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1 PRECAUTIONS

Indicates a hazardous situation which, if not avoided, will
result in death or serious injury.

/\ Indicates a hazardous situation which, if not avoided, could
VAN result in death or serious injury.

Indicates a hazardous situation which, if not avoided, could
A CAUTION

result in minor or moderate injury.

Indicates a situation which, if not avoided, could result in
NO TICE equipment damage and voiding the manufacturer’s
equipment warranty.

IGNORING INFORMATION ABOUT POTENTIAL HAZARDS CAN LEAD TO SERIOUS HARM
TO PERSONNEL AND/OR DAMAGE TO THE EQUIPMENT, AND MAY RESULT IN THE
NULLIFICATION OF THE MANUFACTURER’S EQUIPMENT WARRANTY.

HEED ALL PRECAUTION NOTICES

2 QUICKSTOP OPERATING PRINCIPLE

A pneumatically sealed, Pressurized Chamber is used to provide collision protection for robot and
tooling. When a collision occurs, the seal instantly opens resulting in an immediate loss of pneumat-
ic pressure in the chamber. The QuickSTOP unit acts as a valve that releases the pressurized air.
The pressure loss is sensed by a pressure switch that can be wired into your robot emergency stop
circuit or other stop circuit. (Both mechanical and solid state switches are available.)

By varying the pneumatic pressure in the chamber, the overload threshold can be easily adjusted to
suit your particular requirements. By using a variable pressure programmable regulator, your robot
controller can dynamically change the pressure. All QuickSTOP Units provide collision compliance
in all axes including unwanted deflection directly into the faceplate of the robot. The only motion that
will not break the seal is a purely tensile axial force with absolutely no other loading on the Quick-
STOP Unit.

All QuickSTOP models include rotary compliance—rotation about the "Z" axis. The larger size units

are supplied with a Rotation Limiting Stop installed. This stop may be removed if additional rotation-
al compliance is desired.

AppliedRobotics
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3 INSTALLATION
PLEASE REVIEW THESE INSTRUCTIONS THOROUGHLY BEFORE
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INSTALLING YOUR QuickSTOP Unit.

3.1 Mount to robot

NOTICE

Page 4 of 63

KEEP OUT OF THE ROBOT WORK ENVELOPE WHEN DRIVE
POWER IS ON

THE TOOLING SURFACE THAT MATES WITH THE BOTTOM
OF THE QUICKSTOP SHOULD BE MACHINED FLAT

WITHIN .001” (.025MM). BOLTING AN UNEVEN SURFACE TO
THE BOTTOM OF THE QUICKSTOP MAY DISTORT THE
HOUSING AND CAUSE AN AUDIBLE LEAK.

NOTE: Applied Robotics recommends mounting model QS-7 inverted.

If your QuickSTOP Robot-Side Adaptor Plate has been pre-drilled:

1.

Mount it with the appropriate hardware.

If not:

2.

Machine the Adaptor Interface Plate to match your robot faceplate
mounting requirements.

Mount the Adaptor Interface Plate to your robot.

Attach the QuickSTOP unit to the adapter interface plate by using the
socket head cap screws provided. All screws must be installed and evenly
tightened per table below.

UNIT MEASUREMENTS UNIT MEASUREMENTS
in-lb Nm in-lb Nm
QS7 4 0.5 QS400 30 3.4
QS25A 4 0.5 QS800 133 15.0
QS50 4 0.5 QS1500 133 15.0
QS100 12 1.4 QS3000 265 29.9
QSAW 16 1.8 QS4500 265 29.9
QS200 16 1.8 QS7500 265 29.9

AppliedRobotics
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5. Temporarily pressurize the QuickSTOP unit to hold the central flanged
stem portion rigid. (NOTE: Pressurizing the larger units may not be
necessary because of the strength and rigidity of the internal spring.)

a. Apply pneumatic pressure at 3-6 bars (40 - 87 PSIG) to one of the
two input pneumatic ports located on the unit.

b. Plug the unused port with the supplied brass plug.

c. With pneumatic pressure applied, align the white colored “alignment
mark” on the outside of the unit body with the “alignment mark”
located on the flange shaft. This will seal the unit. Pressurize the
chamber and hold the stem flange rigid in the sealed position.

6. Mount the QuickSTOP Unit to the Adaptor Interface Plate by:
a. Fitting the QuickSTOP Unit flange to the Adaptor Interface Plate
b. Placing the two-piece clamp ring around the plate and flange.
c. Evenly tighten the clamp ring screws according to your model
number.

7.  Attach your tooling to the bottom surface of the QuickSTOP Unit by
using any of the counter bored through-holes provided for socket head
cap screws.

