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LO-PROfile® Pneumatic Actuators

Modifications may be made to standard products upon request.

INDEX

B•A•S•E® Robotic Components 

FOR UPDAFOR UPDATEDTED

INFORMAINFORMATION, VISITTION, VISIT

OUR WEBSITE OUR WEBSITE AATT::

wwwwww.mackcorp.com.mackcorp.com

HI-ENERGY® Hydraulic Actuators

More Products from Mack Corporation

Pneumatic actuators ranging in size from 

0.688 inches to 6 inches O.D.

Maximum operating pressures up to 300 PSI.

Travels ranging from .100 inch to 4 inches.

Hydraulic actuators ranging in size from 

1-1/4 inches to 6 inches O.D.

Maximum operating pressures up to 3000 PSI.

Travels ranging from .100 inch to 4 inches.
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TO MAKE UP ROBOT CONFIGURATIONS SELECT COMPONENTS MARKED X IN THE TABLE BELOW:

IMPORTANT:
Please note that numbers shown adjacent to the

isometric views on the next page, and on the Mack

Corporation’s Web Site , are Configuration Numbers

and are intended to show typical Non-Servo Robotic

Structures which can be assembled with standard

Robotic Components.    These numbers are not assem-

blt numbers and prices can not be quoted without first

selecting appropriate Component Part Numbers from

the catalog Data Sheets.

FOR EXAMPLE:
Configuration # 1, which is the most elementary of all

those listed, has a choice of  (41) Grippers,  a choice of

(4) Gripper Adaptors and  a choice of ( 40) different 

“X” Axis Transporters.  Experience has shown that a 

customer’s requirement is better served by supplying

components to his Parts List where he has determined

suitable components directly from Catalog Specs

Components are integrated with adaptors or standard

mounting pads, tested as individual units and shipped 

with fasteners for easy assembly.

ANOTHER EXAMPLE:
Assume a small part requires pick up at “STATION A”,

lifted a short distance to clear some obstruction and

lowered at “STATION B”.   A solution might be the

Non-Servo Robot  Structure Number 29 involving four

components consisting of a choice of Grippers as shown

on pages B1,B2,B3,B4, a choice of adaptors on page 5,

a choice of “X” Axis Transporters on pages 9 & 10, a

choice of “Y” Axis Transporters shown on pages 11 & 12.

These four components are integrated with standard

mounting pads for easy assembly as a complete unit.
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Data sheet 9261

Page:  B1

TWO FINGER B•A•S•E® GRIPPERS - SER. 2

BASIC TWO FINGER UNITS - WITHOUT FINGERS

TWO FINGER UNITS WITH BLANK FINGERS

TWO FINGER UNITS WITH INTERNAL GRIPPING FINGERS

TWO FINGER UNITS WITH EXTERNAL GRIPPING FINGERS

Slot for finger No. 1

A

B

B
A

C

D

G

E

F

A

A
B

J

C

D
E

B

K

E
F

C D

Finger No. 1

Finger No. 1

L

C

1/8 PINS WITH
RETAINERS

X

X

E
F

G

.125

“P” =Net Piston Area In Square Inches.

“Q” =Weight Of Unit in Ounces.

“R” =Mounting Flange Identification.  See Gripper Tech Data Sheet No. 9265

.809

.934

Finger No. 1

SECT. X - X
DRILLED & C’BORED FOR
4-40 X 3/4  I.S.H.C.S.
4 PLACES

CENTERLINE
OF PORTS

H

K

L

M

R

N

FINE
ADJUSTMENT

PART
No.

73449

73451

73453

73455

1.500

1.500

2.000

2.500

0.375

0.380

0.570

0.570

0.125

0.125

0.188

0.188

1.250

1.250

1.750

2.250

0.625

0.688

1.125

1.625

1.000

1.000

1.500

2.000

0.375

0.480

0.875

1.375

0.326

0.406

0.652

0.744

0.060

0.060

0.060

0.092

1.308

1.308

1.401

1.463

1.120

1.120

1.182

1.213

0.359

0.563

0.563

0.563

0.375

0.500

0.875

1.375

0.110

0.275

0.824

1.963

2

4

6

9

AL-1

AL-2

AL-3

AL-4

A B C D E F G H J K L M N P Q R

22 1/2º

J
Rad.

D

Y

Y45º

PART
No.

2600

2601

2602

2603

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.875

0.938

1.438

2.000

0.540

0.790

0.870

0.680

0.438

0.469

0.719

1.000

0.563

0.813

1.250

1.750

0.125

0.125

0.188

0.188

2

4

6

9

4

5

16

43

27

26

17

10

AL-1

AL-2

AL-3

AL-4

A B C D E F G H J K L

PART
No. A B C D E F G H J K

“H” =Gripper Weight In Ounces.

“J” =Pinch Force In Pounds At 8/10 “F” With Inlet Pressure Of 80 PSI.

“K” =Finger Rotation In Degrees.

“L” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

2604

2605

2606

2607

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.680

0.760

0.965

1.100

0.200

0.200

0.280

0.440

0.600

0.680

1.090

1.940

0.125

0.125

0.188

0.188

2

4

6

9

4

5

16

43

27

26

17

10

AL-1

AL-2

AL-3

AL-4

“G” =Gripper Weight In Ounces.

“H” =Pinch Force In Pounds At Contact Points With Inlet Pressure Of 80 PSI.

“J” =Finger Rotation In Degrees.

“K” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

PART
No. A B C D E F G H J

2608

2609

2610

2611

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.316

0.540

0.650

0.632

0.550

0.800

1.290

1.920

0.125

0.125

0.188

0.188

2
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9
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5
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27

26

17

10

AL-1

AL-2

AL-3

AL-4

“F” =Gripper Weight In Ounces.

“G” =Pinch Force In Pounds At Contact Points With Inlet Pressure Of 80 PSI.

“H” =Finger Rotation In Degrees.

“J” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

SPECIFICATIONS,

GENERAL NOTES:
Two finger grippers simulate the motions of the thumb & index finger for reaching into channels, grasping
parts in confined space or picking & placing objects of simple geometry.  Positioning a work piece in the plane
of the fingers is inherently good.  Positioning in a plane perpendicular to the fingers is not controlled unless the
work piece has a shoulder or is presented to the gripper in a uniform way.

Dimensions are nominal in U.S. Customary units.

Metric Versions are dimensionally equivalent with clearance holes, counterbores, threads and fasteners
to metric standards.  See inside back cover for U.S.A. to Metric Thread conversion.

An air/oil mist unit is recommended for internal lubrication.  Where such units are not practical,  service
kits including seals and factory approved lube are available.  See “HOW TO ORDER SERVICE KITS”.

Grippers may be used in low pressure hydraulic service and in vacuum ambients.

Fingers may be fabricated from any machinable material with physical properties of 20,000 psi or higher.

Refer to the view & tabulated data on BASIC UNITS WITHOUT FINGERS for dimensions not shown.
See TECH DATA SHEET  9265  for added information on grippers and request copies of TL112 & TL113
for general information on non-servo, pneumatic robots and pneumatic grippers.

SERVICE:  PLANT AIR
M.O.P.:  150 PSI (10 BAR)
M.O.T.,  +250º F.  (120º C.)
MATERIALS:
PISTON, STEM & PINS: STAINLESS STEEL
HOUSING & FINGERS: ALUMINUM ALLOY
SEALS: VITON  O RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S.

SEE BELOW ON HOW TO ORDER OPTIONAL
MATERIALS.

HOW TO ORDER ALL STAINLESS STEEL GRIPPERS

HOW TO ORDER METRIC GRIPPERS

Add the letters “SS” as a prefix to the BASIC PART NO.
Add 50% to the BASE PRICE.
EXAMPLE = SS- 2600

EXAMPLE = M  2600

BASIC PART NO.

BASIC PART NO.
Metric Prefix

All stainless steel prefix. 

HOW TO ORDER SPARE ALUMINUM FINGERS
Add the suffix “SFA” to the BASIC PART NO.
Price is 25% of the BASE PRICE.
EXAMPLE = 2600-SFA

Aluminum alloy finger set
BASIC PART NUMBER

HOW TO ORDER SPARE STAINLESS FINGERS
Add the suffix “SFS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.
EXAMPLE = 2600-SFS

Stainless steel finger set
BASIC PART NUMBER

HOW TO ORDER GRIPPERS WITH TOOL STEEL FINGERS
Add the letters “TS” as a suffix to the BASIC PART NO.
Add 33% to the BASE PRICE.
EXAMPLE = 2600-TS

Tool steel fingers
BASIC PART NUMBER

HOW TO ORDER SERVICE KITS
Add the suffix “SK” to the BASIC PART NO.

EXAMPLE = 2600-SK

Buna “N” Service Kit
BASIC PART NO.

Add the letter “M” as a prefix to the BASIC PART NO.
There is no added cost.

HOW TO ORDER GRIPPERS WITH STAINLESS FINGERS

EXAMPLE = 2600-S

Stainless steel fingers
BASIC PART NO.

Add the letter “S” as a suffix to the BASIC PART NO.
Add 33% to the BASE PRICE.

HOW TO ORDER SPARE TOOL STEEL FINGERS

EXAMPLE = 2600-SFTS

Tool steel finger set.
BASIC PART NO.

Add the suffix -”SFTS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.

ORDERING INFORMATION:
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Data sheet 9262

Page:  B2

THREE FINGER B•A•S•E® GRIPPERS - SER. 2

BASIC THREE FINGER UNITS - WITHOUT FINGERS

THREE FINGER UNITS WITH BLANK FINGERS

THREE FINGER UNITS WITH INTERNAL GRIPPING FINGERS

THREE FINGER UNITS WITH EXTERNAL GRIPPING FINGERS

Slot for finger No. 1

A

B

BA

C

D

G
E

F

A

A B

J

C

D
E

B

K

E
F

C
D

Finger No. 1

Finger No. 1

L

C

1/8 PINS WITH
RETAINERS

X

X

E

F

G

.125

“P” =Net Piston Area In Square Inches.
“Q” =Weight Of Unit in Ounces.
“R” =Mounting Flange Identification.  See Gripper Tech Data Sheet No. 9265

.809
.934

Finger No. 1

SECT. X - X

DRILLED & C’BORED FOR
4-40 X 3/4  I.S.H.C.S.
4 PLACESCENTERLINE

OF PORTS

H

K

L
M

R

N

FINE
ADJUSTMENT

PART
No.

73450

73452

73454

73456

1.500

1.500

2.000

2.500

0.375

0.380

0.570

0.570

0.125

0.125

0.188

0.188

1.250

1.250

1.750

2.250

0.313

0.344

0.562

0.813

1.000

1.000

1.500

2.000

0.375

0.480

0.875

1.375

0.326

0.406

0.652

0.744

0.060

0.060

0.060

0.092

1.308

1.308

1.401

1.463

1.120

1.120

1.182

1.213

0.359

0.563

0.563

0.563

0.375

0.500

0.875

1.375

0.110

0.275

0.824

1.963

2

4

6

9

AL-1

AL-2

AL-3

AL-4

A B C D E F G H J K L M N P Q R

22 1/2º

J
Rad.

D

Y

Y

45º

PART
No.

2612

2613

2614

2615

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.875

0.938

1.438

2.000

0.540

0.790

0.870

0.680

0.438

0.469

0.719

1.000

0.563

0.813

1.250

1.750

0.125

0.125

0.188

0.188

2

4

6

9

4

5

16

43

27

26

17

10

AL-1

AL-2

AL-3

AL-4

A B C D E F G H J K L

PART
No. A B C D E F G H J K

“H” =Gripper Weight In Ounces.

“J” =Pinch Force In Pounds At 8/10 “F” With Inlet Pressure Of 80 PSI.

“K” =Finger Rotation In Degrees.

“L” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

2616

2617

2618

2619

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.680

0.760

0.965

1.100

0.200

0.200

0.280

0.440

0.600

0.680

1.090

1.940

0.125

0.125

0.188

0.188

2

4

6

9

4

5

16

43

27

26

17

10

AL-1

AL-2

AL-3

AL-4

“G” =Gripper Weight In Ounces.

“H” =Pinch Force In Pounds At Contact Points With Inlet Pressure Of 80 PSI.

“J” =Finger Rotation In Degrees.

“K” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

PART
No. A B C D E F G H J

2620

2621

2622

2623

1.500

1.500

2.000

2.500

1.120

1.120

1.182

1.213

0.316

0.540

0.650

0.632

0.550

0.800

1.290

1.920

0.125

0.125

0.188

0.188

2

4

6

9

4

5

16

43

27

26

17

10

AL-1

AL-2

AL-3

AL-4

“F” =Gripper Weight In Ounces.

“G” =Pinch Force In Pounds At Contact Points With Inlet Pressure Of 80 PSI.

“H” =Finger Rotation In Degrees.

“J” =Mounting Flange Identification.  See Gripper Tech. Data Sheet No. 9265

SPECIFICATIONS,
GENERAL NOTES:

Three finger grippers duplicate the motions of the thumb, index finger and a third finger for grasping  bodies of rev-

olution and objects of spherical or cylindrical shape.  Three fingers close simultaneously and provide self-centering

about a body of revolution.  Depth is controlled by steps on the fingers or a shoulder/recess on the work piece.

Dimensions are nominal in U.S. Customary units.

Metric Versions are dimensionally equivalent with clearance holes, counterbores, threads and fasteners
to metric standards.  See inside back cover for U.S.A. to Metric Thread conversion.

An air/oil mist unit is recommended for internal lubrication.  Where such units are not practical,  service
kits including seals and factory approved lube are available.  See “HOW TO ORDER SERVICE KITS”.

Grippers may be used in low pressure hydraulic service and in vacuum ambients.

Fingers may be fabricated from any machinable material with physical properties of 20,000 psi or higher.

Refer to the view & tabulated data on BASIC UNITS WITHOUT FINGERS for dimensions not shown.
See TECH DATA SHEET  9265  for added information on grippers and request copies of TL112 & TL113 for general

information on non-servo, pneumatic robots and pneumatic grippers.

SERVICE:  PLANT AIR
M.O.P.:  150 PSI (10 BAR)
M.O.T.,  +250º F.  (120º C.)
MATERIALS:
PISTON, STEM & PINS: STAINLESS STEEL
HOUSING & FINGERS: ALUMINUM ALLOY
SEALS: VITON O RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S.

SEE BELOW ON HOW TO ORDER OPTIONAL
MATERIALS.

HOW TO ORDER ALL STAINLESS STEEL GRIPPERS

HOW TO ORDER METRIC GRIPPERS

Add the letters “SS” as a prefix to the BASIC PART NO.
Add 50% to the BASE PRICE.

EXAMPLE = SS- 2612

EXAMPLE = M  2612

BASIC PART NO.

BASIC PART NO.
Metric Prefix

All stainless steel prefix. 

HOW TO ORDER SPARE ALUMINUM FINGERS
Add the suffix “SFA” to the BASIC PART NO.
Price is 25% of the BASE PRICE.

EXAMPLE = 2612-SFA

Aluminum alloy finger set
BASIC PART NUMBER

HOW TO ORDER SPARE STAINLESS FINGERS
Add the suffix “SFS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.
EXAMPLE = 2612-SFS

Stainless steel finger set
BASIC PART NUMBER

HOW TO ORDER GRIPPERS WITH TOOL STEEL FINGERS
Add the letters “SFTS”  to the BASIC PART NO.
Add 33% to the BASE PRICE.
EXAMPLE = 2612-SFTS

Tool steel fingers set
BASIC PART NUMBER

HOW TO ORDER SERVICE KITS
Add the suffix “SK” to the BASIC PART NO.

EXAMPLE = 2612-SK

Service Kit
BASIC PART NO.

Add the letter “M” as a prefix to the BASIC PART NO.
There is no added cost.

HOW TO ORDER GRIPPERS WITH STAINLESS FINGERS

EXAMPLE = 2612-S

Stainless steel fingers
BASIC PART NO.

Add the letter “S” as a suffix to the BASIC PART NO.
Add 33% to the BASE PRICE.

HOW TO ORDER SPARE TOOL STEEL FINGERS

EXAMPLE = 2612-TS

Tool steel finger 
BASIC PART NO.

Add the suffix -”SFTS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.

ORDERING INFORMATION:
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FOUR FINGER  B•A•S•E®  GRIPPERS  -  SER. 2

BASIC  FOUR FINGER  UNITS  -   WITHOUT  FINGERS

FOUR  FINGER  UNITS WITH BLANK FINGERS

PART
NO.

73807
73808
73809

4351
4352
4353

1.500
2.000
2.500

1.120
1.182
1.213

0.928
1.438
1.938

0.790
0.870
0.680

0.406
0.625
0.906

0.813
1.250
1.750

0.125
0.188
0.188

0.375
0.500
0.500

4
6
9

5
16
43

26
17
10

AL-2
AL-3
AL-4

1.500
2.000
2.500

0.380
0.570
0.570

0.125
0.188
0.188

1.250
1.750
2.250

0.688
1.125
1.625

1.000
1.500
2.000

0.480
0.875
1.375

0.406
0.652
0.744

0.060
0.060
0.092

1.308
1.401
1.463

1.120
1.182
1.213

0.563
0.563
0.563

0.500
0.875
1.375

0.275
0.824
1.963

4
6
9

AL-2
AL-3
AL-4

A B C D E F G H J K L M

PART
NO. A B C

4351
4352
4353

0.800
1.200
1.600

0.200
0.350
0.350

0.750
1.200
1.600

0.450
0.600
0.600

0.450
0.750
1.100

0.100
0.100
0.100

PART
NO.

A
Max. Min. Max. Min. Max. Min.

B C

D E F G H J K L M

N P Q R

“P” =Net Piston Area In Square Inches.
“Q” =Weight Of Unit In Ounces.
“R” =Mounting Flange Identification.  See Gripper Tech Data Sheet No. 9265.

“J” =Gripper Weight In Ounces.
“K” =Pinch Force In Pounds At 8/10  “F” With  An Inlet  Pressure Of 80 PSI.
“L” =Finger Rotation In Degrees.
“M” =Mounting Flange Identification.

