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I 1. Installation

PneuFlex is an educatiahpanel for the assembly of pneumatic circuits and systems. It can be used to teach
the fundamentals of pneumatics at both basic and advanced levels.

The PneuFlex system may be ordered with either a sisigked or doublesided slotted aluminum panel. The
singlesided panel can be laid flat or raised to any angle. Pneumatic components are attached to the panel. The
components can easily be repositioned, coupled and uncoupled, to form a variety of pneumatic or-electro

pneumatic circuits.

-t
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Figurel: MicroLogix Connected toPower Supply and EldtteuFlex Panel

1.1. SETTING UP THE PANEL
Singlesided panel:

1. Place the PneuFlex panel on a sturdy surface and unfold the legs.
2. Adjug the panel to the desired position and angle and then tighten the bolts which fix the legs in place.

Doublesided panel(refer to the diagram below):

1. Loosely connect the two sides of the panel by means of the shafts (6). Do not yet tighten the locking
nuts (5).

2. Connect the tops of the two sides by means of the trapezoid blocks (7), and tighten the screws.

1 Installation

1.1 Setting Up the Panel 1
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3. Tighten the shaft locking nuts (5).

10. Slotted panel (x 2)

11. Bracket (x 2)

12. Screw (x 4)

13. Coupling (»4)

14. Adjustable locking nut (x 4)
15. Shaft (x 2)

16. Trapezoid block (x 2)

17. Screw (x 8)

18. Rubber leg and screw (x 4)
19. Spring locking nut (x 4)

800mm

: &
L 515mm

Figure2: DoubleSided panel

1.2. ATTACHING COMPONENGSPANEL

PneuFlex components are easily attached to the panel.

The pneumatic components are mounted gpecial plates which are attached to the pari&b. not remove
the components from these plates

The plates have either two or four pairs of bolts and nuts. The nuts are mounted in black plastic casings which
allow them to be tightened and loosened by hamdthout a tool. The heads of the bolts are shaped to fit into
the slots of the panel.

To attach a component to the panel, slide the bolt head into the slot, as shown in the Segtdiagram
(Pos.1). When the component has been positioned as desiredite bolt casing clockwise to tighten the bolt
and lock the component in place (Pos.2).

1 Installation

1.2 Attaching Components to Panel 2
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To remove a component from the panel, turn the bolt casing coualieckwise to loosen the bolt.
SHCTION A-A

80 mm

9 IRE U S\ i\ )\
Al g |

POS.

1 Installation
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1.3. CONNECTING COMPONSENT

Pneumatic components are connected by meahiexibleA 5mm hoses and pusin fittings (quick

connectors).

I To connect an air hose to a pushfitting, place the end of the hose into the female connector and
firmly push it in.

1 To disconnect components, push down on the ring and at the samegtiagp and pull away the hose.

Since some components may be too far apart to connect with a single hoses, |5mninpe@inectors
(shown here) are also supplied. These connectors are used to join two hoses and extend the length of hose
between two componers.

Make sure the pressure shuoff valve is shut before connecting or disconnecting a hoses.

1.4. CONNECTING THE ALRPBLY

PneuFlex components are designed to work in an industrial environment using standard presgurar{6
However, since the PneuFlex piss are not loaded, an air pressure setting of 4 bar is recommended.

1. Attach the conditioning unit (Catalog #25310) to the PneuFlex panel. This unit is mounted on a plate
with bolts which slide into the slots on the panel, like all other PneuFlex components

2. Connect the conditioning unit shuaiff valve to an available pressurized air supply outlet.

3. Connect the conditioning unit outlet to panel components. Manifolds andrihectors can be used to
distribute the air supply.

@ Note: Do not connect PneuFlex cormgots directly to the pressurized air supply.

@ Note: Do not use the PneuFlex workbench without the conditioning unit compddeing so may
damage the PneuFlex components.

1 Installation
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1.5. CONNECTING AN ELEGPREUMATIC SYSTERLC MICROLOGIX)

These instructions are fdlectropneumatic systems only.
This section decribes how to install the electraydraulic componenets for systems using PLC MicroLogix

The ElectréPneuFlex unit requires a 24dc/3A power supply unit to provide the electricity for the eleetro
pneumaticcomponents.

Before you make any connections, make sure the voltage rating of tMel@4Power Supply unit arnide PLC
MicroLogixmatches your power supply.

