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ZAYTRAN SIGMA®  Grippers
“Sigma” - The mathematical term that defines the distance from the norm.
SIGMA Grippers - The grippers that serve “Beyond Normal” applications.

Linear Bearing Rail - The SIGMA Difference

The SIGMA concept was developed for
applications that impart high acceleration to heavy
objects or require extremely long, precisely
positioned jaws. These applications put extreme
stress on the gripper. SIGMA grippers use a linear
bearing system, the same system that is used in
modern machine tools, to  isolate the precision jaw
positioning system from jaw torque and force. The

linear bearing rail allows the grippers to be small and
light weight while delivering gripping force in excess
of 700 pounds (@ 100 psi) and to tolerate jaw
torque of 1,000 foot pounds. SIGMA grippers truly
deliver:

“TWICE THE FORCE...HALF THE SIZE”.

Patented Synchronous Technology - Extended Life

The synchronous SIGMA utilizes ZAYTRAN US
patent number 4591199.  The force and
synchronizing double helix are independent systems.
The double helix works only to center the part to
±0.001 inches.   All of the gripping

force is provided by two pistons that are driven
either pneumatically or hydraulically. The
independence of the force and synchronization
systems  provides precision over the typical
10,000,000+ cycle life of the unit.

Material and Process Selection - Machine Tool Quality

Hundreds of SIGMA grippers have demonstrated
ZAYTRAN machine tool quality in die casting,
forging, and other torturous environments.  SIGMA
bodies are hardcoated to a Rockwell(c) 70

hardness.  All cylinder bores are roller burnished and
Teflon® impregnated to improve seal life and
minimize friction.  The pistons are ground and

Bearing Rail

Jaw Mounting Surface

Bearing Block

Electroless Nickel-Plated Piston

Patented Double Helix

Body Hardcoated to Rockwell (c) 70

Helix Nut

Synchronous SIGMA
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electroless nickel-plated for environmental hardening and to minimize seal friction.

Application Flexibility
Four Styles of Gripper

SYNCHRONOUS - Moves parts from a poorly defined to a well defined position.

The synchronized SIGMA uses the patented
ZAYTRAN double helix technology to implement
the classic gripper style.  This style centers parts to
±0.0010”.  The long stroke offered by all of the

SIGMA grippers allows an entire family of parts to
be assembled, picked and placed, or held for
machining operations without changing the gripper or
the tooling.

NON-SYNCHRONOUS - Moves parts from a well defined to a poorly defined position.

In many applications the part is being withdrawn
from a well defined position.  The part is captured
by a holding device  like a chuck, nest or mold. In
these cases, the holding device determines the
centerline of the part.  If a synchronous gripper is
used it will also dictate a centerline that will be
different by the error in the positioning system.  Two
different centerlines means that the part will be

“racked” or “dinged” when it is removed from the
holding device.

The non-synchronous SIGMA complies to the
position of the part, it does not dictate a centerline
but “honors” the existing centerline.  This avoids the
problems induced by errors in the positioning
system.

SEQUENCED - References an edge or surface of the part rather than the center.

When the application requires a family of parts be
presented with reference to an edge or surface, a
sequenced gripper is required.  The sequenced
SIGMA first closes jaw 1 to a final position (this
references the surface or edge), then jaw 2 complies

with the other side of the part. In welding, riveting
and other “surface sensitive” operations, the
sequenced SIGMA will present the surface to the
process regardless of the thickness of the material.

QUAD-PORTED - Used when complete system control of each jaw is required.

