Design Description for
RNA Standard Feeding Systems
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1 General Design

Notice:
All pictures shown are for illustration purposes only, the actual product may vary.

The standard arrangement of components on the baseplate is as follows:

1 Controller
2 Air service unit
3 Restrictor block for sorting air

If there is not enough space available on the baseplate, the controller(s) can also be integrated into

the substructure, underneath the baseplate. (Typical example: ESK2002 controller)

Standard screws used are galvanized socket head cap screws.
Standard systems are delivered in ‘non-wired’ condition. Wiring of the sensors to a terminal box or
installation distributor is not included in the scope of delivery. The interface is the connection on the

sensor/actuator.
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1.1 Cable Routing

Cables and pneumatic hoses will be routed in plastic cable ducts that will be glued to the baseplate.
Pneumatic and electric lines will be installed together in one channel. Pneumatic hoses will be black
(also for vacuum). An equipotential bonding busbar (see chapter 2.2), if any required, will be mounted

on the baseplate as shown in the photo.

1 Glued cable duct for pneumatic and electric lines
2 Equipotential bonding busbar
3 Baseplate: painted steel



‘>RNA

We handile it.

2. Substructure

2.1 Sizing of Baseplates and Substructures

Substructures/frames or baseplates will have the most space-saving design that the system size
allows. Depending on the geometry of the baseplate (L-shape, for example), this base plate may be
made from several pieces due to manufacturing considerations (length of the cantilever arm > 500mm,

for example),

2.2 Baseplates

In the standard configuration, baseplates will be made from steel (painted RAL 7035), Optionally, they
can be made from aluminum (at extra cost). In this case, the face ends will be precision-sawed (or
milled in the case of L-shapes) and deburred. The surface will be milled and anodized. Baseplates will

have an opening (80mm in diameter) for cable entry. Aluminum plates will have rounded edges, steel

plates will be chamfered.

1 Cable entry opening in a baseplate
2 Baseplate: painted steel

3 Cable entry opening with grommets
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2.3 Equipotential Bonding

All baseplates will have an PE/equipotential bonding busbar. The potentials of all drives and of the

substructure will be connected to this busbar.

2.4 Substructure

Substructures will be welded from steel tubes and painted RAL 7035. Optionally, the structure can
also be made from aluminum sections (at extra cost). In this case, profiles by vendor ITEM will be

used.

1 Optional design with ITEM profile and custom foot
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2.5 Machine Feet

Machine feet can be adjusted in height between +30mm and -50mm. They can be anchored to the

floor. The standard design is without vibration dampers (make Schwaderer).

2.6 Design of Frames

Welded frames are designed with girders to eliminate the need for additional fork entry pockets.

3. Vibratory Feeders

A standard vibratory feeder assembly comprises following components:
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o 2 enge max.: 7 Liter
Aniereinstellung (Mindestquerschnitt PUN 12) 4 bar
2UgSmo my uBenbefestigung (12 x M8) 30 Nm

1 Feed bowl! (here KSB)
2 Labels on drive unit with information

3 Drive unit with protective enclosure (here SRC-N-250)

4 Dust seal (plastic material)
5 Height-adjustable baseplate ‘USJ’

3.1 Manufacturing Materials

Feed bowls come in following variants: bowls of the KSB and ZSB series are made from V2A steel
(1.4301).

Feed bowls of the TAG series are made from aluminum.

Plastic feed bowls are manufactured from PA12 using SLS (selective laser sintering) 3-D
printing technology, and then dip-coated black.

Depending on the parts handled, feed bowls may be coated.

Turning rails for plastic feed bowls are manufactured from PA12 using SLS (selective laser
sintering) 3-D printing technology, and then dip-coated black.

Orienting tools are made from V2A (1.4301) steel as a standard.

Vibrating feeders of the ‘SRC’ series have an external (protective) enclosure of stainless steel and

plastic components, as a standard.
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3.2 Small Fragment Separation

The small-fragment separation feature is offered with or without collecting bin. If possible this feature is

placed upstream of the quick-emptying feature.