All connections are by means of cables with stackable banana plugs. Refer to the dibglams

-
N T

1.5.1. PneuFlex Wiring Connections (to Power Supply and PLC MicroLogix)

ThePneuFlexviring connections are performed by first connecting the power supply to the electrical
distributor on the panel, and then connecting the PLC MicroLogix to the electriaabualist, as described in
the procedures below

The unused banana cables can be stored in the Wire Holder (refer to £8pihReference source not
found.). The 24VDC power supply should be connected tdtieuFRéx panel and PLC MicroLogix.

@ Note: The PLC MicroLogix cables are labeled, as fol{eyvst), COM#1-#8 (input cables) an#1-#6
(output cables)Refer to these labels when performing the electrical connections in this guide

To connect the Power Suppto the Electrical Distributor (ED) on the PneuFlex Panel

1. Connect the red power supply cable to a red socket on the Electrical Distributor.

2. Connect the black power supply cable to a black socket on the Electrical Distributor.

1 Installation

1.5Connecting an ElectrBneumatic System (PLC Micrologi: 5
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To connect the PLC Micmdix to the Electrical Distributor (ED) on the PneuFlex Panel

1. From the PLC MicroLogix, connect the black banana cable
(#5, in figurel3), labeled as-], to a black socket on the Electrical Distributor.

2. From the PLC MicroLogix, connect the red bananaecabl
(#4, in figurel3), labeled as (+), to a red socket on the Electrical Distributor.

3. From the PLC MicroLogix, connect the red COM cable
(#6, in figurel3), labeled as COM to a red socket on the Electrical Distributor.

8 Digital Inputs with Banana Cables
Indication LEDS

6 Relay Outputs with Banana Cables
Red Power Supply Cable (+)

Black Power Supply Cable(

Red COM Cable*

Communication Cable

Wire Holder

©ONoGA~LDNE

Figure3: PLC MicroLogix Components

* Note: The MicoLogix inputs can be configured in one two ways:

1 The input energizes when hidével voltage is applied to the input terminal (known as sinkingotive

high).
1 The input energizes when lelevel voltage is applied to the input terminal (known as souroing
active low.
9 Inthe first case scenario, the MicroLogix DC COM terminal must be connected to thg VDC(
91 Inthe second case scenario, the MicroLogix DC COM terminal must be connected to the VDC(+).
1 Installaion

1.5Connecting an ElectrBneumatic System (PLC Micrologi: 6



Intelitek»»

Dynamic Solutions, Inspired Classrooms

9 In this tekLINK, you must connect the MicroLogix D& @&rminal to the VDC(+) and work in Active
low mode.

1.5.1.1. 5/2 SolSol ValveConnections
To connect the 5/2 sedol valve to the PLC MicroLogix and Power Supply:

1. Connect the one end of a black banana cable to a black socket on the Electrical Dist)mndr
connect the other end of the black banana cable to the black socket on the EdIsadlve.

2. From the PLC MicroLogix, connect an output cable (#1 for example) to the right red socket of the 52
solsol valve.

3. From the PLC MicroLogix, connect ampait cable (#2 for example) to the left red socket of the 52 sol
sol valve.

1.5.1.2. Proximity SensoConnections
To connect the proximity sensors to the PLC MicroLogix and Power Supply:

1. Connect the one end of a black banana cable to a black socket on thedaldaistributor {) and
connect the other end of the black banana cable to the black socket on the (b0) proximity sensor.

2. Connect the one end of a red banana cable to a red socket on the Electrical Distributor (+) and connect
the other end of the red baama cable to the red socket on the (b0) proximity sensor.

3. Connect the one end of a black banana cable to a black socket on the Electrical Distfjlartdr (
connect the other end of the black banana cable to the black socket on the (b1) proximity sensor.

4. Connect the one end of a red banana cable to a red socket on the Electrical Distributor (+) and connect
the other end of the red banana cable to the red socket on the (b1) proximity sensor.

1 Installation

1.5Connecting an ElectrBneumatic System (PLC Micrologi: 7
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5. Connect the PLC MicroLogix to the proximity sensors (b0 and$gllows:

A Connect an input cable (#3 for example) to the gray socket of the left proximity sensor
(b0).
A Connect an input cable (#4 for example) to the gray socket of the right proximity

sensor (b1).

1.5.1.3. Installing and Connecting Magnetic Sensors

Refer to the diagram below.

S0 SECTION A-A
) T

M4 Screw
Sensor Sockets Sensor Socket

BLACK

A
GRAY i/_\J_/i ””” i

Sensor_Mounting Slot

Figure4: Magnetic Sensor Connections

1. Insert the M4 nut into the sensor slot alongside the cylinder.
2. Fit the bracket cover onto the sensor socket bracket.
3. Using 2 Phillips screws, attach the sensor socket brackée cylinder's mounting plate.

