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Safety Warnings

DANGER: VersaBuilt makes industrial machine tool automation components designed to
be operated by trained personnel only. Machine tool automation components may
move suddenly and without warning. Serious or fatal crushing injuries can occur from
contact with the robot, gripper or vises.

Before deploying VersaBuilt industrial machine tool automation components, a safety
risk assessment must be completed in accordance with local, state and/or federal
requirements.

VersaBuilt industrial machine tool automation components should only be used by
trained operators.

Read and understand the VersaBuilt Lathe Automation System Safety Manual before
proceeding
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DuoGrip Grippers

DuoGrip Grippers are double-headed center actuating grippers, used in Lathe, Vertical Mill and Horizontal Mill
applications. The Grippers are modular for picking Pucks and Shafts, with optional VersaBlast amplified wrist air. Pucks
are placed on the Versacart visual grid with the flat side down, or optionally in positively held locators or cradles. Puck
picking can be applied to rounds, rectangles, castings, forgings - any part picked in a traditional gripping manner. Shafts
are placed on the Versacart Shaft Infeed, with the flat side perpendicular to the to the table top, to feed
long-round-parts. DuoGrip Grippers include Gripper 1 and Gripper 2:

Gripper 1 is used to pick parts from the infeed and load parts into a chuck or vise.

Gripper 2 is used to unload completed parts from the chuck or vise and place parts in the outfeed, or dropped off at a
calibrated “bin-drop” location.

The following pages detail the 2 available DuoGrip Products:

DuoGrip 400 DuoGrip 2000
« 3.60kg  6.00 kg
* Pneumatic, centering actuator * Pneumatic, centering actuator
10 lbs Max Part Weight at 110 psi e 45 |bs Max Part Weight at 110 psi
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DuoGrip Gripper 400 & 2000

DuoGrip 400

Pneumatic
Gripper #1

Gripper Mount Block
w/ optional mounting for
VersaBlast wrist-air

Section 2: DuoGrip Gripper

Pneumatic
Gripper #2

Standard Puck Fingers w/ array of M5
tapped holes
*Large Puck Fingers and
Shaft Fingers available

DuoGrip 2000
Optional large robot mount for
Pneumatic UR20 & UR30
Gripper #1 / Pneumatic
Gripper #2
«

7 HTISTSD

/

Gripper Mount Block

w/ Easy-Lock for
VersaBlast wrist-air

GRIPPER 2

Standard Puck Fingers w/ array of
M5 tapped holes
*Large Puck Fingers and
Shaft Fingers available



DuoGrip 400 Gripper

® Max Part Weight =10 lbs @ 110 psi

® 2x Pneumatic Grippers mounted 180° apart,
with hardware for shaft picking® and puck
picking**

e Adapter Plate to attach to Robot conforming
to ISO 9409-1-50-4-M6, with available adapter
for UR20 and UR30 robots

e 5/32” Tubing to connect to supply from
gripper valve in robot controller

® Zip Ties for tube routing on Robot arm

*shaft picking for parts with length much greater than . . . .
diameter (shaft, shaft, etc) - picked and placed from the side. Shaft Configuration Puck Configuration
shaft fingers for diameter ranges 0.25 to 3.0” available.

DuoGrip Gripper
**Puck picking for round parts that can stand up. Diameter shown with VersaBlast

ranges from 0.50” to 4” standard and optional up to 8” **\lersaBlast and valving included with Automation Systems
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DuoGrip 2000 Gripper

® Max Part Weight =45 lbs @ 110 psi

® 2x Pneumatic Grippers mounted 180° apart,
with hardware for shaft picking® and puck
picking**

e Adapter Plate to attach to Robot conforming
to ISO 9409-1-50-4-M6, with available adapter
for UR20 and UR30 robots

e 5/32” Tubing to connect to supply from
gripper valve in robot controller

® Zip Ties for tube routing on Robot arm

*shaft picking for parts with length much greater than . . . .
diameter (shaft, shaft, etc) - picked and placed from the side. Shaft Configuration Puck Configuration
shaft fingers for diameter ranges 0.25 to 3.0” available.