1 Standard collecting bin

2 Small-fragment ejection chute

3.3 Quick Emptying

If a quick emptying feature is included in the quotation/ordered scope, it will be designed as follows.

1 Quick-emptying lid with retaining cord | 2 Quick-emptying via sliding gate

3.4 Sorting Air / Blowing Air

If a feed bowl should require blowing air for sorting the parts, this air will be controlled by means of a

restrictor block. Each air nozzle will have its own dedicated restrictor. An upstream pressure regulator
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in the air service unit provides for constant pressure at the restrictors. Compressed air supply will be

connected using a Festo push-in fitting for standard O.D. tubing (212).

The on-off valve will with following voltages:
e 24V: For control by a supervisory control system or user’s controller

e 230V: For control by RNA controllers with 230V control voltage

1 Air service unit | 2 Restrictor block
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3.6 Filling Level Monitoring

For monitoring the filling level in the feed bowl we offer two different design variants:

a. Level monitoring by pendulum

1 Monitoring by pendulum with inductive proximity sensor (with or without ball)
2 Cantilever arm. The stand tube is always made from galvanized steel, the cantilever arm is stainless

steel

b. Contactless diffuse photoelectric sensor, make Sick

1 Cantilever arm (stainless steel) | 2 diffuse photoelectric sensor by Sick
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4. Linear Feeders

The linear feeder assembly is normally made up of following components

1 Lateral vibration limiter

2 Rail with part-specific contour
3 ULJ sub-structure (galvanized)
4 LF width extender

5 Accumulation sensor

6 Linear feeder drive with rail

4.1 Linear Feeder Substructure

The substructure of ‘ULJ’ linear feeders permits height adjustment of the feeder by +/- 7mm.

1 Stand tube (galvanized) | 2 Stand base (die cast aluminum ) | 3 Clamping bracket (galvanized)
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4.2 Top Covers for Linear Rails

Quick Fault Clearing

At the transitions between bowl and rail and between rail and customer’s system the rail is designed
for quick fault clearing. For this purpose, a sufficient section (100-150mm as a rule) is provided at the
transitions where parts can be removed without requiring tools. An exception to this rule is feeding

systems/parts where this is not possible for design reasons.

Positioning of Wing Screws

Wing screws and knurled screws will be positioned with easy accessibility in mind. This will ensure
easy operation. To guarantee this, a minimum clearance of 50mm will be observed between the
centreline of the screw and any surrounding interference contours. The screws are fitted at a defined

distance to exclude ‘fluttering’ of the top cover.

Pin Joints
Top covers are always fastened with pins when they have to assist in guiding the parts and must be
able to slide, and the tolerances of wing screws are not close enough. To achieve this, oblong holes

for pins are always provided together with a widened oblong hole.

Single Sections

Single sections will have undersize tolerances at the parting lines in order to facilitate fault clearing.

1 Wing screw (plastic) | 2 Top cover | 3 Oblong hole: Width with +0.02 to +0.05 tolerance 4

‘Widened’ oblong hole: Stopping face for pin with +/-0.05 tolerance
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4.3 Accumulation Sensor

Each vibrating/linear feeder combination will have an accumulation sensor on its linear section. This
sensor serves to switch off the feeder bowl when the rail is filled to maximum capacity. For this

purpose we use fork-type photoelectric sensors sourced from Di-soric.

1 Fork-type photoelectric sensor, make Di-soric, for accumulation monitoring
2 Mount (anodized aluminum)
3 Stand (stainless steel)

4 Cantilever arm (anodized aluminum)

The holder of the fork-type photoelectric sensor is designed to permit reproducible removal of the

photoelectric sensor (incl. its holder).

1 Duty position | 2 Servicing position
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5. Hoppers
5.1 BVL

The ‘BVL’ series (vibratory) hopper attachment is made from V2A (1.4301) steel. The surface is bead-
blasted.

1 Hopper chute | 2 BVL hopper tray | 3 Linear drive unit for hopper

5.2 BUW

The ‘BUW’ series (belt-type) hopper attachment is made from V2A steel (1.4301). The surface is
brushed.