In some sequenced or compliant applications, the
timing and force exerted by each jaw is critical to the
success of the process.  In these cases, the Quad-
Ported SIGMA provides the user with the ultimate

in flexibility.  Each jaw is independently ported both
open and closed.  This porting provides for the
ultimate in control.  Each jaw can be timed, run at a
unique pressure, and driven at a unique speed.
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ZAYTRAN SIGMA TM     Grippers

Special Capabilities

SIGMA TM     JAW TORQUE & FORCE

Ma

Mc

Mb

F1 F2

Model Ma Ft-Lbs (kgf-M) MbFt-Lbs (kgf-M) Mc Ft-Lbs (kgf-M) F1 Lbs (kgf) F2  Lbs (kgf)
SIGMA 40 91 (13) 80 (12) 56 (8) 123 (56) 76 (34)

SIGMA 1 200 (28) 200 (28) 228 (32) 492 (224) 305 (136)

SIGMA 2 338 (47) 338 (47) 374 (52) 1500 (670) 1000 (450)

SIGMA 4 538 (75) 538 (75) 634 (89) 2000 (895) 1670 (725

SIGMA 6 803 (103) 883 (111) 1011 (140) 2500 (1110) 1670 (725)

E-Sections can be added to increase the "reach"
so that long parts may be picked up by the ends.

Custom, ultra long stroke capability is available
to handle a very wide range of part sizes.

E-Section
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1.98

2.75

4.00

6.56

7.57 (192.3) FULL CLOSE

11.57 (268.5) FULL OPEN

.75

2.592.59

.75

.33
.75 1/8 NPTF PORT - TYP.

    (CLOSE)

1/8 NPTF PORT - TYP.
     (OPEN)

(65.8)

(166.6)

(65.8)

(19) (19)

(44.5)
1.75

(44.5)
1.75

(8.4)
(19)

.75
(19)

(82.3)
3.24

(17.5)
.69

(7.6)
.30

(3.3)
.13

#8-32 THR'D

(6.4)
.25 NOMINAL

(6.4)
.25

(19)
.75 (15.9)

.62
(38.1)
1.50

DOWEL PIN LOCATING HOLES
FOR .187 DOWEL PIN.

(31.8)
1.25

(50.3)

(69.9)

(101.6)

(37.6)
1.48

1.95
(49.5)

(14.2)
.56

(65.8)
2.59

(13.7)
.54

OPTIONAL SIDE PORT
1/8 NPTF PORT - TYP.
BOTH SIDES

(8.4)
.33

(35.1)
1.38

2.59
(65.8)

(35.1)
1.38

(9.7)
.38

(9.7)
.38(7.1)

.28

(54.1)
2.13

SIGMA-40

FOR MOUNTING
1/4-20 THR'D 

Stroke:
Gripping Force - Closing:

Gripping Force - Opening:

Approximate Weight:

Operating displacement. in (cm ):

Maximum Operating Pressure:

3.00 in.(76.2mm)

58.2 lbs.(26.4 kgf)

97.9 lbs.(44.5 kgf)

@ 100 PSI(6.8 bar)

6.5 lbs(2.9 kg)

3.276(53.7)
250 PSI(17.0 bar)

OPTIONAL SIDE MOUNTING

OPTIONAL DOWEL PIN LOCATING
HOLES FOR .187 DOWEL PIN.

1/4-20 THR'D FOR
JAW MOUNTING

FOR .187 DOWEL PIN.
DOWEL PIN LOCATING HOLES

1/4-20 THR'D FOR
MOUNTING

OPTIONAL DUAL PORTING
1/8 NPTF - TYP.

3 3

.75
(19)

1.82
(46.2)

(62.2)
2.45

(38.1)
1.50

(61.5)
2.42

(87.6)
3.45

5.25
(133.4)

DOWEL PIN LOCATING HOLES
FOR .187 DOWEL PIN.