DO NOT DRILL AND TAP THE TOP PLATE OF THE
NO TICE QUICKSTOP UNIT. ANY HOLES WHICH BREAK THROUGH
TO THE PNEUMATIC CHAMBER WILL CAUSE LOSS OF
PRESSURE AND DAMAGE TO INTERNAL COMPONENTS.

8. Plumb a clean, dry permanent pneumatic supply line to one of the two
ports on the body of the QuickSTOP Unit. Plug the unused port with the
brass or steel plug included. The pneumatic supply for the QuickSTOP
should not be interrupted when the robot, robot cell power, or pneumatic
supply is turned off. Using an uninterruptable pneumatic supply will
ensure that the QuickSTOP Unit will not "nuisance release" when the
robot or cell is shut down.

UNIT PORT(S) UNIT PORT(S)
Q(;-Sz_;A M tapped port c?si '1850000 % NPT or % BSPT ports
QS-50 QS3000
QS-100 M5 or 10-32 tapped ports QS4500 | 3/8 NPT or 3/8 BSPT ports
QS-200 QS7500
QS-400
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A variable pressure source is recommended to allow flexibility of the break-
away threshold point. To adjust the pneumatic pressure you can use:

A single air regulator

OR

A solenoid valve and two regulators. This creates a simple two-pressure
supply. For reference, see drawing 93501-C1083A in the Drawings section.

OR

An electro/pneumatic relay converter valve. This unit accepts a digital 6-bit
electrical signal to vary pressure output.

10.

For solid state pressure switches:

Wire the QuickSTOP switch in series with the Robot Emergency Stop
Circuit or other "stop" circuit. The QuickSTOP contains a solid state
pressure switch that is closed when the pneumatic chamber is
pressurized, but opens when pneumatic pressure in the unit is lost.
Refer to Section 9, Informational Drawings, (drawing 0807-A64A) for
wiring instructions.

For mechanical pressure switches:

a.

Wire the QuickSTOP electrical lead in series with the Robot
Emergency Stop Circuit or other "stop" circuit. QuickSTOP contains
a pressure switch that is held closed when the pneumatic chamber
is pressurized, but opens when pneumatic pressure in the unit is
lost. The lead is wired to the normally open (NO) contacts of the
internal switch. These contacts are pin numbers 1 (brown) and 4
(black) on T3S, T3M, and T4L type connectors and pin numbers 1
and 2 on the "D" subminiature connector (-MP version units).

On QuickSTOP units size QS-800 and larger, a T4 switch is used.
These switches can either be wired NO (normally open) or NC
(normally closed) as shown on drawing 0007-C75A in drawing
section of this manual. Remember these states are as described
before the QuickSTOP unit is pressurized. When the unit is
pressurized, the states will reverse.

NOTE: Older QS-800 and larger units used a T3L switch. To
convert to the standard T4L switch, use retrofit kit 0101-C33A, Kit,
Cable & Switch T4L.

See the Outline Drawings in the Informational Drawings Section for more

mounting details. If existing holes cannot be used, an Adaptor Interface Plate
should be fabricated. It should contain your QuickSTOP mounting hole pattern

and your tooling mounting hole pattern.
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3.2 Mounting of torch (QS-AW models only)

3.2.1 Flat Plate QuickSTOP (QS-AWFP):

1.

A

o0k w

o N

Machine the Torch Holder Mounting Plate to match your torch
bracket requirements.

Mount the Torch Holder Mounting Plate to the torch bracket using
appropriate hardware.

Fit the QuickSTOP Unit flange to the Torch Holder Mounting Plate.
Place the two-piece clamp ring around the plate and flange.

Evenly tighten the clamp ring screws to 1.8 Nm (16 in-lbs).

Plumb a permanent pneumatic supply line to one of the two ports on
the body of the QuickSTOP Unit.

Plug the unused port with the supplied brass or steel plug.

Plumb the pneumatic lines to the QuickSTOP so that debris and
moisture are filtered in the system. A coalescing filter is preferred.
The pneumatic supply for the QuickSTOP should not be interrupted
when the robot, robot cell power, or pneumatic supply is turned off.
Using an uninterruptable pneumatic supply will ensure that the
QuickSTOP Unit will not "nuisance release" when the robot or cell is
shut down.

A variable pressure source is recommended to allow flexibility of the
break-away threshold point. To adjust the pneumatic pressure you can
use:

A single air regulator.

OR

A solenoid valve and two regulators. This creates a simple two-
pressure supply. For reference, see drawing 93501-C1083A in the
drawings section.

OR

An electro/pneumatic relay converter valve. This unit accepts a digital
6-bit electrical signal to vary pressure output.

Wire the QuickSTOP pressure switch in accordance with instructions in
Section 3.1.