DuoGrip Gripper
**Puck picking for round parts that can stand up. Diameter shown with VersaBlast

ranges from 0.50” to 4” standard and optional up to 8” **\lersaBlast and valving included with Automation Systems
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Specifications

DuoGrip Gripper 400, Clamping Force

20 9 1.75

30 13 2.60

40 17 3.50

50 22 4.35

60 26 5.25

70 31 6.10

80 35 7.00

90 39 7.85

100 44 8.75 Max P:'jrt weight as.f,ur-nes friction factor.of‘O.ZO.
*Clamping force x Friction Factor* The friction factor

110 48 9.60 may vary with material and exposure to low friction
elements, e.g., coolant.

120 52 10.50




Specifications

DuoGrip Gripper 2000, Clamping Force

20 48 9.50

30 72 14.30

40 95 19.10

50 119 23.85

60 143 28.60

70 167 33.40

80 191 38.15

90 215 42.90
*Max Part weight assumes friction factor of 0.20.

100 238 47.70 *Clamping force x Friction Factor* The friction factor

110 262 52 50 may vary with material and exposure to low friction
elements, e.g., coolant.

120 286 57.00




Gripper Finger Overview

Puck Fingers can support material diameters of 0.5” to 4.0”, with

“Standard Puck Fingers”. Engraving on the fingers show the locations to

place screws and provided spacers for each material size. “Large Puck 0000000
Fingers” support material diameters up to 8.25” for DuoGrip 400 & up
to 8.75” for DuoGrip 2000.

0000000

Shaft Fingers can be adjusted to support material diameters of 0.25” to Gripper with Standard Puck Fingers

” ) ) ) . in 1.00” position for 1.00 to 1.24” rounds
3.00”. Refer to the following pages for Shaft Finger configuration
options. For maximum gripping accuracy and strength of hold, custom ) ]
shaft finger diameters may be ordered from VersaBuilt or designed via

downloaded models from www.versabuilt.com. — —

Custom Fingers - In addition to supporting round parts, both the Puck
Fingers and the Shaft Fingers can accept custom gripper finger tips to
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reliably process non-round shapes. Custom gripper finger tips may be

3D printed. Download a 3D model of the DuoGripper from the
Resources page of the www.versabuilt.com. %D E

Gripper with 1” Custom Shaft Fingers
w/ Bracket in Position #3
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Install DuoGrip 400
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5mm hex key

2 x Lineman’s Pliers

Side cutting pliers

Medium Strength Threadlocker
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DuoGrip assembly

4 x M6x1.0 SHCS x 22mm L

1 x M6 dowel pin x 22mm L

1 x 15-foot length of Red 5/32” tubing

1 x 15-foot length of Blue 5/32” tubing
1 x 15-foot length of White 5/32” tubing
1 x 15-foot length of Black 5/32” tubing
1 x 15-foot length of Blue 1/2” tubing*

1 x 1/2” tubing to 1/4” tubing reducer fitting*
1 x 2-foot length of Blue 1/4” tubing*

8 x 16” Long Cable Ties (Zip ties)

c 0 0 0 0 0O 0O O O O O

*included with VersaBlast kit

Base Fingers




Install DouGrip 400

1.  Power up the robot and using the VSC interface
Home page, select Home > Table Home Gripper 1

2. Place a small drop of thread locker onto each bolt
in the Double Headed Gripper Fasteners package

3. Attach the Gripper Assembly to the robot:

Gripper Base

Align the assembly with the M6 dowel pin to i
ingers

mating features on the robot end of arm

Secure the assembly with 4 x M6 Socket Head
Screws 4x M6 SHCS

4. The Gripper Assembly, as shown in the image to the
right, is the configuration for calibrating the
VersaCart. Puck or Shaft picking components are
added to this assembly and are shown in the

following pages M6 Dowel Pin




Install DuoGrip 2000
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5mm hex key .
2 x Lineman’s Pliers Base Fingers
Side cutting pliers