(25.4)
1.00 2.50

(63.5).38
(9.7)

(31.8)
1.25

(6.4)
.25 NOMINAL

17.03 (432) FULL OPEN
13.03 (331) FULL CLOSE

(147.6)
5.81.16

(4.1)

(25.4)
1.00

(10.7)
.42

33

250 PSI(17.0 bar)
9.6(157.7)

18.2 lbs(8.3 kg)

@ 100 PSI(6.8 bar)
216.5 lbs.(98.4 kgf)

136.7 lbs.(62.1 kgf) 

4.00 in.(101.6mm)

Maximum Operating Pressure:

Operating displacement. in (cm ):

Approximate Weight:

Gripping Force - Opening:

Gripping Force - Closing:
Stroke:

SIGMA-1 1/4 NPTF - TYP.
OPTIONAL DUAL PORTING

MOUNTING
1/4-20 THR'D FOR

DOWEL PIN LOCATING HOLES
FOR .187 DOWEL PIN.

.44
(11.2)

(22.4)
.88

(22.4)

2.62
(66.5)

2.62
(66.5)

(22.4)(22.4)

(125.7)

(295.1)

(125.7)

     (OPEN)
1/4 NPTF PORT - TYP.

    (CLOSE)
1/4 NPTF PORT - TYP.

.88

.88

4.95 4.95

.88

11.62

(11.2)
.44

#10-32 THR'D

(111.8)
4.40

(111.8)
4.40

(82.6)
3.25

(82.6)
3.25

(41.4)
1.63

(41.4)
1.63

(20.6)
.81.81

(20.6)

(66.8)
2.63

(12.7)
.50

(11.9)
.47

BOTH SIDES
1/4 NPTF PORT - TYP.
OPTIONAL SIDE PORT

OPTIONAL SIDE MOUNTING
1/4-20 THR'D 
FOR MOUNTING

HOLES FOR .187 DOWEL PIN.
OPTIONAL DOWEL PIN LOCATING

JAW MOUNTING
1/4-20 THR'D FOR
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(99.6)
3.92

(63.5)
2.50

(100.3)
3.95

(137.7)
5.42

(203.2)
8.00

(69.9)
2.75

(38.1)
1.50

(208.0)
8.19

(208.0)
8.19

(127)
5.00

(127)
5.00

(63.5)
2.50

(63.5)
2.50

(142.2)
5.60

(142.2)
5.60

(101.6)
4.00

(101.6)
4.00

(76.2)
3.00

(76.2)
3.00

(50.8)
2.00

(50.8)
2.00

1.00
(25.4)

(159.2)
6.27

(159.2)
6.27

(76.2)
3.00

(76.2)
3.00

(375.9)
14.80

22.77(578.3)FULL OPEN
16.77(426.0)FULL CLOSE

(187.9)
7.40

(6.4)
.25 NOMINAL

(38.1)
1.50

(12.7)
.50

(31.8)
1.25

(76.2)
3.00

(75.4)
2.97

(74.7)
2.94
(50.8)
2.00

(155.7)
6.13

(108.0)
4.25(57.2)

2.25

(24.6)
.97

(28.7)
1.13

(28.7)
1.13

(16.0)
.63

(16.0)
.63

(44.5)
1.75

33

250 PSI(17.0 bar)

56.5(926.8)

62 lbs(28 kg)

@ 100 PSI(6.8 bar)

636.2 lbs.(289.2 kgf)

503.5 lbs.(228.9 kgf)

8.00 in.(203.2mm)

Maximum Operating Pressure:

Operating displacement. in (cm ):

Approximate Weight:

Gripping Force - Opening:

Gripping Force - Closing:

Stroke:

SIGMA-4

SIGMA-2
Stroke:

Gripping Force - Closing:

Gripping Force - Opening:

Approximate Weight:

Operating displacement. in (cm ):

Maximum Operating Pressure:

6.00 in.(152.4mm)

223.0 lbs.(101.4 kgf)

311.7 lbs.(141.7 kgf)

@ 100 PSI(6.8 bar)

29 lbs(13 kg)

20.86(341.9)

250 PSI(17.0 bar)

3 3

(15.7)
.62

(16.0)
.63

(6.4)
.25

(27.7)
1.09

3/8 NPTF PORT - TYP.
    (CLOSE)

3/8 NPTF PORT - TYP.
     (OPEN)

DOWEL PIN LOCATING HOLES
FOR .250 DOWEL PIN.