3.2.2 Stem Mount QuickSTOP (QS-AWSD):

1.

Mount the torch bracket to the QuickSTOP stem with appropriate
hardware.

2. Proceed to Section 3.2.1, Steps 3-8.
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4 INITIAL TESTS FOR PROPER SWITCH OPERATION

NOTE: The solid state switch is rated at 10-28 VDC max, 200 mA max. The
mechanical switch is rated at 120 VAC @ 3 amps or 42.4 VDC max, 3 amps
max.

ii KEEP OUT OF THE ROBOT WORK ENVELOPE WHEN DRIVE
POWER IS ON

1. Turn off the pneumatic supply to the QuickSTOP unit. The QuickSTOP
pneumatic chamber should not be pressurized. In this state, the internal
pressure switch will be open, and the “Stop” circuit that the QuickSTOP is
wired to should be interrupted. Verify that the QuickSTOP interrupts the
"Stop" circuit. All other system "Stop" switches or devices must be "closed.”

2. Apply pneumatic pressure to the unit at approximately 1 bar (14 PSIG).
(Use a higher pressure if the initial moment applied by your tooling is too
great to allow sealing.) Manually align the white "alignment marks" to cause
the unit to seal. This will allow the pneumatic chamber to pressurize, and
the QuickSTOP will become rigid. At this time the pressure switch will be
closed. Verify that all other "Stop" devices are closed.

3. Apply system power. While heeding the WARNING above, trip the Unit by
applying a moment or torque to the Unit or to your tooling. When the
QuickSTOP releases, your "Stop" circuit should immediately be interrupted.

4. Manually reset the Unit. When the Unit becomes rigid and no escaping air
can be heard, the "Stop" circuit will be closed once again.
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5 GUIDE TO OPERATIONS

Operate the QuickSTOP at a pressure level as low as possible without having the
normal movements of the robot trip the QuickSTOP.

NOTE: The optimum pressure for operation depends on multiple factors. These factors can
change as the robot moves through its programmed sequence. It is not possible to
recommend specific pressure settings. Factors that must be considered include:

Robot acceleration values

Mass of tooling

Distance of the tool center of gravity from the QuickSTOP interface point
Offset from the QuickSTOP axial centerline

Direction of the applied forces

A variable pressure source is preferred to allow for adjustment of the trip threshold
to match the changing "normal" force conditions which occur as the robot moves. If
only one set pressure is utilized, the pressure will have to be set to resist the
maximum "normal" force encountered during programmed robot movement. This
pressure may be so high that the force required to trip the QuickSTOP in a
"collision" situation may cause damage to your tooling. Since the type of robot and
the durability (strength) of the tooling determines how much of an abnormal force
can be tolerated before damage occurs, it is difficult to predict the conditions for
which a single pressure source would be satisfactory.
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6 IN CASE OF DIFFICULTY

If you require assistance, contact our Applications Engineers in our Technical
Support Departments at:

USA Main Office : + 1 518 384-1000
Europe ARE: +39 0322 96593

In normal use, QuickSTOP's internal parts will not need replacement or
adjustment. If internal parts are damaged due to an extreme collision occurrence,
we recommend that you return the unit to Applied Robotics for inspection, repair,
and adjustment, since special tools and fixtures are required to ensure correct set-

up.

7 MAINTENANCE

No user maintenance is required.
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9 INFORMATIONAL DRAWINGS

The drawings in this section can assist with installation, use, and identification of
replacement part numbers for QuickSTOP. These drawings are typical and may not be
the latest revision. Contact ARI Technical Support for assistance.

Outline/Replacement Part drawings for each of the QuickSTOP Models are included.

A wiring diagram for QuickSTOP Switch Assembly is provided.

When ordering replacement parts, locate the Outline/Replacement Parts Drawing for
your QuickSTOP model. Use that drawing to identify the Applied Robotics Part
Number (not the item number) for the part(s) you need.

Each QuickSTOP Part has a unique Applied Robotics part number associated with it.
Where practical, the part number is permanently marked on the part to aid in its
identification.