1 Belt drive motor
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5.3 BUS

The ‘BUS’ series hopper attachment is made from brushed stainless steel. As an accessory option the
hopper can be fitted with a hinged Makrolon cover (with or without damping). The quotation will state

whether a hopper cover is included or not.

1 Standard motor type: Ruhrgetriebe | 2 Anti-entanglement guard
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5.4 Substructures for BVL and BUW Hoppers

A soundproofing enclosure essentially consists of following components:
o Baseplate
e Columns
e Cantilever arm (aluminum in the case of aluminum baseplates)

e Support stand (depending on hopper size)

1 Baseplate (galv.) | 2 Column with base (stainless) | 3 Cantileverarm | 4 Support stand
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6. Escapement

Our standard units come with pneumatic components by Festo. The inlet cross-section of the lines is

defined with 12mm outer tubing diameter. The operating pressure for escapements is 5bar.

The ‘Escapement’ assembly is fastened to the baseplate of the linear feeder by means of an adapter
plate. An additional support stand is available as optional item, depending on the length of the adapter

plate.

1 Part presence detection by fork-type photoelectric sensor, make Di-soric

2 Holder for escapement nest

3 Escapement slide by Festo (end positioning accuracy by shock absorbers; both ends/progressive)
4 Holder for non-vibrating guide

5 Linear feeder substructure

1 Plastic wing screws
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7. Soundproofing

7.1 Basic Version

A soundproofing enclosure essentially consists of following components:
e Covers
e Doors
e Basic structure
Soundproofing enclosures are manufactured from sheet steel and painted (RAL 7035).

Covers are designed as hinged lids, inset lids or screwed lids from Makrolon. An optimal selection will
be made on the basis of the accessibility at customer’s and the required intervention points on the

system.

1 Cut-out opening present only if pilot lamps are provided
2 Covers will be supplied with protective film to prevent scratches
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Hinges are spring-loaded to permit force adjustment:

The inside of the soundproofing covers will be lined with 15mm thick acoustic matting. If the noise
level is not satisfactorily absorbed with this insulation thickness, acoustic matting with 30 mm

thickness can be used.
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7.2 Determination of Noise Level

These measurements are carried out in accordance with the standards DIN EN 3744 and DIN EN ISO

1200 through 12005. The sound power measurement is divided into 3 characteristic parameters:

Sound power level LwWA: The sound power level of a machine indicates how much noise it
emits in total, i.e., in all directions. This value is measured in accordance with DIN EN
3744 / Class 2 using a standard deviation of reproducibility R0 < 1.5 dB.
Workplace-related emission value LpA: The emission sound pressure level stated in
dB(A) indicates the loudness that would prevail at the workplace allocated directly to the
machine if only the noise from this one machine, without any background sounds or noise
reflected from the walls or ceiling, affected this location. This value is determined in
accordance with DIN EN ISO 11203.

Peak sound pressure value LCpeak: This is the peak value determined during a

measurement. This value is determined in accordance with DIN EN ISO 11200.
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8. Pneumatic System

The pneumatic components used for our standard equipment will be sourced from Festo. Standard
models and exceptions are shown in following table. Which models will actually be selected will
depend on the specific application on hand. In case of supply chain bottlenecks or technical

restrictions, other models and series may be chosen on a case-by-case basis.

Component Designation / Series Model / Type
Air service unit PWE-01 to PWE-10 MS4 series
MS6 series
Individual valves VUVG series VUVG-L14-B52-H-Q6-U-1R8L