See Gripper Tech Data Sheet No. 9265

A

B

C

D

A

C

D

G

H

E

F

B

M

Centerline
Of Ports

Slot For Finger No. 1

1/8 PINS WITH
RETAINERS

X

X

Y
45º

Y

E
F

G

SECT X-X

.125

.809

.934

Finger No. 1

Narrow
Fingers
Two Opposite

Wide Fingers
Two Opposite

Fine
Adjustment

DRILLED  & C’BORED  FOR
4-40 X 3/4  I.S.H.C.S
4 PLACES

H

K

L

M

R

N

22 1/2º

SPECIFICATIONS,

OPERATION

SERVICE:  PLANT AIR
M.O.P.:  150 PSI (10 BAR)
M.O.T.:  +250º F.  (120º C.)
MATERIALS:
PISTON, STEM & PINS: STAINLESS STEEL
HOUSING & FINGERS: ALUMINUM ALLOY
SEALS: VITON O RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S.

SEE BELOW ON HOW TO ORDER OPTIONAL
MATERIALS.

GENERAL NOTES:

Four finger grippers  provide a means for grasping square or rectangular parts.  One pair of opposing fingers
is wide for angular orientation of the part as the combination of four fingers close simultaneously to position
the centroid.   Angular  orientation and centroid location is inherently good.  A pocket in extremely closing
fingers and shoulders on internally   closing fingers provide depth control.

Dimensions are nominal in U.S. Customary units.

Metric Versions are dimensionally equivalent with clearance holes, counterbores, threads and fasteners
to metric standards.  See inside back cover for U.S.A. to Metric Thread conversion.

An air/oil mist unit is recommended for internal lubrication.  Where such units are not practical,  service
kits including seals and factory approved lube are available.  See “HOW TO ORDER SERVICE KITS”.

Grippers may be used in low pressure hydraulic service and in vacuum ambients.

Fingers may be fabricated from any machinable material with physical properties of 20,000 psi or higher.

Refer to the view & tabulated data on BASIC UNITS WITHOUT FINGERS for dimensions not shown.
See TECH DATA SHEET  9265  for added information on grippers and request copies of TL112 & TL113
for general information on non-servo, pneumatic robots and pneumatic grippers.

Inquiries regarding modifications  to  standard  grippers  are always welcome.

MODIFYING FINGERS

B

A

C

C

A
B

FINGERS
OPEN

PART MIS-ALIGNED
& CENTROID OFF CENTER

PART ALIGNED AND
CENTROID ON CENTER

FINGERS
CLOSED

HOW TO ORDER SERVICE KITS
Add the suffix “-SK” to the BASIC PART NO.

EXAMPLE= 4351-SK

Service Kit
BASIC PART NO.

HOW TO ORDER SPARE TOOL STEEL FINGERS
Add the suffix “-SFTS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.

HOW TO ORDER SPARE STAINLESS FINGERS
Add the suffix “-SFS” to the BASIC PART NO.
Price is 33% of the BASE PRICE

HOW TO ORDER SPARE ALUMINUM FINGERS
Add the suffix “-SFA” to the BASIC PART NO.
Price is 25% of the BASE PRICE.

HOW TO ORDER ALL STAINLESS STEEL GRIPPERS
Add the letters “SS” as a prefix to the BASIC PART NO.
Add 50% to the BASE PRICE.

HOW TO ORDER METRIC GRIPPERS
Add the letter “M” as a prefix to the BASIC PART NO.
There is no added cost

HOW TO ORDER GRIPPERS WITH STAINLESS FINGERS
Add the letter “-S” as a suffix to the BASIC PART NO.
Add 33% to the BASE PRICE.

HOW TO ORDER GRIPPERS WITH TOOL STEEL FINGERS
Add the letter “-TS” as a suffix to the BASIC PART NO.
Add 33% to the BASE PRICE.

EXAMPLE= 4351-SFTS

EXAMPLE= 4351-SFS

EXAMPLE= 4351-SFAEXAMPLE= SS 4351

EXAMPLE= M  4351EXAMPLE= 4351-S

EXAMPLE=  4351- TS
Tool Steel Finger Set

Stainless steel finger set

Aluminum alloy finger set

BASIC PART NO.

BASIC PART NO.

BASIC PART NO.
BASIC PART NO.

BASIC PART NO.
BASIC PART NO.

BASIC PART NO.

Stainless steel fingers

Tool steel fingers

All Stainless steel prefix

Metrix Prefix

ORDERING INFORMATION:
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THIN DISC  B•A•S•E® GRIPPERS  -  SER. 2

BASIC  # 73880  TWO  FINGER-EXT.  GRIPPING

BASIC  # 73881  THREE  FINGER-EXT.  GRIPPING

BASIC  # 73882  THREE  FINGER-INT.  GRIPPING

Gripper Weight = 11 Ounces
Pinch Force = 17 Pounds @ 80 PSI Inlet Pressure

Finger No. 1

2.250 B.C.

2.000

Y

Y45º

22 1/2º

Finger No. 1

2.000

Centerline Of
Ports Drilled & C’Bored For

No. 4-40 I.S.H.C.S.
4 Places

.200

NOTE:  †  May Be Shorter As SpecialsHOW TO ORDER BASIC UNITS
Add two suffixes to the BASIC PART NUMBER.  The first indicates disc diameter in inch units
and the second indicates disc thickness in inches.

See Gripper Tech Data Sheet 9265 For Additional Information

45º

Y

Y

22 1/2º

Finger No. 1
*NOTE: May Be Wider On Special Order.

*Disc
Thickness
0.156  Max.B.C.

1.213

.563

1.625
1.375

2.500

.1251.550
Centerline Of
45º Notch.

†  NOTE: Fingers May Be “Dog Legged” Outward
For Holes Over 2 inches Dia.

Gripper
Mounting
Flange
No. AL-4

22 1/2º
Y

45º

Hole Dia.
0.500 Min.

†  4.000 Max.

Drilled & C’Bored
For  4-40 I.S.H.C.S.
4 Places

Gripper Weight = 9 Ounces
Outward Pinch Force=40 Lbs.
With An inlet Pressure Of 80 PSI.

HOW TO ORDER BASIC UNITS
Add two suffixes to the BASIC PART NO.   The first
indicates the I.D. of the hole in inch units and the
second indicates the disc thickness in inches.

HOW TO ORDER  SERVICE KITS
Add the suffix -SK to the BASIC PART NO.

EXAMPLE = 73880 - SK

Service Kit

BASIC PART NO.

HOW TO ORDER ALL STAINLESS STEEL GRIPPERS
Add the letters “SS” as a prefix to the BASIC PART NO.
Add 50 % to the BASE PRICE.

HOW TO ORDER METRIC GRIPPERS
Add the letter  “M” as a prefix to the BASIC PART NO.
There is no added cost.

HOW TO ORDER GRIPPERS WITH STAINLESS FINGERS
Add the letter “S” as a suffix to the BASIC PART NO.
Add 33%  to the BASE PRICE.

HOW TO ORDER GRIPPERS WITH TOOL STEEL FINGERS
Add the letters “TS” as a suffix to the BASIC PART NO.
Add 33 % to the BASE PRICE.

SERVICE:    PLANT AIR
M.O.P. :  150 PSI  (10 BARS)
M.O.T.:   +250º  F.  (120º C.)
MATERIALS:

PISTON, STEM & PINS:  STAINLESS STEEL
HOUSING & FINGERS:  ALUMINUM ALLOY
SEALS: VITON O  RINGS
FASTENERS:  ALLOY STEEL I.S.H.C.S.

SEE BELOW ON HOW TO ORDER OPTIONAL
MATERIALS.

SPECIFICATIONS:

EXAMPLE = SS- 73880

EXAMPLE =  M -73880

EXAMPLE =  73880 - S

BASIC PART NO.

Metric Prefix.

Stainless steel fingers

BASIC PART NO.

EXAMPLE =  73880 - TS

Tool  steel  fingers
BASIC PART NO.

HOW TO ORDER SPARE ALUMINUM FINGERS
Add the suffix “SFA” to the BASIC PART NO.
Price is 25% of the BASE PRICE.
EXAMPLE =  73880 -SFA

Alluminum alloy finger set.

BASIC PART NO.

HOW TO ORDER SPARE STAINLESS FINGERS
Add the suffix “SFS” to the BASIC PART NO.
Price is 33% of the BASE PRICE.
EXAMPLE =  73880 -SFS

Stainless steel finger set
BASIC PART NO.

HOW TO ORDER SPARE TOOL STEEL FINGERS
Add the suffix “SFTS” to the BASIC PART NO.
Price is 33% of the BASE  PRICE.
EXAMPLE =  73880 - SFTS

Tool steel finger set.
BASIC PART NO.

BASIC PART NO.
All stainless steel prefix.

EXAMPLE =   73882 - 0.875 - 0.047
Disc Thickness, 0.047 in.

Hole Diameter, 0.875 in.

BASIC PART NUMBER

Y

Centerline
Of Ports

2.000

2.250

.188

EXAMPLE =   73881 - 4.500  -  0.094

Disc Thickness,  0.094 in.

BASIC PART NO.

Disc Thickness,   4.500  in.

.200

VIEW X

1.213

.563

1.625

1.980
†

†
2.140

1.375

2.500

.125

* Max. Disc
Thickness
0.156

NOTE:  *May Be Thicker
On Special Order 

Pinch Force = 11 Pounds @ 80 PSI Inlet Pressures
Gripper Weight = 11 Ounces.

Gripper
Mounting
Flange AL-4

45º

VIEW X

Enlarged

Disc
O.D.

Disc. O.D.
5.250
Max.

EXAMPLE =  73880 - 3.000 - 0.060

Disc Thickness,  0.060 in.
Disc Diameter,  3.000 in.

BASIC PART NO.

.200 3.000
NOTE:  †  May Be Shorter As Specials

Centerline
Of Ports

Drilled & C’bored
No. 4-40 I.S.H.C.S.
4 Places

HOW TO ORDER BASIC UNITS
Add two suffixes to the BASIC PART NUMBER.  The first indicates disc diameter in inch units.
The second indicates disc thickness in inch units.

.200

1.625

1.213

.563

1.375

2.500

.125
Gripper
Mounting
Flange AL-4

See Gripper Tech Date Sheet 9265
For Additional Information.

45º

SECT: X-X

Disc. O.D.

.188
*

†

Disc O.D.
5.250
Max.

X

NOTE: * May Be Wider As
Specials.

* Max. Disc
Thickness
0.156

X

GENERAL NOTES:

Two finger external grippers simulate the motions of the thumb and index finger for
grasping discs on the outer edge.
Three finger external grippers duplicate the motions of the thumb,  index finger and a
third finger for grasping discs on the outer edge from either side of the disc face.
Three finger internal grippers duplicate the motions of the thumb, index finger and a
third finger for grasping discs on the inside of a hole.
A simple adapter will mount these grippers to almost any linear or rotary motion device.
Please see the GRIPPER TECH DATA SHEET for adaptors used in mounting SER. 2 GRIP-
PERS to B•A•S•E® motion transfer components.  All grippers operate on the principle of
a double acting pneumatic cylinder and may be controlled with a typical four-way valve
circuit.  See Tech. Data Sheet 9265 for the schematic.

Dimensions are nominal in U.S. Customary units.  Metric Versions are dimensionally
equivalent with clearance hole, counterbores, threads and fasteners to metric standards.
See inside back cover for U.S.A, to Metric Thread Conversion.

An air/oil mist unit is recommended for internal lubrication.  Where such units are not
practical, service kits including factory approved lube are offered.  See HOW TO ORDER
SERVICE KITS.

Grippers may be used in low pressure hydraulic service and in vacuum ambients.

Fingers may be fabricated from any machinable material with physical properties of 
20,000 psi or higher.

For dimensions not shown, see upper view and related table on Data Sheets 9261
and 9262.

See Tech. Data Sheet No. 9265  for added  information  on grippers and request copies
of TL112  &  TL113   for general  information on non-servo,  pneumatic  robots  and
pneumatic grippers.

ORDERING INFORMATION:
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TECH.  DATA -   GRIPPERS  -  SERIES  2

MOUNTING
GRIPPER FLANGES FOR  SERIES 2  GRIPPERS MOUNTING PADS  FOR SERIES 2 GRIPPERS

Centerline Of
Finger No. 1

A

X

SECT. X-X

C

Centerline Of
Finger No.  1

22 1/2º

X

B
C

SECT. X-X

GRIPPER OPEN GRIPPER CLOSED

VALVE SPOOL-

LEFT

EXHAUST EXHAUST

PLANT

AIR

SOLENOID

ON
SOLENOID

OFF

SOLENOID OVERCOMES SPRING

FORCE AND VALVE SPOOL

SHIFTS LEFT.

VALVE SPOOL RETURNS TO

“HOME” POSITION UNDER

SPRING FORCE.

Four-Way Valve Control - Solenoid Operated
* Provides Control From A Remote Location.

TWO PIECE MONO-TAPER™ ELBOWS ARE SUPPLIED.
MONO-TAPER™ FITTINGS ARE RUGGED, MINIATURE FITTINGS BASED ON
S.A.E. 1/14-28 LT STANDARDS WHERE ALL THE TAPER IS INCORPORATED
INTO THE FITTING.  PORTS ARE 1/4-28 INTERNAL STRAIGHT THREADS.

Fitting location in the body is on section Y-Y & the fitting
location in the cover may be oriented to any 90 degree
relationship to section Y-Y.    Two piece elbows for 1/8” I.D.
plastic tubing are supplied unless one of the options below
is required.

To dress control lines radially outward,  disassemble elbows &
install only the barbed section.

An optional elbow for  1/16”  I.D. plastic tubing,  if required,
Add  -1/16  as a  suffix  to  the  BASIC PART NO.
EXAMPLE:  2600 -  1/16
There is no added cost.

To dress 1/16” I.D.  plastic tubing radially outward, disassemble
two piece elbow & install only the barbed section.

10-32 Straight Threaded Optional Ports.  If required, Add  -1032
as a suffix to the  BASIC PART NO.
EXAMPLE:  2600  - 1032
There is no added cost & fittings are not supplied.

PLANT

AIR

Four-Way Valve Control  -  Manually Operated

VALVE SPOOL-

RIGHT

MOUNTING PAD

A B C D E

MOUNTING PAD
IDENTIFICATION

GRIPPER PERPENDICULAR  MOUNTING

.080

E
Min.

D
Min.

Drill 3/32  (.094),  Depth  .400 Min.
Tap 4-40, Depth    .300 Min.
4 Places

A

X

Y

Y

X X

B

.125

GRIPPER FLANGE

NOTE: Gripper Flange AL-1 Matches Mounting Pad AR-1
Flange AL-2 Matches Pad  AR-2,  etc.

NOTE: Gripper Pad AR-1 Matches Gripper Flange AL-1
Pad AR-2 Matches Flange AL-2,  etc.

Mounting
Pads
AR-1  thru AR-4

Mounting Pads
AR-1 thru AR-4

Mounting Flanges
AL-1 Thru AL-4

All Ser. 2 Grippers

In-Line Adaptors
NOTE: Grippers may be installed at 45º angular

positions about the   X-X  Axis.

.920

PADS

.375

.063

.063

1.127

1.127

1.126

1.126

Mounting
Flange
BL-1

AR-1
thru
AR-4

D
X

C B

A

E

1.500 .375

45º .920

Clearance drilled & counterbored
for 4-40 I.S.H.C.S.
4 places.
For mounting this adapter to all
SERIES 2  Transporter components.

MOUNTING PADS
AR-1 thru AR-4

.313

X

X

A
.063

SECT. X-X

ADD BEVELS FOR
3 FINGER MODELS

B

C

D

SECT. X-X

Mounting Flange
BL-1

4-40  Threaded Holes, thru
8  Places for mounting
SERIES 2 GRIPPERS

Material: Aluminum Alloy

IN-LINE
ADAPTOR

NO.

Gripper
Flange

Identification
2590
2591
2592
2593

1.500
1.500
2.000
2.500

0.313
0.453
0.650
0.650

0.365
0.490
0.865
1.365

1.250
1.250
1.750
2.250

AL-1
AL-2
AL-3
AL-4

Material: Aluminum Alloy

4-40 threaded holes, thru
8  places for mounting SERIES 2
GRIPPERS to either or both faces

Drilled & Counterbored
for  4-40  I.S.H.C.S.
4 places.
For mounting this adaptor
to SERIES 2 TRANSPORTER
COMPONENTS.

X

45º

22 1/2º

22 1/2º
30º

B

J
K

C

D
1/8

Ream

F
E

G

Angle

H
Radius

A

Motion Transfer Components
“X”  Axis Transporters

Roll Rotators
Pitch/Yaw Rotators
Adaptors & Brackets

Mounting
Flanges
AL -1 Thru AL-4

Motion Transfer Components
“X”   Axis Transporters

Roll Rotators
Pitch/Yaw Rotators
Adaptors & Brackets

Perpendicular Adaptors

All Series 2  Grippers

NOTE:  Grippers may be installed at 45º  angular positions about the  Y-Y axis.

Adaptors with grippers may be installed at 90º  angular positions about

the  X-X  axis.

X X

Mounting Flange BL-1

Mounting Pad BR-1

GRIPPER  IN - LINE  MOUNTING

Mounting Flange BL-1

Mounting Pad BR-1

A

AL-1 1.250

1.250

1.750

2.250

0.365

0.490

0.865

1.365

1.500

1.500

2.000

2.500

AL-2

AL-3

AL-4

AR-1 1.250

1.250

1.750

2.250

0.365

0.490

0.865

1.365

0.313

0.453

0.656

0.656

0.375

0.438

0.625

0.625

1.500

1.500

2.000

2.500

AR-2

AR-3

AR-4

B C

X
22 1/2º

GRIPPER
FLANGE
IDENTIFICATION

Drilled &  C’Bored
For 4-40 X  3/4  I.S.H.C.S.
4 Places

COMPONENT  SELECTION

FINGER  MACHINING  STANDARD

ADAPTORS
IN - LINE  ADAPTORS PERPENDICULAR  ADAPTORS

CONTROL

FITTINGS & PORTS

A B          C         D

PERPENDICULAR
ADAPTOR

NO.

Gripper
Flange

Identification

2680
2681
2682
2683

SLEEVE

GROOVES OR
THD. WITH HELIX 

SLEEVE

BALL

ROD

ROD

SLEEVE WITH FLANGEWIRESRING

BOLTSHEET ROD

FINGER BLANKS ARE EASILY CONTOURED TO FIT
A WORK PIECE.

