTE: Maximum load that grippers can handle 
will vary based on size of part being picked up, 
shape of part, texture of part, speed at which 
part is transferred, working pressure, shape of 
fingers, etc. PHD recommends that the fingers 
of jaws be tooled or machined to conform to 
the shape of the part being gripped.

SPECIFICATIONS SERIES 5300 ANGULAR
OPERATING PRESSURE

STANDARD UNIT 25 psi min to 150 psi max [1.7 bar min to 10 bar max] air
LIGHT SPRING ASSIST UNIT 35 psi min to 150 psi max [2.4 bar min to 10 bar max] air
HEAVY SPRING ASSIST UNIT 65 psi min to 150 psi max [4.5 bar min to 10 bar max] air

OPERATING TEMPERATURE -20°F to +180°F [-28°C to +82°C]
RATED LIFE 5 million cycles minimum with standard seals
GRIP BACKLASH Within 0.2° per jaw
GRIP REPEATABILITY Within ±0.002 in [±0.05 mm] of original centered position
LUBRICATION Factory lubricated for rated life
MAINTENANCE Field repairable

MODEL NO.
DISPLACEMENT

GRIP FORCE FACTOR GF SPRING GRIP FORCE SF

EXTERNAL 
GRIP

INTERNAL 
GRIP

LIGHT 
SPRING

HEAVY 
SPRING

in³ cm³ IMPERIAL METRIC IMPERIAL METRIC lb N lb N
1532x 0.59 9.6 1.87 3058.0 2.03 3323.0 34.50 154 49.50 221
1533x 1.78 29.2 5.56 9085.0 6.08 9938.0 93.00 414 157.50 701
1534x 4.29 70.3 14.14 23109.0 14.85 24255.0 221.00 984 366.50 1631
1535x 12.66 207.5 41.85 68355.0 43.70 71382.0 590.00 2625 1275.00 5672

MODEL NO.

GRIPPER WEIGHT

STANDARD
SPRING ASSIST

LIGHT HEAVY
lb kg lb kg lb kg

1532x 2.40 1.08 2.5 1.11 2.5 1.12
1533x 4.87 2.2 5.0 2.28 5.1 2.32
1534x 9.58 4.35 10.0 4.53 10.2 4.63
1535x 27.73 12.57 29.5 13.37 29.8 13.53

Application & Sizing Assistance
Use PHD’s free online Product Sizing and 

Application at www.phdinc.com/apps/sizing
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GRIP FORCE CALCULATION EQUATIONS:

IMPERIAL: 
Total Grip Force [lb] = Pressure (psi) x Gf

Distance from Jaw Pivot (in)

Total Grip Force with Springs [lb] = (Pressure (psi) x Gf) ± Sf (lb)
Distance from Jaw Pivot (in)

METRIC: 
Total Grip Force [N] = Pressure (bar) x Gf

Distance from Jaw Pivot (mm)

Total Grip Force with Springs [N] = (Pressure (bar) x Gf) ± Sf (N)
Distance from Jaw Pivot (mm) PART F/2F/2

Distance from Jaw
Pivot = 3 in [75 mm]

F = Total Grip Force

GRIP FORCE CALCULATION EXAMPLE:
Gripper: Series 5300 Angular bore size 2.56 in [65 mm]
	 Operating Pressure = 87 psi [6 bar]
	 Distance from Jaw Pivot = 3 in [75 mm]

1.	 Determine Grip Force Factor Gf = 5.56 [9085] (from table on previous page)

2.	 Determine Distance from Jaw Pivot = 3 in [75 mm]

3.	 Total Grip Force Calculations:
	 For Standard Unit: 15330-1-0000 [15332-1-0000]

	 Total Grip Force = 87 psi x 5.56
3 in

6 bar x 9085
75 mm

= 161 lb = 726 N

SIZING: Series 5300 Grippers



201phdinc.com
PHDGRIP01D

CL

CL

F AA

D

2X THRU DIA & C'BORE
FOR G SHCS EACH JAW

REF JAW PIVOT
CENTERLINE

2X BB PORT FROM
OPPOSITE SIDE

DD

CC GGB

FF
U

T

R

M

S

K

11.5  MIN
Y

1.5  MIN

H

A*

EE MAX GRIPPER
MECHANISM

X

JAW PIVOT
REF

2X THRU DIA
& C’BORE

FOR W SHCS
 FROM BOTH SIDES

P SQ

4X Q THREAD

CLOSE

OPEN

2X SLOTS FOR
OPTIONAL

  HALL SWITCH

Z

V

CL

CL

5

6

1

3

24

*GRIPPER JAWS: SHOWN AT PARALLEL POSITION

JAW MOVEMENT SHOWS MINIMUM AMOUNT OF JAW
ROTATION. JAWS MAY OPEN 3  OR CLOSE 3  BEYOND
STATED MINIMUM ROTATION.