VUVG-L14-T32C-AH-Q6-U-1R8L
VUVG-L14-T32C-MZH-Q6-U-1R8L
VUVG-L14-M52-MH-Q6-U-1R8L
VUVS series VUVS-LT20-M32C-MD-Q6-U3-F7-1C1+GS
VUVS-LT25-M32C-MD-Q8-U3-F8-1C1+GS
VUVS-LT30-M32C-MD-Q10-U1-F8-1C1+GS
VUVS-LT20-B52-D-Q6-U3-F7-1C1+GS
VUVS-LT25-B52-D-Q8-U3-F8-1C1+GS
VUVS-LT30-B52-D-Q10-U1-F8-1C1+GS
VUVS-LT20-M32C-MD-Q6-U3-F7-3WC1+G
VUVS-LT25-M32C-MD-Q8-U3-F8-3WC1+G
VUVS-LT30-M32C-MD-Q10-U1-F8-3WC1+G
VUVS-LT20-T32C-MD-Q6-U3-F7-3WC1+G

Proportional pressure VPPM
regulator
Vacuum suction nozzle VADMI
Semi in-line valves VUVG series VUVG-S14-B52-H-Q6-1R8L
VUVG-L14-T32C-AH-Q6-U-1R8L
High-speed valves MHE?2 series MHE2-MS1H-3/20-M7
MHE2-MS1H-3/2G-M7
Valve terminals VTUG series VTUG size 14 with multi-pin plug

VTUG size 14 10-Link
Solenoid valve VUVG-B14-B52-ZT-F-1T1L
Solenoid valve VUVG-B14-T32C-AZT-F-1TL
Solenoid valve VUVG-B14Z-M32C-AZT-F-1T1L

Function valves Throttle valves 030-18-6G (special RNA) 35001191 (G1/8")
Pressure regulator VRPA
(small size)
Piloted non-return HGL
valves
One-way flow control GRLA/GRLZ

valves
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Component Designation / Series Model / Type
Cylinder Mini-slide DGSL
Compact cylinder ADN / ADNGF
Semi-rotary drive DRRD
DSM
Gripper HGPP
HGDT

MPG-plus (make Schunk)

Proximity switch for
cylinders

Magnetic field sensor

BMF303K-PS-C-2A-S49-00,2 (make Balluff)

9. Sensors

Multiple sensors for various applications are installed in RNA'’s systems. Our standard feeding

systems are designed with makes and models from following table. Which models will actually be

selected will depend on the specific application on hand. In case of supply chain bottlenecks or

technical restrictions, other models and series may be chosen on a case-by-case basis.

Make Model/Designation Sensor type

Di-soric OGU 081 G3-T3 Fork-type photoelectric sensor
Di-soric OGU 051 G3-T3 Fork-type photoelectric sensor
Di-soric OGU 121 G3-T3 Fork-type photoelectric sensor
Keyence FS-N41C Amplifier

Sick WTB12-3P2411 Diffuse photoelectric sensor

IFM IFS220 Proximity switch

Sick WS/WE100-2 P3439 Through-beam photoelectric sensor
Di-soric OGU 031 G3-T3 Fork-type photoelectric sensor
Sick WT24-2B410 Diffuse photoelectric sensor
Keyence LR-ZB100C3P Laser distance sensor

Keyence FU-12 Through-beam fibre optic sensor
Sick GTB6-P4211S66 Retro-reflective photoelectric sensor
Keyence FU-77V Through-beam fibre optic sensor
Sick PL10F Reflector

Keyence LR-ZB250C3P Laser distance sensor

IFM IES200 Proximity switch

Keyence FU-57TE Through-beam fibre optic sensor
IFM E20633 Through-beam fibre optic sensor
IFM Y5036 Proximity switch

IFM IE5219 Proximity switch

Keyence FU-38 Reflective fibre unit

Di-soric KLER-D3-30-S2-1 Through-beam fibre optic sensor
Balluff BES RO5KB-PSC40B-S49A | Proximity switch
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10. Documentation

The documentation will conform to the requirements of Machinery Directive 2006/42/EC.

10.1 Language

The documentation will be supplied in electronic format as pdf files. The language will be German.

10.2 Scope

e Installation and operating instruction manuals

e Declaration of Incorporation for incomplete machinery

e Changeover instructions (if applicable)

e Approved equipment layout (where available)

e Pneumatic circuit diagram (if pneumatic components are included)
e Functional diagram

e Connection diagram

If the scope of supply is extended to include a PLC type controller, you will also receive the required

electrical documentation.
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