SERIES 2 GRIPPERS MAY BE REPROGRAMMED FOR
DIFFERENT WORKPIECES BY CHANGING FINGERS
AND RE-ADJUSTING THE STEM.

SEVERAL DIFFERENT PRODUCTS MAY BE HANDLED
WITH THE SAME GRIPPER/FINGER COMBINATION.

PRODUCT 1

PRODUCT 2

PRODUCT 3

ADJUSTING STEM

2.063
2.063
2.563
3.063

0.375
0.500
0.875
1.375

1.250
1.250
1.500
1.750

1.250
1.250
1.750
2.250

1.500
1.500
2.000
2.500

AL-1
AL-2
AL-3
AL-4

A B         C         D          E
Gripper
Flange

Identification

0.121
0.121
0.184
0.184

0.438
0.469
0.719
1.000

0.125
0.125
0.156
0.190

0.125
0.125
0.156
0.156

0.100
0.100
0.150
0.190

0.313
0.344
0.563
0.813

0.082
0.120
0.205
0.219

0.063
0.063
0.063
0.094

0.127
0.127
0.127
0.190

0.313
0.313
0.375
0.500

0º
0º
0º
7º

AL-1
AL-2
AL-3
AL-4

USE THESE DIMENSIONS IN  FABRICATING  SPARE  FINGERS.

A B         C        D         E         F          G       H          J          K    Angle    

+ .002    Nom.  + .005  + .005  + .005  + .005  + .005   Nom.  + .002   + .005   +1/2º

SUGGESTIONS
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B•A•S•E ®  TURRETS  -  SERIES 2

AXIAL TURRETS

B
B

A
A

DTurret Mounting
See Detail “Z”

Gripper Mounting Pads AR-1  Thru AR-4
For Mounting Series 2 Grippers,  2 Places
See Data Sheet No.  9265

C

C

F

G

B

A

45º E

F

Turret Mounting
See Detail  “Z”

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers,  2 Places
See Data Sheet No. 9265

C
D

2.060

Turret Mounting
See Detail “Y”

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers, 2 Places.
See Tech. Data Sheet No.  9265.

D

E

.500

.200

RADIAL TURRETS 45º  CANTED TURRETS

AR-1

AR-2

AR-3

AR-4

3478

3479

3480

PART
No.

Gripper Pad
Identification

4.604

5.313

6.218

1.500

2.000

2.500

2.200

2.200

2.400

1.273

1.627

2.050

0.850

1.100

1.350

1.700

2.200

2.700

3.5

5.5

8.9

A B          C          D         E           F     *Wt.

AR-1

AR-2

AR-3

AR-4

3469

3470

3471

PART
No.

Gripper Pad
Identification

2.370

2.370

2.600

2.256

2.200

2.600

1.620

2.200

2.600

0.850

1.100

1.350

15º

0º

0º

1.200

1.700

2.200

1.700

2.200

2.700

5.1

8.2

16.3

A B        C          D         E         F           G     *Wt.

AR-1

AR-2

AR-3

AR-4

3460

3461

3462

A .500

.200

C

B

Turret Mounting
See Detail “Y”

45º

D A

B

Turret Mounting
See Detail “Z”

Gripper Mounting Pads AR-1 Thru
AR-4

For Series 2 Grippers, 4 Places
See Data Sheet No. 9265

C

B

A

C

D

E

F

Gripper Mounting Pads AR-1 thru AR-4
For Mounting Series 2 Grippers 4 Places
See Data Sheet No. 9265

45º

E

D

2.060

PART
No.

Gripper Pad
Identification

4.250

5.400

6.400

1.600

2.120

2.600

2.700

3.300

3.800

15º

10º

7 1/2º

3.3

5.9

7.5

A B          C        D    *Wt.

Turret Mounting
See Detail “Z”

AR-1

AR-2

AR-3

AR-4

3481

3482

3483

PART
No.

Gripper Pad
Identification

4.000

5.212

6.418

1.600

2.100

2.600

1.600

2.100

2.600

1.302

1.656

2.010

0.850

1.100

1.350

1.700

2.200

2.700

4.3

8.5

13.3

A B          C          D         E           F     *Wt.
AR-1

AR-2

AR-3

AR-4

3472

3473

3474

PART
No.

Gripper Pad
Identification

1.700

2.200

2.700

2.370

2.370

2.600

1.620

2.370

2.600

0.850

1.100

1.350

1.200

1.700

2.200

7.4

9.4

16.0

A B         C           D         E      *Wt.

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers, 4 Places.
See Tech. Data Sheet No.  9265.

AR-1

AR-2

AR-3

AR-4

3463

3464

3465

A

60º

.500

.200

C

B

Turret Mounting
See Detail “Y”

PART
No.

Gripper Pad
Identification

4.250

3.400

6.400

2.700

3.300

3.800

3.600

4.400

5.300

15º

10º

7 1/2º

8.0

12.2

17.5

A B          C       D     *Wt.

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers, 6 Places.
See Tech. Data Sheet No.  9265.

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers, 6 Places.
See Tech. Data Sheet No.  9265.

AR-1

AR-2

AR-3

AR-4

3466

3467

3468

APPLICATION

SPECIFICATIONS

High strength aluminum alloy.
(See material option)

GENERAL PURPOSE MOUNTING TURRET  MOUNTING DETAIL “Y” TURRET  MOUNTING DETAIL “Z”

MATERIAL: 

NOTE
Weight is in ounces for aluminum alloy turrets.
For stainless steel turrets, multiply given weight by a factor of 3.

HOW TO ORDER  STAINLESS STEEL TURRETS

Add the letter “S” as a prefix to the BASIC PART No.
Add 50%  to the BASE PRICE.
EXAMPLE = S   3460

BASIC PART NUMBER
Stainless Steel Prefix

HOW TO ORDER  TURRETS WITH BLANK PADS

Add the letters  “BP” as a suffix to the BASIC PART NO.
Subtract  10%  from the BASE PRICE.

EXAMPLE =  3460 -BP

Blank Pad Suffix 
BASIC PART NO.

HOW TO ORDER  METRIC TURRETS

Metric Turrets incorporate threads, clearance holes &  counterbores to
metric fastener specifications. See inside Front Cover for conversion.
There is no added cost.
Add the letter   “M”   as a prefix to the BASIC PART NO.

EXAMPLE =   M  3460

Metric Prefix. 
BASIC PART NO.

B•A•S•E® MULTIPLE STATION TURRETS  improve productivity
by allowing accumulative pick & place operations without changing
end effectors or other related tooling.   Time spent in major transfer
motion is reduced for robots & other automation equipment.

PART
No.

Gripper Pad
Identification

4.800

6.400

7.900

3.250

4.300

5.250

12 1/2º

7 1/2º

7 1/2º

5.7

11.2

26.4

A B       C      *Wt.

A

C

B

Turret Mounting
See Detail ”Z”

E

D

B

C

A

D
E

F

G

45º

G

F

AR-1

AR-2

AR-3

AR-4

3475

3476

3477

Cham. 45º x .020  +.010

1.625
+.005 B.C.

Drill #20 (.161),Depth .500 min
Tap #10-32, Depth .375 min.
4 equal spaces

X

X

45º
.100 +.020 User’s Option

Optional
1.000 Dia.
Max.

Sect. X-X

1.125
1.124

1.625
+.005 B.C.

X .500
NOM.

X

Drilled & C’bored
For #10 internal
Sock. Hd. Cap Screws
4 Places

Sect. X-X

45º

1.127
1.126

1.625
+.005 B.C.

X .500
NOM.

X

Clearanced Drilled
For #10 Screws
4 Places

Sect. X-X

45º

1.127
1.126

2.000
+.010

PART
No.

Gripper Pad
Identification

2.980

3.980

4.980

2.680

3.540

4.400

1.303

1.820

2.330

0.850

1.100

1.350

2.400

3.140

4.000

1.200

1.700

2.200

1.700

2.200

2.700

7.0

15.4

26.5

A B          C          D          E          F            G     *Wt.

Gripper Mounting Pads AR-1 Thru  AR-4
For Mounting Series 2 Grippers, 6 Places.
See Tech. Data Sheet No.  9265.

Turret Mounting
See Detail ”Z”

AR-1

AR-2

AR-3

AR-4

3484

3485

3486

PART
No.

Gripper Pad
Identification

4.400

5.512

6.936

2.200

2.756

4.400

1.155

1.386

1.800

2.000

2.400

3.118

1.300

1.656

2.000

0.850

1.100

1.350

1.700

2.200

2.700

8.0

14.0

27.0

A B          C          D          E          F            G     *Wt.

ORDERING INFORMATION:



© 2008 MACK CORPORATION Ph: (928)-526-1120    Fax: (928)-526-0473    Web: www.mackcorp.com    Email: info@mackcorp.com

Data sheet 9267

Page:  B7

B•A•S•E® SOFT  SLUG  GRIPPERS

INWARD  THRUSTING  VERSION

OUTWARD  THRUSTING  VERSION

90°    PNEUMATIC  NEEDLE ELEMENTS

90°  BRACKETS 45°  BRACKETS

45°    PNEUMATIC  NEEDLE ELEMENTS

APPLICATIONS:

SCHEMATIC:
3 WAY VALVE
ON COMMAND

PLANT 
AIR

SOFT SLUG

EXH
PORT

SPECIFICATIONS:

SERVICE MEDIUM:  PLANT AIR
M.O.P.:  150 PSI (10 BARS)
M.O.T.:  +250°  F.  (120°C.)
MATERIALS.

BODY & PISTON: STAINLESS STEEL
SPRING: MUSIC WIRE OR STAINLESS
SEALS: VITON O RINGS
BRACKET: STEEL OR STAINLESS STL.
NEEDLE: ALLOY STEEL, HARDENED
FASTENERS:  ALLOY STEEL I.S.H.C.S.

MOUNTING

“H” Holes
2 places

F

G

D FITTING FOR 1/8 I.D.
FLEXIBLE TUBING

PNEU. NEEDLE ELEMENTS
2 SUPPLIED AND
DESCRIBED BELOW.

“A” NEEDLE
PROJECTION
(NOMINAL)

E

B
NOM.
0.188

K

MOUNTING

“H” HOLE
2 PLACES

NOM. 0.188

K

45°

4-40  Internal Thd., 4 Places

C

B

A

PART
No.

4465
4466
4467

4468
4469
4470

* Net thrust force is pressure force minus spring return
force at an inlet pressure of 80  PSI.

1.000
1.000
1.000

1.500
1.500
1.500

0.688
0.688
0.688

1.188
1.188
1.188

0.945
1.345
1.895

1.433
1.633
2.033

0.375
0.375
0.375

0.500
0.500
0.500

0.100
0.300
0.500

0.100
0.300
0.500

5 Lb.
5 Lb.
5 Lb.

15 Lb.
15 Lb.
15 Lb.

*Net
Thrust
ForceA B         C          D          E

PART
No.

4471
4472
4473

4474
4475
4476

* Net thrust force is pressure force minus spring return
force at an inlet pressure of 80  PSI.

1.000
1.000
1.000

1.500
1.500
1.500

0.688
0.688
0.688

1.188
1.188
1.188

1.133
1.533
2.083

1.683
1.883
2.283

0.945
1.345
1.895

1.433
1.633
2.033

0.375
0.375
0.375

0.500
0.500
0.500

0.100
0.300
0.500

0.100
0.300
0.500

5 Lb.
5 Lb.
5 Lb.

15 Lb.
15 Lb.
15 Lb.

*Net
Thrust
ForceA B         C          D          E           F

BRACKET
No.

4477
4479

For mounting 45° pneumatic needle
elements

1.000
1.500

0.500
0.750

0.688
1.188

1.100
1.600

A B         C          D     

E

D

Interchangable needles
Conical Nose is standard
See Needle Options

.188

.125 Holes
4 Places

10-32 Thread
For fitting

.188
R.

A

A/2

B

C

FOR USE IN HANDLING LIGHTWEIGHT SHEETS AND SLUGS OF RESILIENT
MATERIALS  SUCH AS STYROFOAM, RUBBER, PLASTIC,  PAPER  AND CLOTH
WHERE FUNCTIONAL OR COSMETIC EFFECT FROM IMPLEMENT IS NOT
CRITICAL.

Approx. Length of Nose
Is Equal To Needle Travel.

CONICAL NEEDLES ARE SUPPLIED UNLESS OTHERWISE SPECIFIED.

HOW TO ORDER GRIPPERS & NEEDLE ELEMENTS WITH OPTIONAL NEEDLES

Specify the BASIC PART NUMBER followed by the suffix indicating needle style.

EXAMPLE:    4525 -  CONCAVE

Needle style option

BASIC PART NUMBER

HOW TO ORDER SPARE NEEDLES

To order spare needles, please call for the needle style and indicate the part number
of the unit for which the needles are intended.

EXAMPLE:  CONCAVE NEEDLES FOR 4525

Conical Nose

Convex Nose

Concave Nose

Blunt Nose

OPTIONAL NEEDLES:

2.000

This leg is plain for user’s choice
in mounting pattern.

90º

D

See Brackets

B

D

C

ETYP.

F

G J

FITTINGS FOR 1/8 I.D.
FLEXIBLE TUBING

PNEU. NEEDLE ELEMENTS
2 SUPPLIED AND
DESCRIBED BELOW

“A” NEEDLE
PROJECTION
(NOMINAL)

C

45°

J

This leg is plain for user’s
choice in mounting hole pattern

.125 holes
4 places

2.000

A

B

10-32 Thd.
For fitting

A/2 .188

.188 R.

D

45°

C

4-40 internal Thd., 4 places

C
D

E

F Needle
Travel

Interchangable needles
conical nose is standard
See Needle Options

See Brackets

B

A

45°

PART
No.

Pneumatic
Needle

ElementsA B        C          D         E         F           G        H         J          K

4525
4526
4527

4531
4532
4533

0.100
0.300
0.500

0.100
0.300
0.500

1.335
1.618
2.007

1.857
2.000
2.282

0.528
0.712
1.060

0.409
0.423
0.421

0.750
1.500
2.625

1.375
1.688
2.250

1.100
1.100
1.100

1.600
1.600
1.600

0.188
0.188
0.188

0.375
0.375
0.375

0.625
0.625
0.625

0.750
0.750
0.750

0.206
0.206
0.206

0.266
0.266
0.266

1.000
1.000
1.000

1.500
1.500
1.500

0.945
1.345
1.895

1.433
1.633
2.033

4471
4472
4473

4474
4475
4476

PART
No.

Pneumatic
Needle

ElementsA B        C          D         E         F           G        H         J          K

4528
4529
4530

4534
4535
4536

0.100
0.300
0.500

0.100
0.300
0.500

0.321
0.604
0.993

0.489
0.631
0.914

3.464
4.780
6.682

5.134
5.730
6.858

0.750
1.500
2.625

1.375
1.688
2.250

1.100
1.100
1.100

1.600
1.600
1.600

0.188
0.188
0.188

0.375
0.375
0.375

0.625
0.625
0.625

0.750
0.750
0.750

0.206
0.206
0.206

0.266
0.266
0.266

1.000
1.000
1.000

1.500
1.500
1.500

0.945
1.345
1.895

1.433
1.633
2.033

4471
4472
4473

4474
4475
4476

BRACKET
No.

4478
4480

For mounting 90° pneumatic needle
elements

1.000
1.500

0.500
0.750

0.688
1.188

1.100
1.600

A B         C          D     

ORDERING INFORMATION:
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B•A•S•E®  MICRO  GRIPPERS  -  SERIES 3

BASIC  MICRO   GRIPPERS  -  WITHOUT FINGERS

A

B

D

E

G F

“H” Pin Dia

“J” Radius
“K”=Effective diaphragm area in sq. inches.
“L”=Unit weight in ounces.
Stem Travel is 0.100 inch, Nom.
See fitting location & mounting options.

Part No.   

4770 - (   )
4771 - (   )
4772 - (   )
4773 - (   )
4774 - (   )

4765 - (   )
4766 - (   )
4767 - (   )
4768 - (   )
4769 - (   )

1.000
0.875
0.750
0.625
0.500

0.188
0.125
0.125
0.125
0.094

1.462
1.406
1.206
1.138
1.077

0.095
0.095
0.082
0.072
0.075

0.278
0.252
0.202
0.187
0.174

0.600
0.508
0.446
0.376
0.260

0.800
0.680
0.600
0.500
0.376

0.094
0.094
0.063
0.063
0.063

0.047
0.047
0.031
0.031
0.031

1.000
0.875
0.750
0.625
0.500

0.188
0.125
0.125
0.125
0.094

1.462
1.406
1.206
1.138
1.077

0.566
0.490
0.504
0.432
0.300

0.420
0.380
0.460
0.480
0.340

0.500
0.438
0.375
0.313
0.250

2.0
1.5
1.1
0.6
0.4

2.7
1.8
0.8
0.6
0.4

18
20
24
28
29

0.300
0.190
0.106
0.074
0.046

2.0
1.5
1.1
0.6
0.4

C
Sq.

FITTING  LOCATION  &  MOUNTING  CHOICES

MICRO  GRIPPERS WITH BLANK FINGERS

MICRO  GRIPPERS WITH INTERNAL GRIPPING  FINGERS

MICRO  GRIPPERS WITH EXTERNAL GRIPPING  FINGERS

A

B

D C

CD

.100

.100

E
Max.

F

E
Max

F

Sq.

A

B
Sq.

“G”=Gripper Weight in ounces.
“H”=Pinch force in pounds at tip under spring closing force.
“J”=Finger Rotation in degrees.
See uppermost view & table for dimensions not shown
See fitting location & mounting options.

4775 - (   )
4776 - (   )
4777 - (   )
4778 - (   )
4779 - (   )

1.000
0.875
0.750
0.625
0.500

0.188
0.125
0.125
0.125
0.094

1.462
1.406
1.206
1.138
1.077

0.566
0.490
0.504
0.432
0.300

0.420
0.380
0.460
0.480
0.340

0.500
0.438
0.375
0.313
0.250

2.0
1.5
1.1
0.6
0.4

2.7
1.8
0.8
0.6
0.4

18
20
24
28
29

“G”=Gripper Weight in ounces.
“H”=Pinch force in pounds at tip under spring closing force.
“J”=Finger Rotation in degrees.
See uppermost view & table for dimensions not shown
See fitting location & mounting options.