Medium Strength Threadlocker
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DuoGrip assembly

Adapter for UR20/UR30

6 x M8x1.25 BHCS x 14mm L *UR20/30 Adapter to Robot
1x M8 dowel pin x 16mmL *UR20/30 Adapter to Robot
4 x M6x1.0 SHCS x 60mm L

1 x M6 dowel pin x 14mm L

2 x M6x1.0 Setscrew x 6mm L

1 x 15-foot length of Red 5/32” tubing

1 x 15-foot length of Blue 5/32” tubing

1 x 15-foot length of White 5/32” tubing

1 x 15-foot length of Black 5/32” tubing

1 x 15-foot length of Blue 1/2” tubing*

1 x 1/2” tubing to 1/4” tubing reducer fitting*

1 x 2-foot length of Blue 1/4” tubing*

8 x 16” Long Cable Ties (Zip ties)

VersaBlast Air
Amplifier
<«— *held with set
screws

c 0 0 o0 O O O o O O O O o o o

Base Fingers

*included with VersaBlast kit




Pneumatics for DuoGrip Gripper

Refer to the following manuals for Tube routing:
® Automation System Pneumatics Manual ’
® Robot Gripper Tube Routing Manual Gripper 2

There are 5 air lines for DuoGrip Grippers:
e 5/32” Red - Gripper 1 Close

5/32" Blue - Gripper 1 Open

5/32" Black - Gripper 2 Close

5/32"” White - Gripper 2 Open

1/2” to 1/4” Blue - VersaBlast

Gripper




VersaBlast Air Routing

Parts Included:

e VersaBlast A/P valve assembly (on magnet mount)
©  Mount under robot on VersaCart

R I e

e VersaBlast for DuoGrip:
o  Air Amplifier *included with DuoGrip 2000
Threaded Rod Hanger (c-clamp to mount amplifier) *400 only
M5x0.8 Socket Head Cap Screw x 12mm L (QTY: 1) *400 only
M6x1.0 Hex Head Cap Screw x 35mm L (QTY: 1)*400 only
M6x1.0 Hex Nut (QTY: 1)*400 only
Fitting, L, Swivel, 0.25” tube x % NPT (QTY: 1)
Fitting, Union, 0.25” to 0.50” tubing (QTY: 1)
0.25” Quick Disconnect Plug (QTY: 1) *included with DuoGrip 2000
0.50” tubing (QTY: 15 ft) *Shop air to A/P Valve
0.50” tubing (QTY: 10 ft) *A/P valve to robot arm, routed to 1 to 2 ft from wrist
0.25” tubing (QTY: 25 ft) *VSC to A/P valve
0.25” tubing (QTY: 3 ft) *0.50” tubing terminating 1 to 2 ft from wrist to M6 Hex Screw
Amplifier fitting and Nut

oo
o

P Pyl M5 SHCS

Air amplifier

O O 0O 0O O O O o0 O 0 o



VersaBlast Air Routing

Connect air lines to devices

O

o O O O O

0.25” line from VSC to VersaBlast A/P valve (Pilot Port)

0.50” line from Shop supply to VersaBlast A/P valve input (Port 1)
0.50” line VersaBlast A/P valve output (Port 2) to robot arm
0.50” line routed along robot arm

0.50” to 0.25” line reducer 6 to 18” before gripper

0.25” line to fitting on Air Amplifier

Mount A/P Valve assembly inside bottom of VersaCart

1/4" LINE
/TN 1/2"LINE
VSsC
1/4"AR @ PORT 2
PILOT PORT
VERSABLAST
VALVE
PORT 1T
1/2” LINE PLANT AIR
® . 20psimax

Approximate
location of 0.50” to
0.25” reducer




VersaBlast Air Routing

Test & Maximize air Flow

O

If flow is not meeting expectations, remove the air amplifier from
the bracket on the gripper mount for testing and adjustments.

