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Operating and Programming
Instructions for the Control Units
of Vibratory Drives

ESK 2002

Rhein-Nadel Automation GmbH



1.1 Performance Characteristics

This compact control unit has been designed to
operate a vibratory bowl feeder, a linear feeder and a
hopper combination. It can connect a linear feeder or
delivery belt to Channel 3 and a vibrating hopper or
belt hopper to Channel 2. The belt drives have to be
equipped with an AC capacitor motor.

Control unit ESK 2002-10 manages a total output of 10
amps and control unit ESK 2002-16 a total output of 16
amps.

The unit has the following performance characteristics:
Three power outputs:

Channel 1: vibratory bowl feeder < 10 A (10A)
Channel 2: hopper < 4 A (6A)

Channel 3: linear feeder < 4A (6A)

Total load current max. 10 A (16A)

Channels 1 to 3 are phase controlled

Two sensor amplifiers with independently
adjustable time levels (Incoming / Outgoing)
External 24VDC enabling inputs

Two relay outputs and two optocouplers for status
messages and further links

A membrane keyboard for setting and changing
the operating values (parameters) in the setting
menus.

Plug connections for

Technical Data

1.3

vibratory bowl feeder

linear feeder

hopper

sensors

communication

Double-pole mains power switch

1.2 EC Conformity /CSA Conformity

The control unit complies with the following
regulations:

EC - EMC Directive 89/336/EEC
EC Low voltage equipment directive
(73/23/EEC)

Applied harmonised standards:
EN 60204 T.1
EC - EMC Directive EN 50081-1
EN 50011, Limit value class B
EC - EMC Directive EN 50082
Applied national technical specifications:

TRBS 2210 / TRBS 2131

Or CSA/UL standard (see nameplate )

Mains voltage:

Output voltage:

apparatuses type:

Load current channel 1:

Load current channel 2:

Load current channel 3:

Total load current:

Minimum load current:

Internal fuse:

Soft start time, soft stop time both channels:

Sensor inputs:

2 Remote controls input:
Sensor power supply:
Sensor delay ON:
Sensor delay OFF:
Outputs:

Status output (optocoupler):
Relay contacts:

Operating temperature:
Type of protection:

230 Volt AC, 50/60 Hz, +20 / -15%

110 Volt AC, 50/60 Hz, +10/-10%

0...208 Vei / 230 VAC ; 0...98V/ 110VAC
ESK 2002 - 10 / ESK 2002 - 16

10 At/ 10 Acsr/
4Aeff/ 4Aeff/
4Aeff/ 4Aeff/

10 Aef/ 16 Aefr/

80 mA

F1=10A/F2=4A/F3 =4A
0 ... 5 sec., separate selectable

2

24V DC (10-24VDC)

24V DC, max. 60 mA (per sensor input)
0 ... 60 sec. can be selected separately
0 ... 60 sec. can be selected separately
2 relays / 2 normalty open contacts voltage-controlled
potential-free change-over contact
max. 30V DC 10mA

max. 6A 250V AC

0..50°C

IP 54
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Accessoires

Label

Denomination

XS1,X82,XS5 Connector, 5-poles

RNA-Mat-code
31002322 ( 50Hz Antriebe )
31002323 ( 100 Hz Antriebe)

XS3 Coupler connector, 5-poles, straight 35051144

XS3 Coupler connector, 5-poles, angular 35002546

XS4 Coupler connector, 12-poles, straight

XS4 Coupler connector, 12-poles, angular

2 Safety Instructions Before commencing operation, make

It is always necessary to read and understand the
safety instructions. This ensures that valuable material
is not damaged and injuries are avoided.

Steps must be taken to ensure that all persons working
with this control unit are familiar with the safety
regulations and observe them.

The device described in this manual is a control unit
for operating RNA bowl feeders and linear feeders.
The limit values specified in the technical data must be

observed.

ISy

Note!
This hand indicates tips on
operation of the control unit.

Attention!

This warning triangle indicates
safety instructions. Failure to heed
this warning can lead to severe
injuries or death!

Work on electrical equipment of the
machine/plant may be carried out only by
a trained electrician or by untrained
persons under the leadership and
supervision of a trained electrician in
accordance with the regulations for
electrical engineering!

All safety and danger signs on the
machine/plant must be observed!

The electrical equipment of a
machine/plant must be inspected and
checked regularly. Defects such as loose
connections or damaged cables must be
remedied immediately!
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sure that the earthing line (power earth,
PE) is intact and installed at the
connecting point. Only test instruments
approved for this purpose may be used
for checking the safety grounding
conductor.

3 Commissioning Instructions

Before connecting up to the mains and
switching on the control unit, it is essential
to check the following points:

* |s the control unit in proper working
condition and closed with all screws?

» Are the connector locks clicked
in/screwed secure?

e Are all cables and glands intact?

* Is PROPER INTENDED USAGE
ensured?

* Does the mains voltage specification on
the control unit agree with the local
mains voltage?

* Does the mains frequency specification
on the vibratory drive agree with the
local mains?

< Is the correct operating mode set on the
control unit? (See "Operating Mode"
section)

Operation of the control unit may be commenced only
when all questions asked above can be answered
unambiguously with YES.