C

SPECIFICATIONS:

MAX. O.P.:  150 PSI (10 BARS)
MIN. OPER. PRESS., 60 PSI (4 BARS)
MAX. OPER. TEMP.,   150° F.  (65° C.)
MATERIALS:

HOUSING & FINGERS:  ALUM.  ALLOY
STEM  &  PINS: STAINLESS STEEL
SPRING: MUSIC WIRE OR ST. STEEL
FASTENERS:  ALLOY STEEL I.S.H.C.S.
FITTING:  BRASS

All micro grippers operate on the principle of single acting pneumatic
cylinders controlled by a simple three-way valve circuit.  Fingers open
when air pressure is applied and clode by spring force when pressure
is exhausted.

Barbed fittings are supplied for 1/16” I.D. plastic hose.

NOTES:
Fingers may be oriented 90 ° relative to mounting holes by removing
fasteners and rotating body sections relative  to each other.

USE SUFFIX “AF/SM” FOR THE AFT FITTING & SIDE MOUNTING
CONFIGURATION SHOWN BELOW.

USE SUFFIX “AF/AM” FOR THE AFT FITTING & AFT MOUNTING
CONFIGURATION SHOWN BELOW.

Barbed fitting for
1/16 I.D.  hose.

“C” Int. Thd.
2 Places

.188 B

Configuration

Identification

AF/SM

A B         C

1.000
0.875
0.750
0.625
0.500

0.438
0.375
0.281
0.226
0.148

4-40
4-40
4-40
2-56
2-56

A
Sq.

Barbed fitting for
1/16 I.D.  hose.

“C” Int. Thd.
2 Places

B

Configuration

Identification

AF/AM

A B         C

1.000
0.875
0.750
0.625
0.500

0.750
0.625
0.563
0.438
0.375

4-40
4-40
4-40
2-56
2-56

A
Sq.

USE SUFFIX “SF/SM” FOR THE SIDE FITTING & SIDE MOUNTING
CONFIGURATION SHOWN BELOW.

Barbed fitting for
1/16 I.D.  hose.

“C” Int. Thd.
2 Places

B

.188

.188

Configuration

Identification

SF/SM

A B         C

1.000
0.875
0.750
0.625
0.500

0.438
0.375
0.281
0.226
0.148

4-40
4-40
4-40
2-56
2-56

A
Sq.

USE SUFFIX “SF/AM” FOR THE SIDE FITTING & AFT MOUNTING
CONFIGURATION SHOWN BELOW.

Barbed fitting for
1/16 I.D.  hose.

“C” Int. Thd.
2 Places

B

.188

Configuration

Identification

SF/AM

A B         C

1.000
0.875
0.750
0.625
0.500

0.750
0.625
0.563
0.438
0.375

4-40
4-40
4-40
2-56
2-56

A
Sq.

SCHEMATIC - Use three-way valve for control.

Air In

HOW TO ORDER MICRO-GRIPPERS

A COMPLETE PART NUMBER consists of a four digit
number followed by a suffix to indicate fitting location
and mounting style.  See fitting & mounting  choices.
EXAMPLE= 4770 - AF/SM

Aft Fitting/Side Mounting
Four Digit Number From Tables

HOW TO ORDER ALL STAINLESS MICRO GRIPPERS

Add the letters  “SS”  as a prefix to the COMPLETE
PART NUMBER.   Add  50% to the BASE PRICE.
EXAMPLE= SS - 4770 - AF/SM

Complete Part Number
All Stainless Steel Prefix

D

.100

E

Max.

F

A

B
Sq.

4780 - (   )
4781 - (   )
4782 - (   )
4783 - (   )
4784 - (   )

1.000
0.875
0.750
0.625
0.500

0.188
0.125
0.125
0.125
0.094

1.462
1.406
1.206
1.138
1.077

0.566
0.490
0.504
0.432
0.300

0.420
0.380
0.460
0.480
0.340

0.500
0.438
0.375
0.313
0.250

2.0
1.5
1.1
0.6
0.4

2.7
1.8
0.8
0.6
0.4

18
20
24
28
29

“G”=Gripper Weight in ounces.
“H”=Pinch force in pounds at tip under spring closing force.
“J”=Finger Rotation in degrees.
See uppermost view & table for dimensions not shown
See fitting location & mounting options.

Air In

ExhaustExhaust

A B     C     D     E     F     G     H     J     K     L

Part No.   A B     C     D     E     F     G   H    J    

Part No.   A B     C     D     E     F     G   H    J    

Part No.   A B     C     D     E     F     G   H    J    

ORDERING INFORMATION:
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“X” AXIS B•A•S•E® TRANSPORTERS - SER. 2

TYPE NO. S2626-( ) WITHOUT ANTI-ROTATION KEY

2.500 O.D.

2.125 B.C.

1.750

LUBE FITTING

1.123
1.121

ATTACHMENT HOLES
4-40 INT.  THDS. 4 PLACES

*SEE “X” AXIS TECH. DATA SHEET 9270 FOR ADDED INFO.

MOUNTING HOLES
FOR 10-32 I.S.H.C.S.
4 PLACES

.925

.915

TRAVEL

.200

*MOUNTING PAD BR-1

2.800  + TRAVEL
.900

APPLICATIONS

TYPE  S2626-(  )  “X” AXIS TRANSPORTERS are units with pistons free to
“float” in angular rotation about the central axis.  Use includes low cost
robotic applications where a precise angular position is not essential on
the approach & withdrawal of an end effector.  An example is an applica-
tion where a three finger gripper, mounted in-line, picks up and places a
dowel pin or similar body of revolution by gripping from the end.

SPECIFICATIONS:
SERVICE:  PLANT AIR
M.O.P.: 150PSI (10 BARS)
M.O.T.: 250°  F. (120° C)
EXT. PISTON AREA: 1.76 Sq. In.
RET. PISTON AREA: 0.76 Sq. In.
EXT. PISTON FORCE: 140 Lb. @80 PSI
RET. PISTON FORCE: 60 Lb.  @80 PSI
RATED LOAD NORMAL TO THE MAJOR AXIS IS 5 LBS.

REPEATABILITY  ALONG  THE MAJOR AXIS IS +.002”

MATERIALS:
BODY & PISTON: HARD ANODIZED ALUM. ALLOY
COVERPLATE:  ALUMINUM  ALLOY
SEALS: VITON  O  RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S.
FITTINGS: BRASS

SPECIFICATIONS:
SERVICE:  PLANT AIR
M.O.P.: 150PSI (10 BARS)
M.O.T.: 250° F. (120° C)
EXT. PISTON AREA: 1.16 Sq. In.
RET. PISTON AREA: 0.76 Sq. In.
EXT. PISTON FORCE: 90 Lb. @80 PSI
RET. PISTON FORCE: 60 Lb.  @80 PSI
RATED LOAD NORMAL TO THE MAJOR AXIS IS 5  LBS.

REPEATABILITY  ALONG  THE MAJOR AXIS IS +.002 INCH

RATED TORQUE:  10 INCH POUND
ANGULAR DISPLACEMENT WITHOUT TORQUE IS +1 DEGREE

ANGULAR DISPLACEMENT WITH RATED TORQUE IS +3 DEGREES

MATERIALS:
BODY & PISTO N: HARD ANODIZED ALUM. ALLOY
COVERPLATES: ALUMINUM ALLOY
STRUT: STAINLESS STEEL
FOLLOWER: BEARING BRONZE
SEALS: VITON O RINGS
FASTENERS: ALLOY STEEL I.S.H.C.S.
FITTINGS: BRASS

TYPE S2626 - (    )  “X”   AXIS TRANSPORTERS  are offered with piston
travel increments of 10/10 (1.000) inches thru a maximum of 10 inches.

ASSEMBLY WEIGHT:
APPROX. 1.4 lb. + .07 lb.  for each travel increment of one inch.

APPLICATIONS

TYPE S2627-(  ) “X” AXIS TRANSPORTERS are used for low cost pick &
place motions along a translating axis in applications where the trans-
porter piston is keyed against rotation.  Typical applications include
those where the gripper must be aligned to pick or place an object in a
fixed location such as entering a confined space or gripping an object in
a specific manner.  TYPE S2627- (  )  “X” AXIS TRANSPORTERS are also
required when picking or placing an object which has an overhang-
ing moment which would produce rotation on an un-keyed piston.

TYPE S2627 - (    )  “X”   AXIS TRANSPORTERS  are offered with piston
travel increments of 10/10 (1.000) inches thru a maximum of 10 inches.

ASSEMBLY WEIGHT,  APPROX.
2.0 lb.+ .075 lb.  for each travel increment of one inch.

ASSEMBLY WEIGHT,  APPROX.
2.0 lb.+ .075 lb.  for each travel increment of one inch.

*MOUNTING FLANGE CL-1

*MOUNTING PAD BR-1 *MOUNTING FLANGE CL-1

* MONO-TAPER™
FITTINGS
2 SUPPLIED

S

45°
S

*SEE “X” AXIS TECH. DATA SHEET 9270 FOR ADDED INFO.
SEE VIEW ABOVE FOR DIMENSIONS NOT SHOWN.

PISTON
FIXED

TRAVEL

.200

3.000+ TRAVEL
1.100S

45°

S

*MOUNTING 
PAD BR-1

*MOUNTING
FLANGE CL-1

*SEE “X” AXIS TECH. DATA SHEET 9270 FOR ADDED INFO.
SEE UPPER VIEWS FOR DIMENSIONS NOT SHOWN. OUTBOUND

TRAVEL ADJUSTMENT
& LOCK RING

TRAVEL

.200

3.000+ TRAVEL

1.100 S

45°

S

*MOUNTING PAD BR-1

*MOUNTING
FLANGE 

CL-1

*SEE “X” AXIS TECH. DATA SHEET 9270 FOR ADDED INFO.

HOW TO ORDER BASIC “X” AXIS TRANSPORTERS
A BASIC PART NUMBER consists of the  TYPE NUMBER followed by a
dash number to indicate piston travel in increments of  10/10  (1.000)  inches.

HOW TO ORDER METRIC TRANSPORTERS
A BASIC METRIC PART NUMBER cinsists of the TYPE NUMBER with a
prefix “M”  and a suffix to indicate piston travel in millimeters.

EXAMPLE:   S2626   - 60

EXAMPLE:   M S2626  -  254

Indicates piston travel of 60/10 (6.000)

Identifies “X”  AXIS TRANSPORTER by TYPE.

HOW TO ORDER  SERVICE KITS
Add the suffix “SK”  to the BASIC PART NUMBER

EXAMPLE:   S2626 - 60 -  SK

Indicates a Buna “N” service kit

BASIC PART NUMBER.

Travel in millimeters (equivalent to 10 in.)

TYPE NUMBER
Metric Prefix

METRIC TRANSPORTERS are dimensionally equivalent to U.S. CUSTOMARY
TRANSPORTERS except mounting holes, counterbores, threads and fasteners
are converted to Metric Standards.  There is no added cost for Metric Versions.

SEE UPPER VIEWS FOR DIMENSIONS NOT SHOWN.

PISTON OUTBOUND TRAVEL
ADJUSTING SCREW

GRAR BOX

TRAVEL

.200

3.875+ TRAVEL

1.975

TYPE NO. S2627-( ) WITH NON-ROTATING PISTON

TYPE NO. S2624-( ) WITH NON-ROTATING PISTON & ADJUSTABLE STOP ON AFT END 

TYPE NO. S2625-( ) WITH NON-ROTATING PISTON & ADJUSTABLE STOP ON THE SIDE

TYPE   S2624-  (  )  “X”   AXIS  TRANSPORTERS  are identical to TYPE  S2627  - (  ) with the addition
of a travel adjustment to set outbound travel position.   A fine adjustment  (24 TPI)  is provided and
outbound travel can be set & locked anywhere within the travel range by removing the lock ring, making
an adjustment & re-installing the lock ring.

Travel choices & specifications are the same as TYPE S2627 - (  )  “X”  AXIS TRANSPORTERS.

APPLICATIONS

ASSEMBLY WEIGHT,  APPROX.
2.5 lb.+ .075 lb.  for each travel increment of one inch.

TYPE   S2625-  (  )  “X”   AXIS  TRANSPORTERS  are identical to TYPE  S2624 -  (  )   TRANSPORTERS
except for the addition of a GEAR BOX which provides self locking adjustment from the side.   The gear
box adds 0.875 inches to the overall length as shown.

Travel choices & specifications are the same as TYPE S2627 - (  ) “X” AXIS TRANSPORTERS.

APPLICATIONS

ORDERING INFORMATION:
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TECH DATA - “X” AXIS TRANSPORTERS  -  SER. 2

MOUNTING

COMPONENT SELECTION

TYPICAL SYSTEM SCHEMATIC FITTINGS

CONTROL

POSITION  INDICATOR

4 WAY VALVE
SOLENOID  OPER.

FRL

AIR IN

EXHAUST

SPEED CONTROL VALVES

“X”  AXIS  TRANSPORTER

SERVICINGADJUSTMENTS

ADJUSTING SCREW

LOCK RING

TURN ADJUSTING SCREW
CLOCKWISE TO SHORTEN
PISTON TRAVEL AND
INSTALL LOCKRING.

LUBE FITTING

WIPER

SERVICE INTERVAL:
1/10 MILLION CYCLES

GREASE GUN WITH THE
SAME GREASE AS USED
FOR EXTENDED  SERVICE
LUBE ON AUTOMOBILES.

.925

.915

1.127
1.125

2.130
2.120

.625  MIN.

10-32 INT.  THD. HOLES OR 7/32   (.219)  HOLES
FOR THRU BOLTS.      4 PLACES.

B

.063

MOUNTING FLANGE CL-1 HOLE REQ’D. FOR TRAVEL STOP
ADJUSTMENT ON SER. S-2624 - (   )

MOUNTING  PAD  CR-1

COMPONENTS WITH MOUNTING FLANGE CL-1 ATTACH
DIRECTLY TO  MOUNTING PAD CR-1

COMPONENTS WITH MOUNTING FLANGE BL-1 ATTACH DIRECTLY
TO  MOUNTING PAD BR-1

MOUNTING PAD BR-1

“X” AXIS
TRANSPORTER

SECT. B-B

X

“Y”  AXIS TRANSPORTER  (TY)
“Z”  AXIS TRANSPORTER  (TZ)

INTERMADIATE
STOP CYLINDER  (SC)

SOLENOID OPERATED
FOUR WAY VALVES

Two piece elbows for 1/8” I.D.  plastic tubing are supplied
unless one of the options below is specified.
Fittings are on Section S-S

To dress control lines radially outward,  disassemble elbows &
install only the barbed section.

An optional elbow  for 1/16” I.D.  plastic tubing.  If required,
add   - 1/16  as a suffix to the  BASIC PART NO.
EXAMPLE:   S2626-(  )-1/16
There is no added cost.

10-32 straight threaded optional ports if required, add  -1032
as a suffix to the  BASIC PART NO.
EXAMPLE:   S2626-(  )-1032
There is no added cost & fittings are not supplied.

To dress 1/16” I.D.  plastic tubing radially outward, disassemble
two piece elbow & install only the barbed section.

TWO PIECE MONO - TAPER™ ELBOWS ARE SUPPLIED.
MONO - TAPER™ FITTINGS  ARE  RUGGED,  MINIATURE FITTINGS BASED ON
S.A.E.  1/14-28  LT  STANDARDS WHERE  ALL THE TAPER IS INCORPORATED
INTO THE FITTING.   PORTS ARE 1/4-28  INTERNAL STRAIGHT THREADS.

PLANT AIR

“X”  AXIS TRANSPORTER  (TX)

GRIPPER (GR)

PROGRAMMABLE CONTROLLER

12 VDC

X

X

X

X

X X

X

X

X

B
1/8  (.125)  THRU  HOLES
4  PLACES

MOUNTING FLANGE BL-1

45°

L
IN

E

Y
1 Y

Y
3

Y
4

C
O

M

Y
5

L
IN

E

X
9

X
1

0

C
O

M
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“Y”  AXIS   B•A•S•E®  TRANSPORTERS   -  SER. 2

TWO   ADJUSTABLE STOP CONFIGURATION

2.150

2.000

A
A

C

TRAVEL

TRAVEL

ADJUSTING
SCREW

ADJUSTING
SCREW

ADJUSTING
SCREW
LOCK

ADJUSTING
SCREW
LOCK

4.000 MAX.
2.400 MIN.

SHOCK
ABSORBER
(FIXED)
2 SUPPLIED
SEE DATA
SHEET 9275

SHOCK
ABSORBER
(ASJUSTABLE POSITION)
SEE DATA SHEET 9275
2 SUPPLIED

1.000

2.000

MODEL
NO.

S2750-20
S2750-40
S2750-60
S2750-80
S2750-100
S2750-120

2.000
4.000
6.000
8.000

10.000
12.000

7.000
11.000
15.000
19.000
23.000
27.000

1.000
1.000
1.000
1.000
2.000
2.000

4.0
5.0
6.5
7.5

10.0
12.0

B•A•S•E® “Y”  AXIS TRANSPORTERS  are used for low cost
transfer along the “Y” axis of the integrated B•A•S•E® coordinate
system.
Typical applications include those where a B•A•S•E® GRIPPER
is mounted to an “X”  AXIS  TRANSPORTER or other load
handling device which requires linear motion.

APPLICATION

DESCRIPTION SPECIFICATIONS SCHEMATIC

MAX.
TRAVEL
(inches)

NOM.
DIM. “A”
(inches)

NOM.
DIM. “B”
(inches)

APPROX
WEIGHT

(lbs.)

MODEL
NO.

S4839-20
S4839-40
S4839-60
S4839-80
S4839-100
S4839-120

2.000
4.000
6.000
8.000

10.000
12.000

7.000
11.000
15.000
19.000
23.000
27.000

1.000
1.000
1.000
1.000
2.000
2.000

3.800
4.800
5.800
6.800
7.800
8.800

5.0
6.0
7.5
8.5

11.0
13.0

MAX.
TRAVEL
(inches)

NOM.
DIM. “A”
(inches)

NOM.
DIM. “B”
(inches)

NOM.
DIM. “C”
(inches)

APPROX
WEIGHT

(lbs.)