4. Fit the M4 screw through the bore in the sensor housing, and attach it to the M4 nut in the sensor slot.
Position the sensor as desired, and tighten the screw.

5. Repeat Steps 1 through 4 for a second sensor, if desired.

1 Installation

1.5Connecting an ElectrBneumatic System (PLC Micrologi: 8



Intelitek»»

Dynamic Solutions, Inspired Classrooms

Connecting the two magnetic sensors to the PLC MicroLogix and Power Supply

1. Connect the one end of a black banana cable to a black socket on the Electrical Distfjlandr (
connect the other end of the black banana cable to the grey socket of theda8r.

2. From the PLC MicroLogix, connect an input cable (#1 for example) to the right black socket of the (a0)
sensor.

3. From the PLC MicroLogix, connect an input cable (#2 for example) to the left black socket of the (al)
sensor.

4. Using a black banana calgdennect the (a0) sensor's grey socket to the (al) sensor's grey socket.

1.6. CONNECTING AN ELEGCPREUMATIC SYSTEM/@P000A)

These instructions are for Electpmeumatic systems only.

The ElectréPneuFlex unit requires a 24ic/3A power supply unit to prade the electricity for the electro
pneumatic components.

Before you make any connections, make sure the voltage rating of tMel@4Power Supply unit and the
CP/C2000A matches your power supply.

All connections are by means of cables with stackable tpiugs. Refer to the diagram shown on p&ge
1.6.1. PneuFlexWiring Connections (to Power Supply and CP/C 2000A)

The following connections are required for all elegimeumatic components.

1. Connect the 24/dc power supply unit to grounded AC power supply outlet.
2. Connect the CP/C200aé a grounded AC power supply outlet.

3. Connect the 24/dc Power Supply unit's 24ic outlet (+) to the COUT socket of the CP/C2000A.

1 Installation

1.6 Connecting an ElectrBneumatic SysteCP/C 2000A) 9
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1.6.1.1. Electrical Distributor Connections

Connect the electrical disbutor (Cat.#10024, shown at right) to the power supply unit, as shown in the
example below.

&)

F I
rower suppy 27 | @ B— ®
%" T reoe000 |,

FLrE ]

0o

1.6.1.2. 5/2 SolSol ValveConnections

1.

2.

Connect the middle (black) socket of the 52-sol valve to the 24/dc Power Supply unit's GNE).(

Connect the two outer (redsockets of the 52 sedol valve to two available output sockets on the
CP/C2000A.

1.6.1.3. Proximity SensoConnections

1.

Connect the 24/dc Power Supply unit's GNE) socket to the COMIN socket of the CP/C2000A.

Connect the black socket of the proximity senwpthe 24Vdc Power Supply unit's GNE).((The
banana plugs can be inserted one into another and then into the GND socket.)

Connect the red socket of the proximity sensor to theVaid Power Supply unit's 24ic outlet (+).

Connect the gray socket of thgoximity sensor to an available input socket on the CP/C2000A.

1.6.1.4. Magnetic Senso€onnections

For additional details on connecting the magnetic sensors, refer to the diagraraga8.

1. Insert the M4 nut into the sensor slot algside the cylinder.
2. Fit the bracket cover onto the sensor socket bracket.
3. Using 2 Phillips screws, attach the sensor socket bracket to the cylinder's mounting plate.
4. Fit the M4 screw through the bore in the sensor housing, and attach it to the M4 nug¢ isetisor slot.
Position the sensor as desired, and tighten the screw.
5. Repeat Steps 1 through 4 for a second sensor, if desired.
1 Installation

1.6 Connecting an ElectrBneumatic System (CP/C 2000A) 10
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Refer to the diagram below.

110/220 V AC Eou Panel

OFF .
ﬁ Sensor 1
@ ? Sensor 2

/’//
24VDC/3Amp GND - @ @ i(@ @@J w1
%o 3700320000 |mm
st RN OFF
on/oFF
FUSE Ioooo 0 0 0 0
@@@@}@(@@@@} =
i \\ 11nlzznVAc
ﬁ \ 4

1. Connect the 24/dc power supply unit to a grounded AC power supply outlet.

2. Connect the CP/C20004 & grounded AC power supply outlet.

3. Connect the 24/dc Power Supply unit's 24ic outlet (+) to the COUT socket of the CP/C2000A.

4. Using the banana cables, connect both black (or both gray) sockets of the magnetic sensors to the
COMIN socket of the CE2000A or PLC. (The banana plugs are stactadyiecan be inserted one into

another and then into the socket.)