All dimensions are reference only unless specifically toleranced.

LETTER 
DIM

MODEL NUMBER
15320 15322 15330 15332 15340 15342 15350 15352

in mm in mm in mm in mm
A* 1.812 46.0 2.500 63.5 3.500 88.9 5.125 130.2
B 1.750 44.5 2.250 57.2 2.750 69.9 4.000 101.6
D 0.750 19.1 0.875 22.2 1.000 25.4 1.500 38.1
F 1.500 38.1 2.000 50.8 2.750 69.9 3.500 88.9
G #10 5 1/4 M6 5/16 M8 3/8 M10
H 1.062 27.0 1.500 38.1 2.000 50.8 2.875 73.0
K 2.438 61.9 3.390 86.1 4.587 116.5 5.734 145.6
M 0.875 22.2 1.062 27.0 1.187 30.1 1.625 41.3
P 1.250 31.8 1.500 38.1 1.750 44.5 2.750 69.9

Q 10-24 x 
0.38 DP

M5 x 0.8 
x 9.7 DP

1/4-20 x 
0.38 DP

M6 x 1 
x 9.7 DP

5/16-18 x 
0.44 DP

M8 x 1.25 
x 11.2 DP

3/8-16 x 
0.56 DP

M10 x 1.5 
x 14.2 DP

R 3.063 77.8 3.749 95.2 4.312 109.5 5.875 149.2
S 0.312 7.9 0.438 11.1 0.562 14.3 0.845 21.5
T 1.156 29.4 1.687 42.8 2.375 60.3 3.250 82.6
U 2.312 58.7 3.375 85.7 4.750 120.7 6.500 165.1
V 2.843 72.2 4.031 102.4 5.531 140.5 7.531 191.3
W 1/4 M6 5/16 M8 3/8 M10 1/2 M12
X 2.126 54.0 2.952 75.0 4.025 102.2 4.859 123.4
Y 0.285 7.2 0.450 11.4 0.598 15.2 0.688 17.5
Z 1.781 45.2 2.281 57.9 2.781 70.6 4.031 102.4

AA 0.688 17.5 0.900 22.9 1.312 33.3 1.750 44.5
BB 10-32 M5 x 0.8 1/8 NPT 1/8 BSP 1/8 NPT 1/8 BSP 1/4 NPT 1/4 BSP
CC 0.562 14.3 0.750 19.1 0.937 23.8 1.625 41.3
DD 0.440 11.2 0.500 12.7 0.590 15.1 0.760 19.3
EE 0.125 3.2 0.160 4.1 0.200 5.1 0.250 6.4
FF 2.810 71.4 4.000 101.6 5.500 139.7 7.500 190.5
GG 1.75 44.5 2.25 57.2 2.75 69.9 3.96 100.5

DIMENSIONS: Series 5300 Grippers - Jaw Style 1

CAD & Sizing Assistance
Use PHD’s free online Product Sizing and 
CAD Configurator at phdinc.com/myphd
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DIMENSIONS: Series 5300 Grippers - Jaw Style 2

R

X

Y H J

A*

T

FF

M

S
K

U

F
AA

DD

CC GG

E
F

DB

P SQ

CLOSE

OPEN

4X Q THREAD

V

Z

CL

CL

CL

CL

5

4 2

3

1

6

*GRIPPER JAWS: SHOWN 
AT PARALLEL POSITION

JAW MOVEMENT SHOWS 
MINIMUM AMOUNT OF 
JAW ROTATION. JAWS 
MAY OPEN 3° OR CLOSE 
3° BEYOND STATED 
MINIMUM ROTATION.