FOR MOUNTING
5/16-18 THR'D 
OPTIONAL SIDE MOUNTING

OPTIONAL DOWEL PIN LOCATING
HOLES FOR .250 DOWEL PIN.

5/16-18 THR'D FOR
JAW MOUNTING

FOR .250 DOWEL PIN.
DOWEL PIN LOCATING HOLES

5/16-18 THR'D FOR
MOUNTING

OPTIONAL DUAL PORTING
3/8 NPTF - TYP.

5/16-18 THR'D

BOTH SIDES
3/8 NPTF PORT - TYP.
OPTIONAL SIDE PORT

3/8 NPTF PORT - TYP.
    (CLOSE)

     (OPEN)
3/8 NPTF PORT - TYP.

(76.2)
3.00

(474.7)
18.69

(237.5)
9.35

29.46(748.3) FULL OPEN
21.46(545.1) FULL CLOSE

(108)
4.25

(108)
4.25

(88.9)
3.50

(88.9)
3.50

(31.8)
1.251.25

(31.8)(21.6)
.85

(34.8)
1.37

(10.4)
.41

(208)
8.19

(208)
8.19

(19.1)
.75

(41.4)
1.63

(88.9)
3.50

(108)
4.25

3/8 NPTF - TYP.
OPTIONAL DUAL PORTING

(38.1)
1.50

1.50
(38.1)

(22.3)
.88

.88
(22.3)

DOWEL PIN LOCATING HOLES
FOR .312 DOWEL PIN.

JAW MOUNTING
3/8-16 THR'D FOR

7/16-14 THR'D

OPTIONAL SIDE MOUNTING
7/16-14 THR'D 
FOR MOUNTING

7/16-14 THR'D FOR
MOUNTING

(6.4)
.25 NOMINALOPTIONAL DOWEL PIN LOCATING

HOLES FOR .375 DOWEL PIN.

(19.8)
.78

(12.7)
.50

3/8 NPTF PORT - TYP.
BOTH SIDES

OPTIONAL SIDE PORT

(19.1)
.75

(25.4)
1.00

FOR .375 DOWEL PIN.
DOWEL PIN LOCATING HOLES
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33

250 PSI(17.0 bar)

151(2747.9)

130 lbs(59 kg)

@ 100 PSI(6.8 bar)

1130.9 lbs.(514.0 kgf)

773.1 lbs.(351.4 kgf)

12.00 in.(304.8mm)

Maximum Operating Pressure:

Operating displacement. in (cm ):

Approximate Weight:

Gripping Force - Opening:

Gripping Force - Closing:

Stroke:

SIGMA-6

(124.5)
4.90

(123.7)
4.87

(76.2)
3.00

(149.9)
5.90

(227.1)
8.94

(74.9)
2.95

(47.5)
1.87

(50.8)
2.00

(25.4)
1.00

(50.8)
2.00

(101.6)
4.00

27.09(688.1) FULL CLOSE
39.09(992.9) FULL OPEN

(303.3)
11.94

(228.6)
9.00

(228.6)
9.00

(600)
23.62

(152.4)
6.00

(152.4)
6.00

(82.6)
3.25

(82.6)
3.25

(25.4)
1.001.00

(25.4)

(120.7)
4.75

(14.5)
.57

(14)
.55

(256.8)
10.11

(256.8)
10.11

(127)
5.00

(63.5)
2.502.50

(63.5)

5.00
(127)

(44.5)
1.75

(44.5)
1.75

(25.4)
1.00

(25.4)
1.00

1/2 NPTF PORT - TYP.
    (CLOSE)

1/2 NPTF - TYP.
OPTIONAL DUAL PORTING

DOWEL PIN LOCATING HOLES
FOR .375 DOWEL PIN.