To activate flow on the Air Amplifier, go to the I/O panel screen on
the VSC interface. In the Digital Outputs section, scroll down to
VersaBlast and select “Set High”

Loosen nut Flow Adjustment nut and turn Flow Adjustment
nozzle to position that maximizes air flow

In the I/O panel screen, select “Set Low” to turn off the
VersaBlast valve *

Re-mount air amplifier on bracket

*If the “Set High” function does not turn on the VersaBlast, check
the internal tube routing to verify plumbing at VSC and External
VersaBlast Valve (A/P valve) and that the nut is not closed on the
amplifier

Flow

adjustment
Compressed air inlet / nozzle

Suction #

Flow
adjustment
nut
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Puck Finger Configuration

DuoGripper Puck Fingers use M5 threaded holes to accept
different combinations of part interfaces to grip the part. The
following components are provided with each DuoGrip
Gripper:

M5x0.8 SHCS x 12mm L Steel (QTY: 8)

M5x0.8 SHCS x 12mm L Nylon (QTY: 8)

M5x0.8 SHCS w/ low-profile head x 12mm L Steel (QTY: 8)
M5x0.8 Headless Shoulder Bolt, 6.5mm x 12mm L (QTY: 8)
Plastic Spacer, 5.3 1D X 10 OD x 15mm L (QTY: 8)

Plastic Spacer, 5.3 1D X 10 OD x 25mm L (QTY: 8)

Aluminum Spacer, 5.3 1D X 10 OD x 15mm L (QTY: 8)
Aluminum Spacer, 5.3 1D X 10 OD x 25mm L (QTY: 8)

M5 Rubber Washer (QTY: 8) *typically used with bolt/spacer
combination

Use the engravings to locate the proper attachment points, based on part size,

then test clamp.

Section 3: Puck Setup
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Puck Finger

Base Finger
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Puck Finger

/ Base Finger
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Standard Puck Finger Configuration

Install the Puck Fingers to align with the
front edge of the base fingers as shown

*applies to both DuoGrip 400 & 2000

Insert the screws into the holes

corresponding to the diameter of the puck
to be picked/placed.

Gripper shown in the open position, with
20mm gap between fingers when open

Section 3: Puck Setup
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Large Puck Finger Configuration, DuoGrip 400

Install the Large DuoGrip 400 Puck Fingers
to align with the front edge of the base
fingers as shown

Screw placement is the same as the
standard fingers.

Gripper shown in the open position, with
20mm gap between fingers when open

Section 3: Puck Setup
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Large Puck Finger Configuration, DuoGrip 2000

Install the Large DuoGrip 2000 Puck
Fingers with the inside edge aligning with e -
the engraved line on the base fingers

Screw placement is the same as the
standard fingers.

Gripper shown in the open position, with
20mm gap between fingers when open

Section 3: Puck Setup
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Puck Finger Configuration - Socket Head Screws and Spacers

BOLT POSITION MIN PUCK MAX PUCK
Refer to the table below for location of the 0.50 engrave 0.500 0.745
Socket Head Cap Screws and Spacers on the Puck 0.75 engrave 0.750 0.995
Gripper Fingers, depending on the size of part to 1.00 engrave 1.000 1945
be clamped. 1.25 engrave 1.250 1.495
The image below shows the gripper with 1.50 engrave 1.500 1.745
Headless Shoulder Bolts in the 1.50 engraved M 1.75 engrave 1.750 1.995
position for clamping diameters from 1.50 to (¢ \( 2.00 engrave 2.000 2,245
124
1.745 2.25 engrave 2.250 2.495
2.50 engrave 2.500 2.745
aw—(OO=m L0 2.75 engrave 2.750 2.995
T 00 m*fé@OQTw’”
“;_ER % S ) 3.00 engrave 3.000 3.245
““‘“’ O
. o~ O s~ : 3.25 engrave 3.250 3.495
0000000 é — - (e) (20000000 e
(4 ) 3.50 engrave 3.500 3.745
Qux &0 &
Q/L RQ 4
O%@@ 9980 3.75 engrave 3.750 3.995
b e 4.00 engrave 4.000 4.245
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Puck Finger Configuration - Headless Shoulder Bolts