5. Connect both gray (or both black) sockets of the magnetic sensors to two available input sockets on the
CP/C2000A.

1 Installation
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2. Safety and Maintenance

2.1. SAFETY

For your personal safety, make sure you observe the following safety guidelines:

1 Always wear safety glasses and protective clothing when working with the PneuFlex system.

i Before activating the system, make sure the bolts which attach components to tlet gansecurely
fastened.

1 Make sure the pressure shuofff valve is shut before connecting or disconnecting a hose or coupler.

2.2. MAINTENANCE

The PneuFlex requires little or no maintenance. However, to ensure safe and proper operation, make sure you
comply with the following:

1 Check hoses regularly for twisting, cracking, splitting or leakage. Replace any hose which shows signs
of damage.

9 The lubrication unit of the conditioning unit should be filled with light oil. Do not exceed the level
indicated on the lubdation unit's gauge.

1 The cap of the condensation trap on the conditioning unit should be periodically removed to drain any
water which has accumulated. Press the valve at the bottom of the cap to release the water.

2 Safety and Maintenance

2.2Maintenance 12
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3. Components

3.1. TERMINOLOGY

The following arelefinitions of terms used in this manual as they relate to pneumatics and the PneuFlex
training unit.

Controller An element which controls a particular function of a device. A controller can b
pneumatic, pneumatic, electric or mechanical, and may be ateermanually or
by a control signal.

Cylinder A cylindrical chamber in which a piston moves.
Piston A disk or round part which fits tightly and moves within a cylinder.
Port Openings in pneumatic components which enable air to flow through them. TI

following codes are generally used to identify ports:

R, SExhaust lines, outlets; port is usually fitted with a silencer.
P. Pressure. Compressed air input.

A, B Supply lines; enable control of device(s), such as cylinders.
Y, Z Control lines; endb control of the the valve position.

Position A defined status of a component or valve.

Pressure The ratio of a force to the area on which the force is exerted. Pressure is
measured in bar or Pascal units.

Solenoid An electric conductor wound in shi@ way that a magnetic field is created when
electric current flows through the windings. Solenoids can therefore be used f
electric control of pneumatic valves. Solenoid is often abbreviated as sol.

Silencers An element which reduces the noise caudgdair being exhausted from
pneumatic components.

3 Components
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3.2. PNEUFLEX HARDWARERAGES

lllustrations and descriptions of the PneuFlex components appear on the following pages. Items which are not
designated as belonging to the Basic, Advanced or ElecteniFleypackages are optional components which
can be purchased separately for use with PneuFlex.

Tablel: Catalog #1904: Basic Pneumatid@ackage P1

Qty Catalog # Part Name (Alternate Name)
1 25320 Slotted Panel, onsided
1 25310 Caditioning Unit
1 25301 5/2 Double Air Pilot Valve (5/2 Akir Control Valve)
2 25302 3/2 Mushroom Push Button (3/2 Push Button Valve)
1 25303 3/2 Lever Valve (3/2 Manually Operated Valve, Toggle Valve)
1 25304 3/2 Double Roller Lever Valve (3/2lIRoValve)
1 25305 3/2 Pneumatic Valve (3/2 ABpring Control Valve)
1 25309 AND Gate
1 25307 OR Gate
1 25308 NOT Gate
1 25311 DoubleActing Cylinder
1 25306 Manifold
4 324059 T-Connector
4 324060 Connector
1 25321 QuickCoupler
324414 Tubing
324415
324416

Table2: Catalog #1905: Advanced Pneumatics: Package P2

Qty Catalog # Part Name (Alternate Name

1 25311 DoubleActing Cylinder

2 25301 5/2 Double Air Pilot Valve (5/2 Akir Control Valve)
2 25312 Single & Pilot Valve

1 25304 3/2 Double Roller Lever Valve (3/2 Roller Valve)
1 25313 Pneumatic Time Delay Valve

1 25306 Manifold

3 Components

3.2PneuFlex Hardware Packages 14



Intelitek»»

Dynamic Solutions, Inspired Classrooms

Table3: Catalog #1906: ElectrBneumatics: Package P3

Qty Catalog # Part Name (Alternate Name)
2 25314 5/2 Double Solenoid Valve (5/2 Sl Control Valve)
3 25322 Inductive Proximity Sensor