*MONO-TAPER™
FITTINGS

*MONO-TAPER™
FITTINGS

*MOUNTING
PAD
CR-1

*MOUNTING
PAD CR-1

INTERMEDIATE
STOP CYLINDER
2 SUPPLIED 
SEE DATA
SHEET 9275

INTERMEDIATE
STOP CYLINDER

FRAME

MOTION
CARRIAGE

ADJUSTING
SCREW

SHOCK ABSORBER
(END POSITION)

FOUR ADJUSTABLE STOP
POSITIONS

TWO ADJUSTABLE STOP 
POSITIONS

FLUID MEDIUM: SHOP AIR
MAXIMUM OPERATING PRESSURE: 150 PSI
MAXIMUM OPERATING TEMPERATURE: 150° F
STOP ADJUSTMENT FROM ZERO TO MAX. TRAVEL
FORCE IN PLUS “Y” DIRECTION: 70LB. @ 80 PSI
FORCE IN MINUS “Y” DIRECTION: 55LB @ 80 PSI
RATED PAYLOAD:  15 LB.
RATED OVERHANGING MOMENT: 80 INCH POUND
REPEATABILITY:  PLUS OR MINUS .002 INCHES
REPROGRAMMABLE BY SETTING TRAVEL STOPS

MATERIALS:
ALUMINUM ALLOY & STAINLESS STEEL
SEALING ELEMENTS: VITON O RINGS

B•A•S•E® “Y” AXIS TRANSPORTERS are part of an integrated line
of Basic Automation Systems Elements for a building block approach
to programmable non-servo robots.

Essentially, a “Y”  AXIS TRANSPORTER is a motion conversion
mechanism operated with plant air for transfering small loads thru
short distances along the “Y” axis of a B•A•S•E® coordinate system.

The “Y” AXIS nomenclature is assigned to this product in order to 
differentiate between other  translating motion in the B•A•S•E®
ROBOTIC SYSTEM,  however  “Y”  AXIS TRANSPRORTERS will
operate in any position.

Mounting may be to existing structures,  to B•A•S•E® “Z” AXIS
TRANSPORTERS  and to  other motion  transfer devices.

Numerous load handling mechanisms may be attached to the “motion
transfer pad” of a “Y”  AXIS TRANSPORTER including an “X”
AXIS TRANSPORTER with  B•A•S•E® GRIPPERS.

The combination of a   GRIPPER,   an “X”  AXIS  TRANSPORTER
and a “Y” AXIS   TRANSPORTER  provides rectilinear motion in
the X-Y plane of a B•A•S•E® coordinate system.  See the “Y” AXIS
TECH.  DATA SHEET.

Special features include an improved guide system for extended
service life, standardized mounting for interchangeability with
other B•A•S•E® COMPONENTS and travel stops which are adjustable.

Operation is positive with pressure acting in both plus and minus
“Y” directions.   Maximum operating  pressure is 150 PSI in pneumatic
service, however most applications operate on plant air at 80 PSI
using conventional four way valve circuits.

Overall mass of moving parts have been kept to a minimum for
rapid cycling.  Cycle rate is primary  a  function  of factors related
to control and 30 cycles per minute is possible with short travels.

SHOCK
ABSORBER

ADJUSTING
SCREW

MOTION
CARRIAGE

FRAME

MOTION
TRANSFER
PAD

MOTION
TRANSFER
PAD

*SEE “Y” AXIS TECH DATA
SHEET 9272

*SEE “Y” AXIS TECH DATA
SHEET 9272

3.250

2.875

2.300

2.150

2.000

3.250

2.875

1.500

*MOUNTING
FLANGE
DL-1

*MOUNTING
FLANGE
DL-1

FOUR  ADJUSTABLE STOP CONFIGURATION
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TECH DATA - “Y” AXIS TRANSPORTERS - SER. 2

MOUNTING “Y” AXIS
TRANSPORTER

7/32 (.219)  CL.  HOLES
4 PLACES

10-32 INT. THREADED HOLES
OR 7/32 (.219) CL. HOLES FOR
THRU BOLTS.  4 PLACES.

1

2

3

1

1    INTERMEDIATE STOP CYLINDER

“Z” AXIS TRANSPORTER  (TZ)

“Y” AXIS TRANSPORTER  (TY)

“X” AXIS TRANSPORTER  (TX)

GRIPPER  (GR)

12 VDC

PROGRAMMABLE CONTROLLER

INTERMEDIATE
STOP CYLINDER (SC)

SOLENOID  OPERATED
FOUR WAY VALVES

PLANT AIR

2

2    MOTION CARRIAGE

3

3    ADJUSTING SCREW

4

4    FRAME

5

5    ADJUSTABLE END STOP

CARRIAGE TRAVELS TO ADJUSTABLE END STOPS

WITH INTERMEDIATE STOP CYLS.  RETRACTED.
WITH INTERMEDIATE STOP CYLS. EXTENDED, THE
CARRIAGE TRAVELS TO POSITIONS SET BY THE 
ADJUSTING SCREW.  TRAVEL RANGE IS FROM MID-
POINT TO END OF TRAVEL.

FOUR ADJUSTABLE STOP POSITIONS

CARRIAGE

AIR
CYLINDER

PRESSURE TO
RAISE FOR  + Y
MOTION

PRESSURE TO
LOWER FOR  + Y
MOTION

USE STANDARD  4 WAY VALVES  FOR CONTROL

GUIDE
RODS

FRAME

Components with Mounting FLange CL-1 attach
directly to Mounting Pad CR-1

Components with Mounting FLange DL-1 attach
directly to Mounting Pad DR-1

MOUNTING FLANGE  CL-1 MOUNTING PAD  DR-1

TWO ADJUSTABLE STOP POSITIONS

2.130
2.120

2.005
1.995

1    SHOCK ABSORBER

2    ADJUSTING SCREWS

3    MOTION CARRIAGES

ADJUSTING SCREW POSITIONS THE
MOTION CARRIAGE ANYWHERE
FROM MID POINT OF TRAVEL TO
THE END OF TRAVEL.

2.880
2.870

MOUNTING
PAD CR-1 MOUNTING

FLANGE
DL-1

WITH  2748  BRACKETSTO EXISTING STRUCTURETO “Z”  AXIS  TRANSPORTER

B•A•S•E®
INTERMEDIATE
STOP CYLINDER

B•A•S•E®
“Z”  AXIS
TRANSPORTER

B•A•S•E®
“Y”  AXIS
TRANSPORTER

B•A•S•E®
“X”  AXIS
TRANSPORTER

B•A•S•E®
GRIPPERS

PICK UP

PROCESS

DROP

TYPICAL
MOTION

PATTERNSA

B

C

D

E

B•A•S•E®
ROLL
ROTATORS

WITH  2749  BRACKETS

SUGGESTIONS

COMPONENT  SELECTION

TYPICAL SYSTEM SCHEMATIC

CONTROL

FITTINGS
TWO PIECE MONO-TAPER™ ELBOWS ARE SUPPLIED.
MONO - TAPER™ FITTINGS ARE RUGGED,  MINIATURE FITTINGS  BASED ON
S.A.E.  1/14-28 LT  STANDARDS WHERE ALL THE TAPER IS INCORPORATED
INTO THE FITTINGS. PORTS ARE 1/4-28 INTERNAL STRAIGHT THREADS.

Two piece elbows for 1/8”   I.D. plastic tubing are supplied
unless one of the options below is specified.

To dress control lines radially outward, disassemble elbows &
install only the barbed section.

An optional elbow for  1/16”  I.D. plastic tubing. If required,
Add  - 1/16  as  a suffix to the  BASIC PART NO.
EXAMPLE:   S2750-20-1/16
There is no added cost.  

To dress 1/16” I.D.   plastic tubing radially outward, disassemble
two piece elbow & install only the barbed section.

10-32 straight threaded optional ports. If required, add  -1032
As a suffix to the BASIC PART NO.
EXAMPLE:  S2750-20-1032
There is no added cost & fittings are not supplied.

ADJUSTMENTS

ADJUSTMENTS

L
IN

E

Y
1

Y
2 Y
3

Y
4

C
O

M

Y
5

L
IN

E

X
9

X
1

0

C
O

M
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“Z”   AXIS  B•A•S•E®  TRANSPORTERS  -  SER. 2

TWO  ADJUSTABLE STOP CONFIGURATION

FOUR  ADJUSTABLE STOP CONFIGURATION

DESCRIPTION

APPLICATION

SPECIFICATIONS

SCHEMATIC

SCHEMATIC

2.375

2.000

1.600

*MOUNTING  PAD CR-1

TRAVEL

A

2.000
SPACING

1.500

SHOCK ABSORBER
(FIXED)
2 SUPPLIED
SEE DATA SHEET
NO. 9275

MOTION
TRANSFER PAD

* SEE “Z”  AXIS TECH. DATA SHEET 9274

MODEL
NO.

S-2820-20
S-2820-40
S-2820-60
S-2820-80
S-2820-100
S-2820-120

2.000
4.000
6.000
8.000

10.000
12.000

7.000
11.000
15.000
19.000
23.000
27.000

5.0
7.0
8.5

10.0
12.0
14.0

2.375

2.000

MOTION
TRANSFER
PAD

INTERMEDIATE STOP
CYLINDER.  2 SUPPLIED.
SEE DATA SHEET 9275

SHOCK ABSORBER
(ADJUSTABLE POSITION)
SEE DATA SHEET 9275
2  SUPPLIED.

ADJUSTING
SCREW

* MOUNTING
PAD CR-1

* MOUNTING
PAD DR-1

ADJUSTING  SCREW LOCK

*  SEE “Z” AXIS TECH. DATA  SHEET  9274

4.000 MAX.

2.400 MIN.

TRAVEL

* MONO-TAPER™
FITTINGS

“A”

2.000 1.500

3.625

4.000

* MOUNTING
FLANGE  EL-1

“B”

MAX.
TRAVEL
(inches)

NOM.
DIM. “A”
(inches)

UNIT
WEIGHT

(lbs)

* MONO-TAPER™
FITTINGS

* MOUNTING PAD DR-1 
ADJUSTING SCREW LOCK

* MOUNTING
FLANGE
EL-1

4.000

3.625

ADJUSTING SCREW

SHOCK  ABSORBER

ADJUSTING SCREW

CARRIAGE
FRAME

TWO  ADJUSTABLE  STOP POSITIONS

MODEL
NO.

S-4840-20
S-4840-40
S-4840-60
S-4840-80
S-4840-100
S-4840-120

2.000
4.000
6.000
8.000

10.000
12.000

7.000
11.000
15.000
19.000
23.000
27.000

3.800
4.800
5.800
6.800
7.800
8.800

6.0
8.0
9.5

11.0
13.0
15.0

MAX.
TRAVEL
(inches)

NOM.
DIM. “A”
(inches)

NOM.
DIM. “B”
(inches)

UNIT
WEIGHT

(lbs) INTERMEDIATE
STOP CYLINDER

ADJUSTING SCREW

SHOCK
ABSORBER

CARRIAGEFRAME

FOUR  ADJUSTABLE  STOP POSITIONS

These units may be used as simple motion devices or combined with other elements in the B•A•S•E®
ROBOTIC SYSTEM   for combinations of motions as required.   A full six -axis robot with gripper may
be structured with appropriate  combinations of  B•A•S•E®  ROBOTIC  COMPONENTS.

FLUID  MEDIUM:  PNEUMATICS  (SHOP AIR)
MAXIMUM OPERATING PRESSURE:  150 PSI
MAXIMUM OPERATING TEMPERATURE:  150° F.
INTERNAL LUBRICANT:   LO-PRO® LUBE
EXTERNAL FINISH:    STRIA-TEX®
TRAVEL RANGE:  SEE TABLES
FORCE IN + “Z”   DIRECTION:  70 LB. @ 80 PSI
FORCE IN - “Z”    DIRECTION:  55 LB. @ 80 PSI
RATED  PAYLOAD:  20  LB.
RATED OVERHANGING MOMENT:   80  IN. LB.
REPEATABILITY:   PLUS OR MINUS  .002 INCHES
REPROGRAMMABLE BY RESETTING TRAVEL STOPS

MATERIALS: 
ALUMINUM ALLOY,  STAINLESS STEEL AND BRONZE
SEALING ELEMENTS: VITON O RINGS

B•A•S•E®  “Z”  AXIS TRANSPORTERS are part of an integrated product line of BASIC AUTO-
MATION SYSTEMS ELEMENTS  for a “Start Simple Approach” to practical non-servo robots.

Essentially, a “Z”  AXIS TRANSPORTER is a precision slide table operated by plant air for trans-
ferring small loads through short distances along a horizontal axis. 

The “Z” AXIS  nomenclature is assigned in order to differentiate between this product and other
transporter units in the B•A•S•E® ROBOT SYSTEM,  however “Z” AXIS TRANSPORTERS will
operate in any position.

Mounting may be to an existing device or to fixed brackets for single axis translating motion.

Numerous load handling devices may be attached directly to the “motion transfer pad” for single
axis transfer.  “Z” AXIS TRANSPORTERS may also be combined with “Y”  and  “X”   AXIS
TRANSPORTERS for three axis motion.  Further, B•A•S•E® ROTATORS and GRIPPERS may
be added for full six axis motion in robot applications.

Special features include an improved guide for extended service life and standardized  mounting for 
interchangeability with other  B•A•S•E®  ROBOTIC COMPONENTS.
Travel stops are provided for position control.

Operation is positive with pressure in both plus and minus directions.   Most applications operate
directly on plant air at  80  PSI  using regular four way,  solenoid  operated air valves.   A simple cam
timer may be used for elementary control,  a programmable  controller  for  intermediate control and
a computer may be used when these units are incorporated into a sophisticated operating system.

Mass of moving parts have been kept to a minimum for rapid cycling.   Cycle rate is influenced by 
factors related to control.   One motion per second is a practical objective.
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TECH  DATA -   “Z”  AXIS TRANSPORTERS  -  SER. 2

MOUNTING

7/32 (.219) CL.  HOLES
4 PLACES

2.130
2.120

2.880
2.870 7/32 (.219) CL. HOLES

4  PLACES

“Z”  AXIS
TRANSPORTERS

MOUNTING
FLANGE

EL-1

COMBINED
MOUNTING PADS
CR-1 &  DR-1

Components with Mounting Flange  DL-1  attach directly
to Mounting Pad  DR-1

Components with Mounting Flange  CL-1  attach 
directly to Mounting Pad  CR-1

MOUNTING  FLANGE  CL-1
MOUNTING  FLANGE  DL-1

2.005
1.995

3.630
3.620

2.005
1.995

Components with Mounting Flange EL-1  attach directly
to Mounting  Pad  ER-1

MOUNTING PAD  ER-1

1   INTERMEDIATE STOP CYL.
2   FRAME
3   CARRIAGE
4   ADJUSTING SCREW
5   ADJUSTABLE END STOP

FOUR ADJUSTABLE STOP POSITIONS

WHEN INTERMEDIATE STOP CYLINDERS ARE RETRACTED, THE CARRIAGE
TRAVELS TO ADJUSTABLE END STOPS.  WITH INTERMEDIATE STOP CYLS.
EXTENDED, THE CARRIAGE TRAVELS TO POSITIONS SET BY THE ADJUST-
ING SCREWS. TRAVEL RANGE IS FROM MIDPIOINT TO END OF TRAVEL.

B•A•S•E®
INTERMEDIATE
STOP CYLINDER

B•A•S•E®
“Z” AXIS
TRANSPORTER

B•A•S•E®
ROLL
ROTATORS

TYPICAL
MOTION

PATTERNS

PICK UP

“Y”  AXIS  TRANSPORTER  (TY)

“X”  AXIS  TRANSPORTER  (TX)

GRIPPER (GR)

INTERMEDIATE 
STOP CYLINDER  (SC)

SOLENOID OPERATED
FOUR WAY VALVES

PLANT AIR

12 VDC

Two piece elbows for 1/8”  I.D. plastic tubing are supplied
unless one of the options below is specified.

To dress control lines radially outward,  disassemble elbows &
install only the barbed section.

An optional elbow for  1/16”  I.D.  plastic tubing.  If required,
Add  -  1/16 as a suffix to the  BASIC PART NO.
EXAMPLE:  S2820-20-1/16
There is no added cost.

To dress 1/16” I.D.  plastic tubing radially outward,  disassemble
two piece elbow & install only the barbed section.

10-32 Straight threaded optional ports. If required, Add - 1032
as a suffix to the BASIC PART NO.
EXAMPLE:     S2820-20-1032
There is no added cost & fittings are not supplied.

PROGRAMMABLE CONTROLLER

“Z”  AXIS  TRANSPORTER  (TZ)

PROCESS

DROP

B•A•S•E®
“Y” AXIS
TRANSPORTER

B•A•S•E®
“X” AXIS

TRANSPORTER

A

B

C

D

E

B•A•S•E®
GRIPPERS

1 2 3

1  SHOCK ABSORBER

2  ADJUSTING SCREW

3  CARRIAGE

1 2 3 4 5

10-32 INT. THREADED HOLES OR
7/32  (.219)  CL. HOLES FOR THRU
BOLTS.    4 PLACES

ADJUSTMENTS

COMPONENT SELECTION

TWO ADJUSTABLE STOP POSITIONS

PRESSURE TO
MOVE LEFT

AIR CYLINDER

CARRIAGE

USE A STANDARD FOUR WAY VALVE

TWO PIECE MONO-TAPER™ ELBOWS ARE SUPPLIED.
MONO-TAPER™ FITTINGS ARE RUGGED, MINIATURE FITTINGS BASED ON
S.A.E. 1/ 4-28 LT  STANDARDS WHERE ALL THE TAPER IS INCORPORATED
INTO THE FITTING.  PORTS ARE 1/4-28 INTERNAL STRAIGHT THREADS.

FRAME

GUIDE RODS

PRESSURE TO
MOVE RIGHT

ADJUSTING SCREW POSITIONS THE MOTION CARRIAGE ANYWHERE
FROM MIDPOINT OF TRAVEL TO THE END OF TRAVEL.

TYPICAL SYSTEM SCHEMATIC

CONTROL

FITTINGS

L
IN

E

Y
1

Y
2 Y
3

Y
4

C
O

M

Y
5

L
IN

E

X
9

X
1

0

C
O

M
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B•A•S•E®   INTERMEDIATE  STOP CYLINDERS  -  SER.  2  

B•A•S•E®   ADJUSTABLE SHOCK ABSORBER -  SER.  2  

B•A•S•E®   FIXED   SHOCK    ABSORBER  -  SER.  2

A

METAL TO METAL STOP

SECTION B-B

POLYURETHANE ELEMENT

SHOCK ABSORBER TRAVEL = 0.100

PART
NO.