Refer to the table below for location of the
Headless Shoulder Bolt on the Puck Gripper
Fingers, depending on the size of part to be

clamped.

The image below shows the gripper with

Headless Shoulder Bolts in the 3.50 engraved

position for clamping diameters from 3.59 to

3.84-inches.

Section 3: Puck Setup
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BOLT POSITION MIN PUCK MAX PUCK
0.50 engrave 0.58 0.87
0.75 engrave 0.87 1.09
1.00 engrave 1.09 1.36
1.25 engrave 1.36 1.59
1.50 engrave 1.59 1.86
1.75 engrave 1.86 2.09
2.00 engrave 2.09 2.35
2.25 engrave 2.35 2.59
2.50 engrave 2.59 2.85
2.75 engrave 2.85 3.09
3.00 engrave 3.09 3.35
3.25 engrave 3.35 3.59
3.50 engrave 3.59 3.84
3.75 engrave 3.84 4.10
4.00 engrave 4.10 4.38
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Puck Finger Configuration - Creative Options

Beyond the provided components, the only limitation of the DuoGrip Gripper is creativity.

With an array of M5 threads on both the Base Fingers and the Gripper Fingers, the gripper can be a template for which
custom machined and 3D printed add-on fingers can be attached. There are no rules, only a canvas for your creativity.

The image below shows a gripper setup with add-on fingers for a rectangular part family.

Custom Finger

Base Finger Standard
Gripper Finger

Section 3: Puck Setup
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Puck Finger Configuration - VersaCart

The Gripper Orientation for Picking from the VersaCart is shown below

e Gripper 1 picks parts from the Infeed
e Gripper 2 places parts on the Infeed or drops parts off at the “Bin-Drop” location

bl m‘- I"[a)"') —"r-II - g
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Puck Finger Configuration - Loading CNC

The Gripper Orientation for Loading and Unloading a Chuck or Vise is shown below.

* Gripper 1 places/loads parts in the Chuck or Vise
* Gripper 2 picks/unloads parts from the Chuck or Vise

€] 1 O
§ Y3ddIND
Z WD

Q Q

Lathe Loading Example
Section 3: Puck Setup
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Puck Finger Configuration - Loading CNC

The Gripper Orientation for Loading and Unloading a Chuck or Vise is shown below.

Gripper 1 places/loads parts in the Chuck or Vise
Gripper 2 picks/unloads parts from the Chuck or Vise
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Horizontal Mill Loading Example
Section 3: Puck Setup
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Shaft Fingers and Shaft Infeed

Shaft processing requires 2 assemblies for setup:

e Shaft Fingers
* Shaft Infeed

The following pages detail assembly of the Shaft Fingers to the
DuoGripper and the Shaft Infeed to the VersaCart.




Shaft Finger Configuration - DuoGrip 400

DuoGrip 400 Shaft Fingers use L-Brackets, bolting to the Base
Fingers in multiple locations, with A, B or C Shaft Fingers or
custom fingers attached to the L-Brackets.

A, B & C Fingers (shown below) include engraving on the back
side to indicate the size range and L-Bracket location.