1 25323 Magnetic Sensors

14 total: Banana Plug Cables:

3 411649 Red 24" (610mm)

3 411650 Black 24 (610mm)

1 411651 Gray 24 (610mm)

3 411652 Red 48 (1220mm)

3 411653 Black 48 (1220mm)

1 411654 Gray 48 (1220mm)

1 10024 Electric Distributor

3.3. PNEUFLEX COMPONENTS

Cylinders, Drives, Actuators

25325 SingleActing Cylinder

Singleacting cylinder

A Pneumatically actated, spring return
m: Cam and magnetic piston

With oneway flow control valve

Piston diameter: 25 mm
Stroke: 50 mm

25311 Double-Acting Cylinder
Doubleacting cylinder

BASIC AEB: Cam and magnetic piston
‘ Ports fitted with 2 oneway flow control

valves forward valve regulates piston
extension speed; rear valve regulates
piston retraction speed

Adjustable knob with locking nut
Piston diameter: 25 mm

Stroke: 80 mm

With oneway flow control valve

3 Components
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25316 Double-Acting Cylinder A [[4.1 B

;I Dauble-acting cylinder

With 2 oneway flow control valves
B H Cam and magnetic piston

e 8 S | N Piston diameter: 25 mm

Stroke: 80 mm

Oneway flow control valve

With pair of magnetically activated
proximity sensors

Operating voltage: 124 Vdc, 0.3A

with Magnetic Sensors

Doubleacting cylinder
Stroke: 200 mm
Pressure range:-8 bar

25348 Pneumatic Linar Drive I ]
|
|
|
|

((l[(ﬂ(]'/

25362 Pneumatic SemRotary Drive

Pneumatic motor

Pneumatic cylinder with rotary drive
Limited range

HI
[ \

Pneumatically and Electrically Activated Valves

25338 Pressure Conuol Valve
with Gauge Service urti pressure regulator valve ang
pressure gauge
Input pressure max.: 16 bar
Pressure range:-02 bar
[ 1 P — _T
1
I varvy D -
Eg F
3 Components
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25305 3/2 Pneumatic Valve
3/2 directional control valve
BASIC 7 Pneumatically actated, spring return
<~ Pressure range:-8 bar
g u
Example of Use
R When no pressure is applied to port Z,
allr © valye‘s posr['lon |s'd'eterm|ned' by the
el A || P ;\ A spring. In this position port P is blocked
@> © and ports A and R are connected, hence
there is no pressure at A. Whemnessure

is applied to Z, the valve's position
switches and established air flow from P|
to A. Exhausting the pressure from port
allows the spring to return the valve to it
initial position.

(3/2 Air-Spring Control Valve)

25312 2/2 Single Air Pilot Valve
IN 2/2 pulse valve

Pneumatically actuated, one side
Pressure range:-20 bar

ADVANCED

This valve converts a continuous
pneumatic control signal into a short
pulse. The duration of the pulse can be
adjusted by means of a screw on the
bottom of the valveThis valve can be
used to operate valves with low switchin
forces, and can prevent pressure from
being applied simultaneously to both
control ports (Y, Z) of a control valve.

11®)

ouT

Example of Use

When pressure is applied to the IN port,
pressure is briefly apigd to the OUT port
After the IN port pressure is exhausted,
the valve is reset. If pressure is again
applied to the IN port, pressure will agai
be applied briefly to the OUT port.

3 Components
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25301 5/2 Double Air Pilot Valve

5/2 directional control valve
BASIC Pneumatically actuated, both sides
Directly activated

4{
= / Pressure range:-8 bar
R
7 A The valve is controlled by signals which
I P -

@ A ||| S 4\s B apply pressure to either port Y or port Z.

@1 |2 Applying pressure to both control ports

|||[ will have no effecbn the valve position.

=

w

<
os)

The valve has no normal state; the
position of the valve is determined by th¢
— last control signal received and remains
unchanged until another signal is receivg
This valve can be used to control a doul
acting cylinder.

(5/2 Air-Air Control Valve)
Example ¢ Use

When pressure is applied to Y, air from
port P is directed to port B, and air from
port A is exhausted through port R. Whe
pressure is applied to Z, air from port P i
directed to port A, and air from port B is
exhausted through port S. Applying
pressure to Y will return the valve to the
first position.

25324 5/2 Pneumatic Valve
5/2 directional control valve
Pneumatically actuated, spring return
Bistable
Pressure range:-8 bar

3 Components
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