4822-10
4822-20
4822-30
4822-40
4822-50
4822-60

3.800
4.800
5.800
6.800
7.800
8.800

1 (10/10)
2 (20/10)
3 (30/10)
4 (40-40)
5 (50/10)
6 (60/10)

S4839-20
S4839-40
S4839-60
S4839-80
S4839-100
S4839-120

S4840-20
S4840-40
S4840-60
S4840-80
S4840-100
S4840-120

DIM. “A” TRAVEL
(inches)

USE WITH
“Y” AXIS

TRANSPORTER
NO.

USE WITH
“Z” AXIS

TRANSPORTER
NO.

FLUID MEDIUM:  PNEUMATICS  (SHOP AIR)
MAXIMUM  OPERATING PRESSURE:  150 PSI
MAXIMUM  OPERATING TEMPERATURE:   150°F
INTERNAL LUBRICATION:   LO-PRO® LUBE
TRAVEL RANGE:  SEE TABLE
FORCE EXTENDED:   96# @80 PSI
REPEATABILITY:   + .002 INCHES
MATERIALS:   
ALUMINUM  ALLOY AND STAINLESS STEEL
SEALING ELEMENTS:  VITON O RINGS

POLYURETHANE
ELEMENT

LOCKNUT

ADJUSTING
SCREW

MOUNTING FACE

SHOCK ABSORBER TRAVEL= .100

1.620
.500 1.125

SECTION B-B

POLYURETHANE
ELEMENT

PILOT
.404/.400 DIA.
.060 LENGTH

.250

SHOCK ABSORBER TRAVEL = .100

.750

B

B

FOR MOUNTING
8-32  INT.
THREAD
4 PLACES

+.005

MOUNTING FACE
BODY & COVER, ALUMINUM ALLOY
SPOOL: STAINLESS STEEL

THESE UNITS ARE USED WITH  “Y” AND “Z”  AXIS TRANSPORTERS
WITH TWO ADJUSTABLE STOP POSITIONS.  A POLYURETHANE ELEMENT
IS BUILT INTO THE SPOOL SECTION.   THE SPOOL SECTION PROVIDES
METAL TO METAL CONTACT FOR PRECISE POSITIONING OF THE 
MOTION CARRIAGE.

PART NO.   4823-10

PART NO.   4824

SPECIFICATIONS

APPLICATION

SPECIFICATIONS

APPLICATION

SECTION B-B

1.620 1.500
MAX.

PILOT
.404/.400 DIA.
.060 LENGTH

.250

1.125
.750

BODY & COVER, ALUMINUM ALLOY
SPOOL & ADJUSTING SCREW: STAINLESS STEEL

THESE UNITS ARE USED ON “Y” AND  “Z”  AXIS TRANSPORTERS FOR
ADJUSTABLE TRAVEL STOPS.  A POLYURETHANE ELEMENT IS
INCORPORATED WITHIN THE SPOOL SECTION TO ABSORB SHOCK.
THE SPOOL TRAVELS 0.100 INCHES WITH METAL TO METAL CONTACT
AND IS THREADED INTERNALLY FOR AN  ADJUSTING SCREW.
RANGE OF THREADED ADJUSTMENT IS FROM ZERO TO 1.500 INCHES.

B

+.005

B

8-32 INTERNAL THD.
4 PLACES
FOR MOUNTING

SPECIFICATIONS

MONO-TAPER™
FITTINGS

MOUNTING FACE

TRAVEL
1.750

B

.750

+.005

B

8-32 INTERNAL THD
2  PLACES FOR
MOUNTING

.500

.313

PILOT
.404/.400 DIA.
.060 LENGTH

APPLICATION
THESE UNITS ARE USED AS SIMPLE CONTROL DEVICES TO PROVIDE TWO
INTERMEDIATE STOP POSITIONS ON “Y” AND  “Z”  AXIS  TRANSPORTERS.

INTERMEDIATE STOP CYLINDERS ARE PART OF AN INTEGRATED PRODUCT
LINE OF “BASIC AUTOMATION SYSTEMS ELEMENTS” FOR A “START SIMPLE
APPROACH” TO NON-SERVO ROBOTS.

OPERATION IS POSITIVE IN BOTH EXTENDED AND RETRACTED POSITIONS
USING PLANT AIR WITH ON/OFF PROGRAMMING.

A POLYURETHANE ELEMENT IS INCORPORATED WITHIN THE PISTON
HEAD TO ABSORB SHOCK AND TO PROVIDE METAL TO METAL CONTACT
FOR PRECISE POSITION CONTROL.

B•A•S•E®
INTERMEDIATE
STOP CYLINDER

B•A•S•E®
“Y” AXIS
TRANSPORTER

B•A•S•E®
“X” AXIS

TRANSPORTER

B•A•S•E®
GRIPPERS

A

B

C

D

E

PICK  UP

PROCESS

DROP

B•A•S•E®
“Z” AXIS
TRANSPORTER

B•A•S•E®
ROLL
ROTATORS

TYPICAL
MOTION

PATTERNS

DESCRIPTION

COMPONENT SELECTION
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B•A•S•E®   ROLL ROTATOR   -   SER.  2

GRAPHICALLY

SCHEMATIC

APPLICATION

SPECIFICATIONS

DESCRIPTION

COMPONENT SELECTION

X

X X

X

X

X

X

X

X

X

ADJUSTMENTS

A

.925

.915

1.123
1.121

* MOUNTING PAD BR-1
4-40 INTERNAL THDS.
4 PLACES

* MONO TAPER™
FITTINGS

ROLL
ROTATOR

SOLENOID
OPERATED
FOUR WAY
VALVE

RETAINING BOLT
USE STANDARD HEX KEY

BASIC
OPERATING
RANGE

BASIC
OPERATING
RANGE

90º

180º

ON/OFF SIGNALS

EXHAUST

PLANT AIR

SECT.  B-B

ADJUSTABLE

ROTATION

B

45º

B

C

B

D 1.060

* MOUNTING
FLANGE BL-1

CL. DRILLED & C’BORED
FOR 4-40I.S.H.C.S. 4 PLACES

.925/.915

X

ROLL

X

ADJUSTING STOPS
FOR FINE ADJUSTMENT

.840

.680 1.250
+.002

*SEE ROTATOR TECH. DATA SHEET 9278

MODEL
NO.

3045

3046

3047

3048

3049

3050

90º

180º

90º

180º

90º

180º

4

8

12

1.740

2.240

2.490

2.960

3.320

3.380

.100

.160

.220

1.700

2.000

2.000

9

13

17

ROLL ROTATORS may be used as simple rotation devices or mounted between
B•A•S•E® GRIPPERS and B•A•S•E® TRANSPORTERS  to provide rotation of a 
part in a simple robotic application.  A full six-axis, non-servo robot with gripper
may be assembled with appropriate combination of B•A•S•E® ROBOTIC
COMPONENTS.

FLUID MEDIUM:  PNEUMATICS (SHOP AIR)
MAXIMUM OPERATING PRESSURE: 150 PSI
MAXIMUM OPERATING TEMPERATURE: 250º F.                               
INTERNAL LUBRICATION:  LO-PRO® LUBE
ROTATIONAL RANGE:  90º AND 180º (NON-SERVO MODE)
ANGULAR ADJUSTMENT: PRECISION MECHANICAL STOPS
LOW TORQUE DAMPING  INCORPORATED WITHIN THE UNIT
HIGH TORQUE DAMPING: EXTERNAL DAMPING MAY BE REQUIRED
CYCLE RATE: ONE CYCLE PER SECOND

MATERIALS:  
ALUMINUM ALLOY, STAINLESS STEEL, & BEARING BRONZE

B•A•S•E®  ROLL ROTATORS are part of an integrated product line of BASIC
AUTOMATION SYSTEMS ELEMENTS for a “Start Simple Approach” to practical
robotics and programmed automation.

Essentially a ROLL ROTATOR  is a precision vane-driven mechanism operated by
pneumatic pressure for rotating small loads through angles of 90º and 180º.  

The ROLL nomenclature is assigned in order to differentiate between this product
and “PITCH / YAW ROTATORS”   offered under the same trademark.

Mounting can be to any convenient structure and in any  position.   Mountiing between
a B•A•S•E®   GRIPPER  and a TRANSPORTER  provides rotation for a simple robotic
motion.

Mounting can be to any convenient structure and in any  position.   Mountiing between
a B•A•S•E®   GRIPPER  and a TRANSPORTER  provides rotation for a simple robotic
motion.

Operation is positive with pressure in both clockwise and counter-clockwise rotations.
Maximum operating pressure is 150 PSI.   Torque is approximately  proportional to
inlet pressure.  Most applications operate directly on plant air  at  80 PSI using
regular solenoid-operated four-way valves. 

An electromechanical timer may be  used for elementary sequence control, a
programmable controller for intermediate  levels of control and a  computer may
be used when these units are incorporaed into sophisticated robot systems.

NOTE:
Nominal position for the “basic operating
range” is properly set when both adj. screws
are flush with locknuts.
Adj. screws are for fine tuning within  +10º
of nominal.
To place the “basic operating range” in 
another quadrant--loosen retaining bolt,
rotate assem. and re-tighten.

ANGULAR
ROTATION
(DEGREES)

TORQUE
@ 80 PSI
(IN. LB.)

+.015
A DIA.

NOM.
B

+.010
C

NOM.
D

APPROX.
WT.

(OZ.) ROTATION

Gripper mounted
in-line with the X-X
axis. Roll motion is
about the X-X axis.

Gripper mounted nor-
mal to the X-X axis.
Roll motion is about
the X-X axis.

Two grippers
mounted oppost-
ing and normal to
the X-X axis.  
Roll motion is
about the X-X axis.

Gripper & roll unit
mounted normal
to the X-X axis.
Roll motion is
about the normal
to the X-X axis.

Gripper mounted to a
Pitch/Yaw Rotator mounted
to a roll rotator. Roll rotation
of 90º provides wrist motion
in both pitch and yaw.
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B•A•S•E®    PITCH / YAW   ROTATOR   -   SER.  2

B

ADJUSTABLE STOPS
2 PLACES

4-40 INT. THDS.
4 PLACES

A

.920

DIA.
DIA.

+.015

+.005

B.C.

.920
+.010

B.C. 45º

ROTATION

PITCH/YAW
ROTATOR

SOLENOID
OPERATED
FOUR WAY
VALVE

ON / OFF  SIGNALS

EXHAUST

PLANT  AIR

ADJUSTMENTS

SPECIFICATIONS
FLUID MEDIUM:  PNEUMATICS (SHOP AIR)
MAXIMUM OPERATING PRESSURE: 150 PSI
MAXIMUM OPERATING TEMPERATURE:  250º F.
INTERNAL LUBRICATION:  LO-PRO® LUBE
ROTATIONAL RANGE:  90º AND 180º (NON-SERVO MODE)
ANGULAR ADJUSTMENT: PRECISION MECHANICAL STOPS
LOW TORQUE DAMPING: INCORPORATED WITHIN THE UNIT
HIGH TORQUE DAMPING: EXTERNAL DAMPING MAY BE REQUIRED
CYCLE RATE: ONE CYCLE PER SECOND

MATERIALS:  
ALUMINUM ALLOY, STAINLESS STEEL, & BEARING BRONZE

These units may be used for simple wrist motion or combined with other elements
in the B•A•S•E® ROBOTIC SYSTEM  for combinations of motions as required.  A
full six-component non-servo robot with gripper may be assembled with appropriate
combinations of B•A•S•E® ROBOTIC COMPONENTS.

B•A•S•E® PITCH/YAW  ROTATORS are part of an integrated product line of BASIC
AUTOMATION  SYSTEMS ELEMENTS  for a “Start Simple Approach” to small,
bench top non-servo robots and other programmed automation devices.

Essentially, a PITCH/YAW ROTATOR   is a precision vane-driven mechanism
operated by pneumatic pressure for rotating small loads through wrist motions
of 90º and 180º.

The  “PITCH/YAW”   nomenclature is assigned in order to differentiate between this
product and other rotators offered under the same trademark.

Mounting can be to any convenient structure and in any position.  Mounting between
a B•A•S•E® GRIPPER and a TRANSPORTER provides wrist motion for a simple
robotic motion.

Special features include adjustable stops for accurately defining angular rotation
together with a patented design to control internal leakage.

Operation is positive in either direction.  Maximum operating pressure is 150 PSI.
Totque is approximately proportional to inlet pressure.   Most applications operate
directly on plant air at 80 PSI  using regular solenoid-operated four-way valves.

An electromechanical timer may be used for elementary sequence control, a 
programmable controller for intermediate levels of control and a computer may be
used when these units are incorporated into sophisticated robot systems.

X

GRIPPER IS MOUNTED IN-LINE WITH

THE  X-X  AXIS.  PITCH  MOTION  IS 

ABOUT THE  NORMAL TO THE  X-X  AXIS 

AS  SHOWN ABOVE.

GRIPPER IS MOUNTED IN-LINE WITH
THE  X-X AXIS.  YAW MOTION IS 
ABOUT THE NORMAL TO THE  X-X  AXIS
AS SHOWN  ABOVE.

GRIPPER IS MOUNTED TO A PITCH/YAW
ROTATOR WHICH IS MOUNTED TO 
ROLL ROTATOR.  ROLL ROTATION ABOUT

THE X-X AXIS  OF 90º  PROVIDES

WRIST MOTION IN BOTH PITCH AND YAW.

NOTE:
Nominal position for the  “basic operating
range” is properly set when both adj. screws
are flush with locknuts.
Adj.  screws are for fine tuning within +10º
of nominal.
To place the “basic operating range” in
another quadrant--loosen both caps, rotate
assem. and re-tighten.

INT. SOCK. HD.
CAP SCREWS
4 PLACES

CAPS
2 PLACES

BASIC
OPERATING
RANGE

90º

180º

BASIC
OPERATING
RANGE

X

X

X

X

X

X

X

GRAPHICALLY

SCHEMATIC

APPLICATION

DESCRIPTION

COMPONENT  SELECTION

45º

NOM.

D

CL. DRILLED FOR
4-40 I.S.H.C.S. 
4 PLACES

E

F

X

X

X

X

PITCH YAW

(BETWEEN FITTINGS)

.060

NOM.

NOM.

NOM.

NOM.

+.005

C

1/4  -  28   Thd.

FITTING FOR 1/8 I.D.
PLASTIC TUBING
2 PLACES

1.123
1.120

1.127
1.125 1.250

PILOT DIA.

NOM.

MODEL
NO.

3051

3052

3053

3054

3055

3056

90º

180º

90º

180º

90º

180º

4

8

12

1.740

2.240

2.490

1.700

2.000

2.000

1.140

1.390

1.515

1.300

1.500

1.650

3.300

3.300

3.500

2.300

2.650

2.700

11

15

19

ANGULAR
ROTATION
(DEGREES)

RATED
TORQUE
@ 80 PSI
(IN. LB.)

+.015
A

DIA.
NOM.

B
NOM.

C
NOM.

D
NOM.

E
NOM.

F

APPROX.
WT.

(OZ.)
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TECH  DATA -  ROTATORS  -  SER. 2

ROLL ROTATOR MOUNTING

.925

.915

.063

ROLL
ROTATOR

MOUNTING
FLANGE BL-1

MOUNTING PAD BR-1

MOUNTING  FLANGE BL-1

MOUNTING PAD BR-1

1.127
1.125

.693

.683
.925
.915

4-40 INT.   THD.
4 PLACES

4-40 INT.   THD.
4 PLACES

45º

B

B

B

B
1/8 (.125) THRU HOLES
4 PLACES

SECT. B-B

Components with Mounting Flange  BL-1  attach directly to Mounting Pad BR-1

ROLL ROTATOR MOUNTING

.925

.915

.063

PITCH/YAW
ROTATOR

MOUNTING
FLANGE BL-1

MOUNTING PAD BR-1

MOUNTING  FLANGE BL-1

FITTINGS

MOUNTING PAD BR-1

COMPONENT  SELECTION

1.127
1.125

.693

.683
.925
.915

45º

B

B

B

B
1/8 (.125) THRU HOLES
4 PLACES

SECT. B-B

Components with Mounting Flange  BL-1  attach directly to Mounting Pad BR-1

TWO PIECE MONO - TAPER™  ELBOWS  ARE SUPPLIED.
MONO - TAPER™  FITTINGS  ARE  RUGGED, MINIATURE FITTINGS BASED ON
S.A.E.  1/14 -28 LT  STANDARDS WHERE ALL THE TAPER IS INCORPORATED
INTO THE FITTING.   PORTS ARE  1/4-28  INTERNAL STRAIGHT THREADS.

INSTALL A STANDARD AIR/OIL MIST  LUBRICATOR UPSTREAM
OF ALL COMPONENTS. MOUNT AS HIGH AS POSSIBLE FOR
BETTER OIL MIGRATION.

INSTALL A STANDARD FOUR-WAY AIR VALVE.

INSTALL TWO 4552 CONTROL VALVES IN THE METER - OUT
MODE FOR SPEED CONTROL.

MAINTAIN  INLET  PRESSURE ABOVE 80  PSI FOR FULL TORQUE.

Two piece elbows for  1/8”  I.D.  plastic tubing are supplied
unless one of the options below is specified.

To dress control lines radially outward,  disassemble elbows &
install only the barbed section.

An optional elbow  for  1/16”  I.D.  plastic tubing.  If required,
Add  - 1/16   As a suffix to the  BASIC PART NO.
EXAMPLE:   3045-1/16
There is no added cost.

10-32 straight threaded optional ports.  If required,  add  -1032
as a suffix to  the  BASIC PART NO.
EXAMPLE:   3045-1032
There is no added cost & fittings  are not supplied.

AIR/OIL MIST LUBRICATOR

“X” AXIS
TRANSPORTERS OR
“Y” & “Z”  AXIS

TRANSPORTERS WITH
BRACKETS.

PLANT AIR

FOUR -WAY VALVE

B•A•S•E®  ROTATOR

FLOW  CONTROL VALVES
#4552,  2 SUPPLIED

To dress 1/16” I.D.  plastic tubing  radially  outward, disassemble
two piece elbow & install only the barbed section.