2X BB PORT FROM
OPPOSITE SIDE

REF JAW PIVOT
CENTERLINE

4X G THREAD
EACH JAW

REF JAW PIVOT
CENTERLINE

2X THRU DIA & C’BORE FOR
W SHCS FROM BOTH SIDES

2X SLOTS
FOR

OPTIONAL
HALL

SWITCH

JAW PIVOT
REF

EE MAX GRIPPER
MECHANISM

6.5° MIN
6.5° MIN

All dimensions are reference only unless specifically toleranced.

LETTER 
DIM

MODEL NUMBER
15321 15323 15331 15333 15341 15343 15351 15353

in mm in mm in mm in mm
A* 3.937 100.0 5.000 127.0 6.236 158.4 8.610 218.7
B 1.750 44.5 2.250 57.2 2.750 69.9 4.000 101.6
D 0.750 19.1 0.875 22.2 1.000 25.4 1.500 38.1
E 0.231 5.9 0.187 4.7 0.063 1.6 0.00 0.0
F 0.625 15.9 0.750 19.1 1.000 25.4 1.500 38.1

G 1/4-20 x 
0.38 DP

M6 x 1 
x 9.7 DP

5/16-18 x 
0.44 DP

M8 x 1.25 
x 11.2 DP

3/8-16 x 
0.56 DP

M10 x 1.5 
x 14.2 DP

1/2-13 x 
0.75 DP

M12 x 1.75 
x 19.0 DP

H 1.062 27.0 1.500 38.1 2.000 50.8 2.875 73.0
J 0.906 23.0 1.000 25.4 1.118 28.4 1.430 36.3
K 0.813 20.7 0.968 24.6 1.200 30.5 1.680 42.7
M 0.875 22.2 1.062 27.0 1.187 30.1 1.625 41.3
P 1.250 31.8 1.500 38.1 1.750 44.5 2.750 69.9

Q 10-24 x 
0.38 DP

M5 x 0.8 
x 9.7 DP

1/4-20 x 
0.38 DP

M6 x 1 
x 9.7 DP

5/16-18 x 
0.44 DP

M8 x 1.25 
x 11.2 DP

3/8-16 x 
0.56 DP

M10 x 1.5 
x 14.2 DP

R 3.063 77.8 3.749 95.2 4.312 109.5 5.875 149.2
S 0.312 7.9 0.438 11.1 0.562 14.3 0.845 21.5
T 1.156 29.4 1.687 42.8 2.375 60.3 3.250 82.6
U 2.312 58.7 3.375 85.7 4.750 120.7 6.500 165.1
V 2.843 72.2 4.031 102.4 5.531 140.5 7.531 191.3
W 1/4 M6 5/16 M8 3/8 M10 1/2 M12
X 1.125 28.6 1.375 34.9 1.700 43.2 2.430 61.7
Y 1.500 38.1 1.875 47.6 2.430 61.7 3.430 87.1
Z 1.781 45.2 2.281 57.9 2.781 70.6 4.031 102.4

AA 0.062 1.6 0.095 2.4 0.150 3.8 0.300 7.6
BB 10-32 M5 x 0.8 1/8 NPT 1/8 BSP 1/8 NPT 1/8 BSP 1/4 NPT 1/4 BSP
CC 0.562 14.3 0.750 19.1 0.937 23.8 1.625 41.3
DD 0.440 11.2 0.500 12.7 0.590 15.1 0.760 19.3
EE 0.125 3.2 0.160 4.1 0.200 5.1 0.250 6.4
FF 2.810 71.4 4.00 101.6 5.500 139.7 7.500 190.5
GG 1.75 44.5 2.25 57.2 2.75 69.9 3.96 100.5
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Equips piston with magnet and “T” slot on body for Series 5360 Switches.

SERIES 5360 MINIATURE HALL EFFECT SWITCHES
PART NO. DESCRIPTION

53603-1-02 NPN (Sink) 4.5-24 VDC, 2 meter cable
53604-1-02 PNP (Source) 4.5-24 VDC, 2 meter cable

53623-1 NPN (Sink) 4.5-24 VDC, Quick Connect
53624-1 PNP (Source) 4.5-24 VDC, Quick Connect

NOTE: For additional switch information, go to phdinc.com. 
Switches must be ordered separately.

HALL EFFECT MAGNET7

OPTIONS: Series 5300 Grippers
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