L-Bracket locations are set with the inside face aligned with an
engraved number on the Base Fingers

Gripper

Finger “A”

L-Bracket at
position #2

Base Finger
w/ engraving

T 5 2L S vt

- —
—

K i.‘il.lﬁ

‘GRIPPER 2‘

GRIPPER 1

nwe s e s 43 b

T 45 4673201




Shaft Finger Configuration - DuoGrip 2000

Base Finger w/

DuoGrip 2000 Shaft Fingers use L-Brackets, bolting to the Base engraving
Fingers in multiple locations, with A, B or C Shaft Fingers or
custom fingers attached to the L-Brackets.

L-Bracket at
position #4

A, B & C Fingers (shown below) include engraving on the back
side to indicate the size range and L-Bracket location.

L-Bracket locations are set with the inside face aligned with an

engraved number on the Base Fingers

L-Bracket at
position #2
@ *aligned with
3 edge of base
fingers




Shaft Finger Size Configuration

Gripper Finger Type and L-Bracket Location for shaft sizes from

0.25-inch to 3.00-inch are shown in the table to the right
FINGER POSITION MIN SHAFT MAX SHAFT
The image below show Gripper Finger “B” in with L-Bracket in A 2 0.25 0.41
Position #3 for DuoGrip 400. This clamps shafts from 0.72 to A 3 0.41 0.72
1.12-inches. Engravings for DuoGrip 2000 are on the base finger B 3 0.72 112
B 4 1.12 1.59
front surface.
C 5 1.59 2.04
C 6 2.04 2.51
!@ C 7 2.51 3.00
O O
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| Gripper 1 Fingers
Size of “raw material” loaded into Chuck

Gripper 2 Fingers
Size of “finished material” unloaded from Chuck

j & Calibration Fingers for @1.0-inch shaft are
mounted on L-Brackets at position 3




Shaft Infeed - Assembly to VersaCart

M5 FHCS M4 E M5 FHCS

HCS
Shaft Infeed consists of 2x crossbars and 8x / /
U-channels. e T 1 1 1 1T 1 1 1 1.1.al
g_ L L LU

The crossbars are bolted to the top of the VersaCart " )

@ @

visual infeed, with 4x M4 Flat Head Cap Screws

(FHCS), in 4 locations used to bolt the visual infeed

to the cart structure.

|

|
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e
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|
The u-channels are bolted to the crossbars with 2x 5
M5 Flat Head Cap Screws (FHCS) per u-channel (16
total). - B o
o
c
e
e

The u-channel has a specific orientation, with an

open slot located on the side of the cart, opposite of
the robot.

HEEEEE

*When securing the crossbars and u-channels, lightly assemble

each Flat Head Cap Screw, verify they are aligned and square. Open Slot
U-Channels shall alight with the Visual Infeed Grid. After indicating
alignment, tighten down. orientation




Shaft Infeed - Part Orientation & Position

The image to the right shows part loaded into
Shaft Infeed “Slot 1”.

r/J_a\I|I|I|I|l°|.|||=h| I | |||°|o'\
T — - | T
o ) _ IS— R D RN R N |
The arrow indicates the side of the part that will & o ° A
be positioned inside the Chuck. When (i . - | | \ — =
configuring a Shaft part, the relationship : p - — N - —
& . 8
between the Shaft Fingers and the end of the E e - ‘ & o | , X
part will be critical. = g o o e e e _| @
I,;— v v 0 v SN A
|- 1 1 ] i AN = I = I
e ° dphping]
Slot 1 N s o e s e | 1]
Default part alighment 2 - 2 | 1~
Dim “A” for shaft ]
configuration

\ This side of the part will be loaded into the Chuck




Shaft Infeed Overview

The minimum recommended shaft length is 2.5”. Although a 2” length is
possible to support, it may be difficult to keep parts from falling into the
infeed channels. The maximum shaft length is 28” (limited by robot
motion). The maximum shaft diameter supported is 3”.

Parts are automatically allocated in the infeed by the part configuration
parameters of diameter and length. Parts on the VSC display will be

shown as aligned with the vertical grid line nearest the left side of the
part (robot’s perspective).
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