The following drawings are included in this User's Guide:

DRAWING NUMBER DESCRIPTION

99500-C1013A Electrical Schematic — QuickSTOP Wiring Diagram for T3M
Switches QS-7

95500-C1027A Electrical Schematic — QuickSTOP Wiring Diagram for T3S
Switches QS-25A thru QS-400

0007-C75A Electrical Schematic — QuickSTOP Wiring Diagram for T4L
Switches QS-800 thru QS-7500

91502-C1027A Electrical Schematic — QuickSTOP Wiring Diagram for Modular
Plug Switches QS-25A thru QS-400

0807-A64A Instruction Manual QuickSTOP Solid-State Pressure Switch

93501-C1083A QuickSTOP Air Pressure Control System

99500-C1030A Plate, Adaptor, QS 7

99503-C1036A Plate, Adaptor, QS-71BP

92503-B1043A Plate, Adaptor, QS 25A

90511-B1023A Plate, Adaptor, QS 50

90510-C1002A Plate, Adaptor, QS 100

90510-B1029A Plate, Adaptor, QS 200

90511-B1033A Plate, Adaptor, QS 400

90510-C1059A Plate, Adaptor, QS 800 LR

90510-C1083A Plate, Adaptor, QS 1500 LR

90502-D1085A Plate, Adaptor, QS 3000/4500/7500

99503-C1008A Outline/Replacement Parts Drawing, QS-7INP-T3M

94501-D1037A Outline/Replacement Parts Drawing, QS-25ANP-T3

94501-D1038A Outline/Replacement Parts Drawing, QS-50NP-T3

94501-D1068A Outline/Replacement Parts Drawing, QS-100NP-T3

94501-D1069A Outline/Replacement Parts Drawing, QS-200NP-T3

94501-D1070A Outline/Replacement Parts Drawing, QS-400NP-T3

91501-D1095A Outline/Replacement Parts Drawing, QS-800LRNP-T4

91501-D1096A Outline/Replacement Parts Drawing, QS-1500LRNP-T4

90503-D1016A Outline/Replacement Parts Drawing, QS 3000 LRNP-T4

95500-D1048A Outline/Replacement Parts Drawing, QS-4500LRNP-T4
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DRAWING NUMBER

DESCRIPTION

97502-D1039A

Outline/Replacement Parts Drawing, QS-7500LRNP-T4

92503-D1082A

Outline/Replacement Parts Drawing, QS-25ANP-MP

91501-D1091A

Outline/Replacement Parts Drawing, QS-50NP-MP

91501-D1092A

Outline/Replacement Parts Drawing, QS-100NP-MP

91501-D1093A

Outline/Replacement Parts Drawing, QS-200NP-MP

91501-D1094A

Outline/Replacement Parts Drawing, QS-400NP-MP

1202-C21A Outline/Replacement Parts Drawing, QS-7INP-S/S
0810-D53A Outline/Replacement Parts Drawing, QS-25ANP-S/S
0810-D54A Outline/Replacement Parts Drawing, QS-50NP-S/S
0810-D55A Outline/Replacement Parts Drawing, QS-100NP-S/S
0810-D56A Outline/Replacement Parts Drawing, QS-200NP-S/S
0810-D57A Outline/Replacement Parts Drawing, QS-400NP-S/S
0810-D58A Outline/Replacement Parts Drawing, QS-800LRNP-S/S
0810-D59A Outline/Replacement Parts Drawing, QS-1500LRNP-S/S
0810-D60A Outline/Replacement Parts Drawing, QS 3000 LRNP-S/S
0810-D61A Outline/Replacement Parts Drawing, QS-4500LRNP-S/S
0810-D62A Outline/Replacement Parts Drawing, QS-7500LRNP-S/S

92500-D1006A

QuickSTOP Collision Sensor Model QS-AWSDNP

94502-D1047A

QuickSTOP Collision Sensor Model QS-AWFPNP

0810-D63A

QuickSTOP Collision Sensor Model QS-AWSDNP-S/S

0810-D64A

QuickSTOP Collision Sensor Model QS-AWFPNP-S/S

95601-C1057A

Torch Mounting information for QS-AWFP

95601-C1079A

Torch Mounting information for QS-AWSD
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Instruction Manual
QuickSTOP Solid-State Pressure Switch

Thank you very much for using Applied Robotics Inc. products. Please read this
Instruction Manual carefully and thoroughly for the correct and optimum use of
this product. Kindly keep this manual in a convenient place for quick reference.

WABRNING!

Never use this product as a sensing device for personnel protection.
Specifications

Supply voltage 10 - 28 Vdc

Current consumption 15 mMA

Output 200 MA maximum

Protection IP64 (IEC)

Ambient t rature | -25 to +70°C, Storage: -25 to +00°C
Ambient Eium%]'t}r 35 to 05% Relative Humidity

Cautions

Make sure that the power supply is off while wiring,

Be aware that wrong wiring will damage the switch.

Verify that the supply voltage is within the rating.

Switch does not incorporate a short-circuit protection at the output.
Make sure that switch sensor input is clean and free of debris.

Do not open switch — no user serviceable parts inside.

Page1of2
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Instruction Manual
QuickSTOP Solid-State Pressure Switch
o
Brown .
/ Blue J 10 - 28Vdc
A | e e =
Black (PNP) ——
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