CONTROL
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B•A•S•E® ROTARY INDEXER

1.625
B.C.

B

B
10-32 INT. THD.
DEPTH  .350
4 PLACES IN
ROTATING HEAD

MAXIMUM OPERATING PRESSURE:  150 PSI
OPERATING TEMPERATURE RANGE:  -40º F.  TO  250º F.
EXTERNAL FINISH :  SATIN 
INTERNAL LUBRICANT:  LO-PRO  LUBE
GREASE  FITTING FOR LUBRICATING  THE DRIVEN SECTION
STEPPING INCREMENT:  10º  PER PULSE
NOM. STEPPING RATE:  250  msec. PER PULSE
INCREMENTER WEIGHT:  1-1/2  LB.
RATED TORQUE:  8 IN.  LB.  (SEE SAMPLE CALCULATIONS)
MATERIAL:  
HIGH STRENGTH ALUMINUM ALLOY & STAINLESS STEEL
SEALING ELEMENTS:  VITON O RINGS

THE  B•A•S•E®   ROTARY INDEXER INDEXES A ROTATING HEAD
IN EITHER DIRECTION AT NOMINAL STEPPING RATES OF 250msec. PER
10º INCREMENTS WITH  8 INCH POUND TORQUE.

PILOT
DIA.

3.250

ROTATING HEAD

PART NO.  4250

DESCRIPTION
OPERATION COMBINES THE SIMPLICITY OF NON-SERVO PROGRAMMING
WITH THE  RELIABILITY OF PNEUMATICS AND FEATURES EXTREME
ACCURACY THROUGH THE USE OF “SHORT PINS” FOR BOTH DRIVING
FORCE AND FOR HOLDING POSITION.

THE USER HAS AN OPTION OF MOUNTING HIS OWN DEVICE OR SELECT-
ING ONE OF NINE STANDARD TURRETS LISTED BELOW.  SEE DATA
SHEET ON TURRETS.

B•A•S•E®   ROTARY INDEXERS ARE  RATED FOR THE FOLLOWING
TURRETS USING  B•A•S•E®  SERIES  2  GRIPPERS.

CONTROL

APPLICATION

SPECIFICATIONS

SAMPLE CALCULATIONS
When mounted with gravity acting perpendicular to the plane of rotation, the
following torque calculations apply:

d

d

1

1

2

d1 d2 d3 ......... designate respective distances (inches) between centerline of
rotation and the  center of  gravity of a gripper plus it’s load.

M1 M2 M3 ....... designate respective weights (lbs) for a gripper plus load.

EQUATION:   Summation of moments= M1d1 + M2d2 + M3d3 .......= 8 inch
pounds.  (rated torque)

EXAMPLE 1: Assume a two station turret, where M1 =1.1 lb. and M2 =0.7  lb.
with d1 = 3.0 inches and d2 = 3.5 inches. 

QUESTION:  Does the summation of moments fall within the rated torque?

Summation of moments=(1.1) (3)  + (0.7)  (3.5)  = 5.75 in.lb.

EXAMPLE 2:  Assume a six station, radial turret with an average distance of
2.6 inches from the centerline of rotation to the C.G.  of each gripper plus load.

QUESTION: What is the useful load for each station when allowances are made
for the tare weight of grippers?

Summation of moments= (6)  (M)   (2.6)  = 8 in. lb. (RATED)
15.6M=8

M = .51 lb. (gross wt. at each of
six stations )

GROSS WT. LESS GRIPPER WT. = USEFUL WT.
.51 LB. - .25 LB. = .26 LB. (25 lb.  =.26 lb. (useful wt. at each of six stations)

2

M

M

MOUNTING

COMPONENT SELECTION

FITTINGS

SECTION  B-B

.206 CL. HOLES
4 PLACES
USE 10-32 X 7/8  I.S.H.C.S.
FOR MOUNTING

ROTATING HEAD

FIXED BODY

“A”

“B”

“C”

OPERATION:

PLANT
AIR

ROTATING HEAD MOVES CLOCKWISE WITH A-B-C-A-B-C PULSES AND COUNTER-
CLOCKWISE WITH A-C-B-A-C-B PULSES, MAINTAININGPRESSURE IN THE EXTEND-
ED POSITION,  LOCKS THE ROTATING HEAD WITH “SHOT PIN” ACCURACY.  USE
SIMPLE NON-SERVO COMMANDS FROM A TIMING DEVICE.  A PROGRAMMABLE
CONTROLLER OR A COMPUTER.  SEE SAMPLE PROGRAM BELOW.

TYPICAL CONTROL PROGRAM:

(1) INDICATES EXTENDING SHOT PIN.
(0) INDICATES RETRACTING SHOT PIN.

THIS PROGRAM INDEXES THE ROTATING
HEAD 60º CLOCKWISE IN 1-1/4 SECONDS
AND RETURNS THE ROTATING HEAD
COUNTERCLOCKWISE TO STEP NUMBER
ONE IN 1-1/4 SECONDS.
THERE IS A DWELL OF TWO SECONDS
AT STEP NUMBER SIX.

STEP
NO.

A B C

STEP
RATE
(msec)

SHOT PIN

1
2
3
4
5
6
7
8
9
10
11
12

1
0
0
1
0
0
0
1
0
0
1
0

0
1
0
0
1
0
1
0
0
1
0
0

0
0
1
0
0
1
0
0
1
0
0
1

250
250
250
250
250

2000
250
250
250
250
250

2000

NOTE:
PITCH CIRCLE IS UNROLLED TO
SHOW DETAIL IN TWO DIMENSIONS.
A, B  &  C  DESIGNATE TYPICAL
FOUR-WAY SOLENOID OPERATED
AIR VALVES.

.200

3.000

PILOT DIA.

MOUNTING FACE
2.625

2.032
TYP.MONO - TAPER

FITTINGS

.100

1.125
1.123

1.624
1.623

MOUNTING
FACE

When mounted with gravity acting in the plane of rotation, minimize any
overhanging moment by adding opposite moment. Total moment should not
exceed the rated moment of 8 inch pounds.

IN EXAMPLE 1 ABOVE, assume only one  gripper plus load is being incremented.

Moment M1 X d1 is zero (no gripper with load) and moment M2 X d2 is the same as

above at  M2 = 0.7lb. and d2 = 3.5 inches.

THEREFORE:  an overhanging moment exists of M2 times d2 of 2.45 inch lb.  A small

weight added to the opposite side counterbalances an overhanging moment.   

IN THIS CASE:    (weight) X  (3  in.)  =  2.45  in.  lb.

weight = 0.8 lb. at  d1 =  3  inches.

d
2

2
M

GRAVITY
NO  GRIPPER

(  M1 x  d1 = 0  )

3460
3463
3466

3469
3472
3475

3478
3481
3484

2 STATION
4 STATION
6 STATION

2 STATION
4 STATION
6 STATION

2 STATION
4 STATION
6 STATION

THE USER HAS A FURTHER OPTION OF MOUNTING SMALL DEVICES OF
HIS OWN DESIGN TO TURRETS WITH BLANK PADS.

AXIAL RADIAL CANTED

2.032
SQUARE

DRILL 20(.161), DEPTH .475 MIN.
TAP 10-32, DEPTH .375 MIN.
4 PLACES.

Two piece MONO-TAPER™ elbows are supplied. MONO -TAPER™ fit-
tings are rugged, miniature fittings based on S.A.E. 1/14-28 LT STAN-
DARDS where all the taper is incorporated into the fitting.
PORTS ARE 1/4-28  INTERNAL STRAIGHT THREADS.

Two Piece Elbows for 1/8” I.D. Plastic Tubing
are supplied unless one of the options below
is specified.

To dress Control Lines radially outward,
disassemble elbows & Install only the
barbed section.

An Optional Elbow for 1/16” I.D.  Plastic Tubing.
If required, add  -1/16  as a suffix to the BASIC
PART NO. EXAMPLE: 4250-1/16
There is no added cost.

To dress 1/16” I.D. Plastic Tubing radially out-
ward, disassemble two piece elbow & install
only the barbed section.

10-32 Straight Threaded Optional Ports. If required,
add -1032 as a suffix to the BASIC PART NO.
EXAMPLE:  4250-1032
There is No Added Cost & Fittings Are Not Supplied.

PILOT
DIA.

1.627
1.625

.125
PILOT DEPTH

4250 INDEXERS

USER’S DEVICE
(SEE MOUNTING DIMENSIONS)

B•A•S•E®  “X”  AXIS  TRANSPORTERS

B•A•S•E®  “Y”  AXIS 
TRANSPORTER 

B•A•S•E®  “Z”  AXIS 
TRANSPORTER 

#3497  ADAPTOR  (TY & TZ)
#3498  ADAPTOR  (TX)

NO. 4250  TURRET  INDEXER
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Page:  B20

B•A•S•E®  COMPONENT   MOUNTING   BRACKETS

B•A•S•E® “X” AXIS  TRANSPORTER  BRACKETS

#10-32 TAPPED HOLES

ON 2.125 B.C.

4 PLACES FOR

MOUNTING B•A•S•E®

SERIES 2, “X” AXIS

TRANSPORTERS

NOM.
.300

NOM.
A

#10-32 TAPPED HOLES

ON 2.125 B.C.

4 PLACES FOR

MOUNTING B•A•S•E®

SERIES 2, “X” AXIS

TRANSPORTERS

.219 DIA. HOLES

ON 2.125 B.C.

4 PLACES FOR 

MOUNTING TO B•A•S•E®

SERIES 2, “Y” & “Z”

AXIS TRANSPORTERS

OR USER’S STRUCTURE.

ALSO MAY BE USED

WITH A COMBINATION

OF  #2726 &  #2727

FOR ADJUSTABLE 

EXTENSION

NOM.
.300

1.500 I.D.

NOM.
2.500

O.D.

NOM.
.300

NOM.
A

FOR USE WITH

#2727 MOUNTING

BLOCK TO PROVIDE

ADJUSTMENT IN

LOCATING AN

“X” AXIS TRANSPRORTER

NOM.
2.000

NOM.
.770

NOM.
2.000

NOM.
3.250

NOM.
3.875

.375 NOM.

NOM.
.188

“S”

“S”

“S”

“S”

NOM.
1.000

NOM.
.530

NOM.
.688

NOM.
1.000

B.C.
2.125

NOM.
A

NOM.
1.125

.250 NOM.

2.500 NOM.

.920 B.C.
SECTION S-S

PILOT DIA.  FOR  .300 LENGTH

COMPONENT BRACKET,  SERIES 3044

.086 NOM.

1.123
1.121

1.127
1.126

2.417
2.415

NOM.
1.250

SECTION  S-S

REAR FACE MOUNTING BRACKET, No. 2749

NOM.
1.000

NOM.
.600

NOM.
1.000

.400 NOM.

.680 NOM.

.219 DIA. HOLES

4 PLACES, FOR

MOUNTING TO

USER’S STRUCTURE

.219 DIA. HOLES

4 PLACES, FOR

MOUNTING TO

“Y” &  “Z” AXIS

TRANSPORTERS

#4-40 TAPPED HOLES

4 PLACES FOR MOUNTING

ROTATORS & GRIPPERS

WITH PROPER ADAPTORS

NOM.
3.000

NOM.
.500

NOM.
1.500

NOM.
1.250 SQ.

NOM
1.700 45º

.920 B.C.

.688 NOM.

.920 B.C.

ADAPTOR,  No. 3024

HIGH  STRENGTH  ALUMINUM  ALLOY

.325 NOM

.100 NOM

#4-40 TAPPED HOLES

4 PLACES, THRU

FOR MOUNTING

ROLL ROTATORS

( ALL BRACKETS )

CLEARANCE DRILLED

& C’BORED FOR

#4-40 SOCKET HEAD

CAP SCREWS

4 PLACES FOR

MOUNTING TO  “X” AXIS

TRANSPORTERS OR

MOUNTING BRACKETS

#3044-20 THRU  - 100

NOM.
1400.

1.000 NOM.

.250 NOM.

SIDE MOUNTING BRACKET, No.  2748

(USE IN PAIRS)

.500 NOM.

.219  DIA. HOLES

2 PLACES FOR

MOUNTING TO

USER’S STRUCTURE

.206 DIA. HOLES

2 PLACES FOR

MOUNTING “Y” AXIS

TRANSPORTERS

ON SIDE RAILS

10-32  TAPPED HOLES
6 PLACES FOR MOUNTING

“Y”  AXIS TRANSPORTERS

.219 DIA. HOLES

DEPTH THRU

4 HOLES. FOR MOUNTING

TO USER’S STRUCTURE

NOM.
1.750

+.010
2.250

+.010
1.125

+.010
1.375

1.750  DIA. FOR USE IN CONJUNCTION
WITH MOUNTING TUBES  #2726-20  THRU -100
OR DIRECTLY WITH  ALL SERIES  2,  “X” AXIS TRANSPORTERS

.750 NOM.

.750 NOM.

.375 NOM.

.500  NOM.

2.125 B.C.

.219 DIA. HOLES

DEPTH THRU

4 HOLES FOR

MOUNTING TO

USER’S STRUCTURE

#10-32  THREADED HOLES

4 EQUAL SPACES ON

2.125 BOLTS CIRCLE

FOR MOUNTING  “X”  AXIS

TRANSPORTERS OR MOUNTING

SPOOLS #2726-10 THRU -100

NOM.
1.500

NOM.
1.000
HOLE

NOM.
2.750 SQ

TYP
.313

NOM.
2.125 SQ

NOM.
2.125 SQ

1.250 NOM.

.500 NOM.

.219 DIA.  HOLES

DEPTH THRU

2 HOLES FOR OPTIONAL

MOUNTING TO USER’S 

STRUCTURE

MOUNTING BLOCK, No, 2727

MOUNTING BRACKET, No, 2728

NOM.
1.760

NOM.
2.500

CL

NOM.
2.750

MOUNTING TUBE,  SERIES 2726

MOUNTING SPOOL, SERIES 2725

PART
NO.

2726-20

2726-30

2726-40

2726-50

2726-60

2726-70

2726-80

2726-90

2726-100

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

10.000

“A”
(inches)

NOM.
1.500

NOM.
2.500 O.D.

B•A•S•E® “Y” AXIS  TRANSPORTER  BRACKETS

B•A•S•E® ROTATOR BRACKETS

SPECIFICATIONS 

PART
NO.

2725-20

2725-30

2725-40

2725-50

2725-60

2725-70

2725-80

2725-90

2725-100

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

10.000

“A”
(inches)

PART
NO.

3044-20

3044-30

3044-40

3044-50

3044-60

3044-70

3044-80

3044-90

3044-100

2.250

3.250

4.250

5.250

6.250

7.250

8.250

9.250

10.250

“A”
(inches)
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APPENDIX A-1

GRIPPERS:

Angular closing and parallel closing grippers are perhaps the most common of all end effectors.  Angular closing

grippers are nothing more than air operated pliers while parallel closing grippers are essentially air operated vises.

The style shown in Figure 1 is basically a short stroke, double acting, double ended air cylinder with finger attachment

and drive mechanism.  In most cases, reprogramming involves only a change of fingers.   Stock grippers with blank

fingers are easily modified to fit a wide variety of work-pieces as suggested in Figure 2.

Two finger grippers simulate the motions of a thumb and index finger for reaching into channels, grasping parts with

closely spaced components or picking and placing any object with simple geometry. Three finger models duplicate

the motions of the thumb, index finger and a third finger for grasping bodies of revolution and objects of spherical or

cylindrical shape.  Four finger grippers provide a means for grasping square or rectanguler parts.  One pair of

opposing fingers is wide for angular orientation of parts as the combination of four fingers close to position the 

centroid.  Two, three and four finger grippers have the self centering feature of universal two, three and four jaw

chucks.  Pneumatic grippers using double acting pistons are able to grip internally and externally with pinch force

proportional to operating pressure.  Operating pressure can be reduced for handling delicate parts.  Further,  pinch

force is essentially constant in the range of travel, which allows the gripper to grasp objects of different size with

uniform pinch force.  

One version is basically a single ended, double acting cylinder with precision internal construction for better reaction

to side loads and overhanging moments.  Special features may include adjustable travel stops, pistons keyed against

rotation and speed control.  Installing a gripper in line or perpendicular to the piston rod and mounting the body

section to a fixed structure or to another linear motion transporter is common.  Another version consists of a sliding

motion pad attached to a base plate and driven by a built-in pneumatic cylinder.  In this version, external loads and 

moments are taken in guide rods and the cylinder drives the motion pad.  Special features may include adjustable and

remotely controlled travel stops, speed controls and shock absorbers.  All components in the B•A•S•E®  ROBOTIC

SYSTEM  are integrated for combining into many configurations.  Figure 3 shows a few possibilities.

Figure 1

ADJUSTING STEM
SLEEVE

ROD SLEEVE

GROOVES OR
THD. WITH HELIX

ROD
BALL

RING WIRES SLEEVE WITH FLANGE

BOLT SLEEVE

Figure 2

LINEAR MOTION DEVICES:

In nearly all automation applications, some form of rotating motion is required.  In the B•A•S•E®  ROBOTIC

SYSTEM,   rotation takes the form of wrist motion shown in Figure 4.  Wrist rotators are well suited for combining with

other motion components and serve well for many production processes involving a tilt of 90 deg  or a flip of 180

deg.    B•A•S•E®   ROTATORS  are vane type with a choice of 90 deg. or  180 deg.  rotation in pitch, roll and yaw.

Adjustable stops provide close control over angular positions at zero deg. and end of rotation.   Stopping at various

intermediate angles is  not practical.  Flow control valves are supplied and serve well for speed and shock control in 

addition to dampening torque from over-running loads.

ROTATORS:

Figure 3

Figure 4

ROLL PITCH YAW
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STRUCTURING A NON-SERVO, PNEUMATIC ROBOT: 
Structuring a non-servo,  pneumatic robot is relatively simple and leads to a clean design when using integrated components.

Limiting components to only those motions required for an application reduces initial costs and simplifies the entire project

including programming.    Structural characteristics of this class of automation depends primarily on motion patterns.   If the

motion is very simple, a gripper  mounted to a cylinder might do.   A cylinder keyed against rotation would maintain  gripper

alignment.  If the motion  is simply to transfer something in a plane,  a gripper and two slide mechanisms  might do.  If the

motion requires transferring something  within a coordinate system,  a gripper and three  linear motions might do.   Adding

rotation would allow angular orientation of the work piece.   Adding re-programmable  features turns any of these units  into a

robot.  A variety of robot structures can be put together in an integrated format using standard components.