JAW MOUNTING
1/2-13 THR'D FOR

7/16-14 THR'D

OPTIONAL SIDE MOUNTING
1/2-13 THR'D 
FOR MOUNTING

1/2-13 THR'D FOR
MOUNTING

OPTIONAL DOWEL PIN LOCATING
HOLES FOR .375 DOWEL PIN.

1/2 NPTF PORT - TYP.
BOTH SIDES

OPTIONAL SIDE PORT

FOR .375 DOWEL PIN.
DOWEL PIN LOCATING HOLES

    (OPEN)
1/2 NPTF PORT - TYP.

(24.9)
.98

(57.4)
2.26

(13)
.51

(6.4)
.25 NOMINAL
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Open and Closed Sensors

ADJUSTABLE SENSING
TARGET

CABLES TYPICALLY 6 FEET

.5

(13)

6.5m
PROXIMITY SENSOR

PROXIMITY SENSOR
SENSES OPEN SENSES CLOSE

PROXIMITY SENSOR

High Efficiency Seals & Lubricants
Seal Composition
Three types of seals are available:
Standard - Buna-N; -40 to 180ºF
High Temp- Viton; -40 to 300ºF
Non-Lube- Nitroxile; -40 to 180 ºF

Lubricants
All grippers are pre-lubricated with a
“lifetime” lubricant. This lubricant is
designed to last approximately
10,000,000 cycles in typical applications.

ORDERING INFORMATION

Format:   SIGMA-2, A, B, XC
A=Gripper Style

Blank: Synchronous
NON: Non-Synchronous
SEQ: Sequenced
QUAD: Quad-Ported

B=Seal Requirement
Blank: Buna-N
N: Nitroxile
V: Viton

XC=Sensor Requirement
X=1: One Sensor
X=2: Two Sensors

C=DCSINK: DC Sinking
C=DCSOUR: DC Sourcing
C=ACNO: AC Normally Open
C=ACNC: AC Normally Closed

Example: SIGMA-2, V, 2DCSINK
Sigma-2, Synchronous, Viton Seals, two position DC proximity sensors-sinking
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ZAYTRAN, Incorporated
41535 Schaden Road

P.O. Box 1660
Elyria, Ohio 44036

ZAYTRAN, INCORPORATED LIMITED WARRANTY AND DISCLAIMER

Zaytran Inc. warrants for one year from the date of purchase for normal use and service that its products are free
from defects in materials, workmanship and design.  In no instance shall the foregoing be construed as a warranty of fitness
for a particular application, and Zaytran Inc. accepts no responsibility of any kind for any of its products that have been subject
to improper installation, application, negligence, tampering or abuse or that have been repaired or altered outside the Zaytran
factory.  Seals and o-rings are specifically excluded from any warranty.  The obligation of Zaytran Inc. under this warranty is
limited to repair, replacement or correction of any part or product determined by our inspection to be defective.  We will not
pay for loss of time, inconvenience, loss of use of your Zaytran product, or property damage caused by your Zaytran product or
its failure to work, or any other incidental or consequential damages.  Some states do not allow limitations on how long an
implied warranty lasts or the exclusion or limitation of incidental or consequential damages, so the above exclusions or
limitations may not apply to you.  Zaytran Inc. makes no other warranties and disclaims responsibility for any damages
resulting from use by any buyer or user.  The liability of Zaytran Inc. hereunder is limited to the lesser of the value of the
product sold and the obligation to replace, repair or correct the defective part.  This warranty gives you specific legal rights,
and you may also have other rights which vary from state to state.

Written permission must be obtained from Zaytran Inc. prior to returning any goods for warranty inspection
purposes.

Zaytran Inc. reserves the right to change designs and specifications without notice.  All data and dimensions in
catalogs have been thoroughly checked for accuracy; however, Zaytran Inc. cannot assume responsibility for possible errors
or omissions.