Assume a simple automation plan is to pick up

something at a feeder station, process it  at a

work station and drop it at a conveyor station

per motion pattern  “A” in Figure 5.   Also

assume that changes in the product or process-

ing might require reprogramming to one or any

combination of motion patterns shown.  An

elementary,  non-servo pneumatic  robot may be

assembled with  five B•A•S•E® ROBOTIC

COMPONENTS consisting  of a  gripper,  a single

ended cylinder  (keyed against rotation),  two linear

slides and one  intermediate stop cylinder as shown.

A programmable  controller or equivalent is required

to initiate and control the duration of each step in the

sequence.  An example of further flexibilty in

structuring a robot is shown as an inset where  a 

B•A•S•E®  WRIST  ROTATOR  is added for angular

orientation about the vertical axis.

Pneumatic devices operate well in any position, leading to many options in positioning a robot to a mounting situation.

By design, the most rigid element in a pneumatic robot generally becomes  the   attaching member and  mounting from

above,  on a sidewall or upright in the planes of the work are all common.

Mounting, in many applications,  is self-evident.   An example is approaching the workstation perpendicular to open

dies in a press.  When there is a choice,  mounting  in a position which reduces time in transit and distance traveled is 

obvious.  Other mount considerations include rigidity, environmental factors,  access for service and personnel safety.

Non-servo pneumatic  robots operate on plant air and  are controlled remotely with  four way  valves in the ON/OFF

mode similar to control for any double acting  cylinder.  Each component has  two inlets.   Pressure to one inlet  (“ON”

command) provides motion in one direction and pressure to the other inlet  (“OFF”  command)  reverses the motion.

Operation of a single motion element with  a solenoid actuated,  four way valve is familiar to  many and is  described

schematically in Figure 6.

EXAMPLE OF STRUCTURING:

B•A•S•E®
INTERMEDIATE 
STOP CYLINDER

B•A•S•E®
HORIZONTAL
SLIDE

B•A•S•E®
VERTICAL
SLIDE

B•A•S•E®
AXIAL
CYLINDER

B•A•S•E®
GRIPPER

MOTION PATTERNS

Figure 5

A

B

C

D

E

PICK UP

PROCESS

DROP

B•A•S•E®
ROTATOR

MOUNTING:

MOTION CONTROL WITH FOUR WAY AIR VALVES:

Figure 4
PLANT

AIR
PLANT

AIR

EXH.
EXH.

APPENDIX A-2
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APPENDIX A-3

TYPICAL PNEUMATIC CONTROL FOR MULTIPLE-COMPONENT STRUCTURES:

EXAMPLE OF DETERMINING MOTION SEQUENCE:

A pneumatic system for controlling five

components is shown in Figure 7  and

represents the system  used to control

the   B•A•S•E®  NON-SERVO ROBOT

STRUCTURE  shown in Figure 5. Each

of the five components is plumbed

through solenoid controlled,  four way

valves to shop air and  hardwired to a 

programmable controller.

One or any combination of the sample motion patterns shown in Figure 5

can be programmed directly at the controller.  Physical changes at the 

workstation may require reprogramming adjustable and remotely controlled

stops at the robot structure.  Motion pattern “A” is taken as an example and

is shown in Figure 8 with numbers assigned to each motion.  Assume, an

object is picked from a parts feeder at Station 2, processed at Station 6,

dropped to a conveyor at Station 9 and then returns home,  HOME  position

is arbitrary, but usually represents a location for “parking” at the end of a 

sequence.  Motion Pattern “A” of Figure 8 defines the HOME position as

having the following status for each of five components:

Pre -setting the pneumatic system to a HOME position is easily accomplished by leaving power OFF  to solenoids and

turning air ON  to valves.  Reverse air lines to any  component  which  is not HOME.   Presetting HOME  position  with

solenoids in the OFF  mode is important and serves as  a reference for setting  ON/OFF commands.   For example,  the

gripper is open  in the HOME position with an  OFF  command, therefore,  an ON command  will close  it.  Presetting to

the  HOME position with power off has another advantage.   In case of power failure, the robot drops everything,

returns to HOME  position and stays there unless programmed otherwise.  On resumption of power, it can be

programmed to start from the beginning, returned to the interrupted motion or remain parked until reset by the

attendant.   A table assigning ON/OFF commands to all five  components can now be made using HOME  position with

valves  OFF as a reference.

Step number 1 of Motion Pattern “A” calls for movement

from HOME to a point over the parts feeder. An ON com-

mand to TX  is  all that is required. All remaining compo-

nents hold their respective positions with OFF commands.

Step number 2 calls for lowering an open gripper over the

part. Maintaining an ON  command to TX and introducing

an ON command to  TY lowers the gripper.  The gripper is

already open.  Step  number 3 calls for closing the gripper

onto the part with an ON  command. All other components

hold the commands given in Step 2 which maintains the

position over the parts feeder.  There are thirteen steps in

this motion pattern with the last step being HOME position.

MOTION PATTERN “A” OF FIGURE 5

“Y” AXIS TRANSPORTER (TY)

“X” AXIS TRANSPORTER (TX)

“Z” AXIS TRANSPORTER (TZ)

INTERMEDIATE
STOP CYLINDER (SC)

SOLENOID OPERATED
FOUR WAY VALVES

PLANT AIR

GRIPPER (GR)

12 VDC

PROGRAMMABLE CONTROLLER

12

13

1

8

5
11

7
9

6
4

2

HOME

3
CLOSE

HOME POSITION
COMPONENT

GRIPPER
“X” AXIS TRANSPORTER
“Y” AXIS TRANSPORTER
“Z” AXIS TRANSPORTER

INTERMEDIATE STOP CYL.

RETRACTED
UP
RIGHT
RETRACTED

OPEN
STATUS

10
OPEN

Figure  7

Figure  8

L
IN

E

Y
1

Y
2

Y
3

Y
4

C
O

M

Y
5

L
IN

E

X
9

X
1

0

C
O

M

COMMAND ASSIGNMENT
ROBOT COMPONENTS

GRIPPER (GR)

“X”TRANSPORTER (TX)
“Y”TRANSPORTER (TY)
“Z” TRANSPORTER (TZ)

STOP CYLINDER (SC)

RETRACT
UP
RIGHT

RETRACT

OPEN

EXTEND
DOWN
LEFT

EXTEND

CLOSE

STATUS
OFF ON

MOTION SEQUENCE

STEP

1
2
3
4
5
6
7
8
9

10
11
12
13

TX - OUT
TY - DOWN
GR- CLOSE
TY - UP
TZ - LEFT
TY - DOWN
TY - UP
TZ - LEFT
TY - DOWN
GR - OPEN
TY - UP
TX - IN
TZ - RIGHT

OFF
OFF
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF

OFF
ON
ON
OFF
OFF
ON
OFF
OFF
ON
ON
OFF
OFF
OFF

OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF

OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF

MOTION GR TX TY TZ SC

COMMAND STATUS
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APPENDIX A-4

PROGRAMMING NON-SERVO, PNEUMATIC ROBOTS:
Programming a non-servo, pneumatic robot consists of adding time increments to each step in the sequence

Solid state programmable controllers are almost ideal for non-servo control where motion patterns are to be

programmed and subsequently controlled by the same unit.

Controllers are easy to use, highly reliable, readily available at low cost and provide a broad range of programming

capability. Learning to use a solid state controller is only slightly more complicated than hand calculators. Controllers

are shipped with simple tutorial handbooks and programming can be self taught in a short time without understanding

internal details. Programming non-servo, pneumatic robots with computers might appear overly sophisticated on first

thought, however, there are many applications where control by computer is essential.  One application involves the 

integration of nonservo robots into an extensive automation setup where the entire system is computer controlled.

A complex network of sensor feed back might also require a computer.  Interactive programs where the operator is 

instructed on his next move are also best handled on a computer and permit programming non-servo robots by a 

person with little or no experience.

Operating systems for various controllers

may differ but key elements for simple

programming will be there, i.e. step no.,

duration for each step and outputs for

each step. Basically, programming a non-

servo, pneumatic robot with a solid state

controller can be thought of in terms of 

loading outputs and specifying duration

for each step on an electronic drum as

shown in Figure 9.  In theory, a sequence

sheet (with timing) is wrapped around the 

drum.  In practice, the process is almost

as simple.  Good programming technique

dictates a slow stepping rate during “set up”.

One step per second (or longer) allows for

verification of motions and assures full

travel for slower components.  Decreasing

cycle time is a refinement for later and is 

achieved easily by reducing time allocated

for fast acting components such as closing 

a gripper.  A gripper might close and develop

full pinch force in 100-msec. while a slide

mechanism might require a full second to

complete its motion. Modifying the motion

sequence of  MOTION  PATTERN “A” for

programming at “set up” speed is shown in

Figure 10.    ON/OFF  commands have been

changed to digits to expedite key pad entry.

Adding one or more remotely controlled double-acting, single-ended air cylinders is an example of intermediate

position control. Output force for  the intermediate stop cylinder must be higher (larger piston at the same pressure)

than the driving force within the motion devices. Extending an intermediate stop cylinder into a linear motion device

provides four stop locations as shown in Figure 11.  Increased numbers of stop positions enhance the flexibility of 

non-servo robots and is the subject of current patent activity.  See Figure 12 as an example.

ADJUSTABLE
STOPS

1
2

3
4

REMOTELY
CONTROLLED
STOPS

INDEXING STOP SYSTEM

Figure 11 Figure 12

Figure 10

STEP
NO.

DURATION
OF

STEP
(msec)

OUTPUTS

GRIPPER

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1.000

“

“

“

“

“

“

“

“

“

“

“

“

0

0

1

1

1

1

1

1

1

0

0

0

0

1

1

1

1

1

1

1

1

1

1

1

0

0

0

1

1

0

0

1

0

0

1

1

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

0

0

0

0

1

1

1

1

0

0

0

0

0

0 HOME

DRUM  TIMER  PROGRAMMING  FORM

PROGRAM  NAME: PICK-DIP-DROP SETUP

STEP
NO.

1 1,000 OFF     ON    OFF   OFF    OFF

OFF     ON    ON     OFF    OFF

ON      ON     ON    OFF    OFF

1,000

1,000

2

3

DURATION
(msec.)

OUTPUTS

Figure 9

A B    C    D    E    F    G    H

PROGRAM NUMBER:
PREPARED  BY:
DATE:

“X” AXIS “Y” AXIS “Z” AXIS STOP CYL.

A B C D E F G H

EXAMPLE OF PROGRAMMING:

REMOTELY CONTROLLED INTERMEDIATE STOPS:



© 2008 MACK CORPORATION Ph: (928)-526-1120    Fax: (928)-526-0473    Web: www.mackcorp.com    Email: info@mackcorp.com

PART NUMBER SEARCH

2590..........

2591..........

2592..........

2593..........

2600..........

2601..........

2602..........

2603..........

2604..........

2605..........

2606..........

2607..........

2608..........

2609..........

2610..........

2611..........

2612..........

2613..........

2614..........

2615..........

2616..........

2617..........

2618..........

2619..........

2620..........

2621..........

2622..........

2623..........

S2624........

S2625........

S2626........

S2627........

2680..........

2681..........

2682..........

2683..........

2725..........

2726..........

S2750........

S2820........

3044..........

3045..........

3046..........

3047..........

3048..........

3049..........

3051..........

3052..........

5

5

5

5

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

2

2

9

9

9

9

5

5

5

5

20

20

11

13

20

16

16

16

16

16

17

17

BASIC 
PART NO.

PAGE 
NO.

3053..........

3054..........

3055..........

3056..........

3460..........

3461..........

3462..........

3463..........

3464..........

3465..........

3466..........

3467..........

3468..........

3469..........

3470..........

3471..........

3472..........

3473..........

3474..........

3475..........

3476..........

3477..........

3478..........

3479..........

3480..........

3481..........

3482..........

3483..........

3484..........

3485..........

3486..........

4250..........

4351..........

4352..........

4353..........

4465..........

4466..........

4467..........

4468..........

4469..........

4470..........

4471..........

4472..........

4473..........

4474..........

4475..........

4476..........

4477..........

4478..........

4479..........

4480..........

17

17

17

17

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

19

3

3

3

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

BASIC 
PART NO.

PAGE 
NO.

4525..........

4526..........

4527..........

4528..........

4529..........

4530..........

4531..........

4532..........

4533..........

4534..........

4535..........

4536..........

4765..........

4766..........

4767..........

4768..........

4769..........

4770..........

4771..........

4772..........

4773..........

4774..........

4775..........

4776..........

4777..........

4778..........

4779..........

4780..........

4781..........

4782..........

4783..........

4784..........

4822..........

S4839.......

S4840.......

73449........

73450........

73451........

73452........

73453........

73454........

73455........

73456........

73807........

73808........

73809........

73880........

73881........

73882........

7

7

7

7

7

7

7

7

7

7

7

7

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

15

11

13

1

2

1

2

1

2

1

2

3

3

3

4

4

4

BASIC 
PART NO.

PAGE 
NO.
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HOW TO ORDER METRIC MOUNTING OPTIONS:

ADD THE PREFIX “M” TO A PRODUCT NUMBER AND A SUFFIX TO INDICATE PISTON TRAVEL IN MILLIMETERS 
FOLLOWED.  BY THE LIP SEAL SUFFIX.

EXAMPLE: M -S3513- 20mm - LS   

METRIC MOUNTING OPTION:

ALL U.S. CUSTOMARY PRODUCTS IN THIS CATALOG ARE READILY AVAILABLE IN MODIFIED METRIC CONFIGURATIONS WHERE 
MOUNTING DETAILS CONFORM TO METRIC SPECIFICATIONS BY CONVERTING THREADED HOLES, CLEARANCE HOLES, COUNTER-
BORES, AND FASTENERS TO METRIC SIZES LISTED BELOW: THERE IS NO ADDED COST.

THREAD CONVERSION - U.S. STD. TO METRIC

U.S. Thd.       #2-56     #4-40     #6-32     #8-32     #10-32    1/4-28    5/16-24     3/8-24     7/16-20     1/2-20       5/8-18     3/4-16       1-14     1 1/4-12

Metric Thd.  M2x0.4   M3x0.5   M3x0.5  M4x0.7   M5x0.8  M6x1.0  M8x1.25   M10x1.5 M10x1.5  M12x1.75  M16x2.0 M20x2.5  M24x3.0  M30x3.5   

Piston Travel Conversion - INCHES to Millimeters

PISTON TRAVEL IN MILLIMETERS
PRODUCT NUMBER FROM THE TABLE

METRIC PREFIX

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-1
-2
-3
-4
-5
-6
-7
-8
-9

-10

0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000

2.5
5.0
7.5

10.0
12.5
15.0
17.5
20.0
22.5
25.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-11
-12
-13
-14
-15
-16
-17
-18
-19
-20

1.100
1.200
1.300
1.400
1.500
1.600
1.700
1.800
1.900
2.000

27.5
30.0
32.5
35.0
37.5
40.0
42.5
45.0
47.5
50.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-21
-22
-23
-24
-25
-26
-27
-28
-29
-30

2.100
2.200
2.300
2.400
2.500
2.600
2.700
2.800
2.900
3.000

52.5
55.0
57.5
60.0
62.5
65.0
67.5
70.0
72.5
75.0

Dash
No.

U.S.
Customary

(Inches)

METRIC
System

(mm)

-31
-32
-33
-34
-35
-36
-37
-38
-39
-40

3.100
3.200
3.300
3.400
3.500
3.600
3.700
3.800
3.900
4.000

77.5
80.0
82.5
85.0
87.5
90.0
92.5
95.0
97.5

100.0

Terms:
Discounts:
Revisions:
Shortages:
Returns:

Shipping Method:
Minimum Orders:
Foreign Orders:

Past Due Accounts:
Liability:
Product Changes:

GENERAL SALES CONDITIONS

30 days net, to approved accounts.  F.O.B. Flagstaff, AZ
Discounts apply to larger quantities of the same part number shipped as a single lot.
Orders in process may be revised by mutual agreement and are subject to reasonable compensation.
Any claim for shortage in shipment must be made within 30 days from receipt of material.
Returns due to requirement change or errors in ordering must have factory approval.
A charge of 25% will be made for administrative cost, re-inspection, acceptance testing and re-stocking.
No return credit is allowed on modified units, on units made to special order, on units having been placed
in service or on units which have been in the hands of a customer for over 90 days from the invoice date.
Where shipping instructions are not specified, shipping will be made according to our best judgement.:
$30.00 for domestic orders.  $100.00 for export orders.
Foreign orders will be paid in United States funds. A surcharge of $30.00 will be added to cover cost
of the additional administrative and clerical work.

Interest of 1 1/2% per month will be added to past due accounts.

Product liability is limited to replacement of the part.
Right is reserved to change engineering specifications.

WARRANTY
Mack Corporation warrants to the original equipment manufacturers and industrial users of it's products that each new product manufactured and
supplied by Mack Corporation shall be free from defects in material and workmanship. Mack Corporation's obligation under this warranty is limited to
furnishing, without additional charge, a replacement or, at its option, repairing or issuing credit for any product which shall within 90 days from the
date of sale be returned freight prepaid to the factory and which upon inspection is determined by Mack Corporation to be defective in material or
workmanship. Written authorization must be obtained from Mack Corporation prior to return of a product and complete information as to operating
conditions, installation and application must accompany any product returned for inspection. The provisions of this warranty shall not apply to any
Mack Corporation product which has been subjected to misuse, improper installation or operating conditions, or which has been repaired or altered
if such repair or alteration in the judgment of Mack Corporation would adversely affect performance or safety of the product.

This warranty is in lieu of all other warranties, expressed or implied, including any implied warranty of merchantability or fitness for a particular
purpose and is also in lieu of all other obligations or liabilities on the part of Mack Corporation, including any obligation or liability arising from 
contract, tort, or otherwise for damages whether direct, indirect or consequential. There are no other warranties, expressed or implied, made by Mack
Corporation except the warranty against defects in materials or workmanship set forth and Mack Corporation neither assumes nor authorizes any
other person or firm to assume for it any obligation or liability in connection with Mack Corporation products.

LIP SEAL