Before you start operation after repair work
has been carried out or control
units/vibrating drives have been exchanged,
set the output on the control unit to minimum
before switching on. Check that the system
is working properly when you increase the
output.
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3.1 OPERATING MODE

Bowl feeder frequency coding in connector.
Operating mode 2

With bridge: 100 / 120Hz

With bridge: 6000 / 7200 oscillations/min

Operating mode 1
Without bridge: 50 / 60Hz
Without bridge: 3000 / 3600 oscillations/min

crew connection M20
Grey-2, 100 Hz
Black-1, 50 Hz

Metal-EMV-screw connection
For frequency controlled equipment

L

3.2 Sensor Inputs and Sensor Links

The control unit has two built-in sensor inputs. They can be used for checking the back pressure, the level, for cycle
control and other monitoring functions. The following basic rules apply:

Sensor input 1 acts on channel 1, in case nothing else has been programmed in menu C006, and sensor input 2 acts
on channal 2 the sensor inputs can only be evaluated when they are activated. See the connecting diagram for the
sensor connections (XS3 plug connection).

3.3 Status Outputs and Relays

The status outputs are used for remote diagnostics of the control unit operating mode or for linking several control
units together. They are unassigned NPN-doped transistor routes and are potential-free.

The transistor route is always connected at the STANDBY status output when the control unit is connected to the
mains and switched on with the mains power switch.

The ON ACTION status output requires the same conditions as STANDBY. Channel 1 must also be active as the
transistor will block if it is set to BACK PRESSURE, OFF or STOP. The status outlets and the remote control should
be wired via the XS4 plug connection.

The two relays have different functions. K1 works as a status relay parallel to the ON ACTION back pressure output.
K2 is either used for the delayed switch-off of blow-off air or for a cycle control function for one of the two sensor
channels.

The connections and the cable inlets are on the right-hand side of the control unit. The terminal strip is behind the
control unit panel.
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4.5.6 Code C006 Sensor Links

Aim: Linking two previously activated sensor inputs.

Select code e TAAn | .@f)— < setcode
Code C006
D=3~ Only one of the eight sensor links can be set active.
And (And) link with blow-off of the — - ;. |=active
outlet tracks Ao / III 1 I_'II. /_/’ .@ﬁ' <X 0 =inactive
. . N - ;o\ |=active
And (und) link without blow-off of theA Suad 7 .@i} < 0= inactive
outlet tracks e
i KANALL =) / A I = aCtive
Or link A e D0 II_I, | .@i}' < 0 =inactive
. . < = — ;2 |=active
Min/Max link A\ “A“#/ o, /_/ .@i}' <X 0 =inactive
i v KANALI = / A I = active
And / 52 link PN K"“"L/_ III’III. II_II .@i} X 0 =inactive
N7 = acti
KANALI =) / A I - aCtlve
Level control for the hopper controllz ““A“II Ik [ .@&i} < 0= inactive
7 — — ;2\ |=active
Level control A~ S .@3?’ <~ 0 =inactive
. . 7 = ;A l=active
KANALI N
Slngle link A KouL: I7 I_II II i II_Il .@ﬁ X 0 =inactive
<7
=" with the following two sensor links, it is possible to set the priority of both chanels
——— PaN I— activ
Chanal 2 follows chanal 1 NS ¥ |.|EH?’ = inactiv (both chanels
A work independent)
=" or!
— — 2\ I = activ
Chanel 1 follows chanal 2 A | e _;L_'_ /_;’ .@i} = inactiv (both chanels
N work independent)
Return S Fqd O le— | Store and return to the

main menue

A brief description of the individual links

=" And (AND) link of the two sensor inputs with blow-off of the outlet tracks.
Example:

Application: Two-track feeding system with back pressure control
Solution: Track 1 (Sensor 1) full = blow-off track 1 (Relais K1)
Track 2 still free
Track 2 (Sensor 2) full = blow-off track 2 (Relais K2)
Track 1 still free

Track 1 + Track 2 full = bowl feeder (chanal 1) stop blow-off air after approx. 4 sec

=" And (UND) link of the two sensor inputs without blow-off of the outlet track.
The bowl feeder (chanal 1) switches off, if both sensors are assigned. The air for sorting may be
de-energizes later (4 sec) through relay K2.

==~ And / S2 link

The bowl feeder (chanal 1) switches off, when both sensors are assigned. When the sensor 2 is free,

the system is switched on. The air for sorting can be switched off later (4sec) through relay K2.
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[I=>" Level control for the hopper

Sensor 2 switches relay K1 according to the entered delay time (C005). When the sensor 1 is

darkened,

relay K1 releases (looking of the hopper).

Application: Sensor 1 = back pressure control

Sensor 2 = level control
Relay K1 = hopper control

=" Level control

Sensor 2 switches relay K1 according to the entered delay time (C005).

Application: Sensor 2 will be used as a level control (z.B. LC-N 24V DC). Relais K1 switches with a
level controller: Bowl feeder and linear feeder empty.

4.5.7 Code C008 Cycle control

Aim: Control sensors 1 (back pressure control) and/or 2.

The links "AND; SOL" must not be activated in code C006 when the cycle control system is activated.

Select code

Code C008

Sensor input 1 is monitored
Sensor input 2 is monitored
Monitoring dependent on
Channel 1

Monitoring dependent on
channel 2

Time until alarm signal

Switch-off of channel 1

Switch (Relay K1)

Return

o~ /A, Setcode
T 00 @I x £

= _LO0A e

B AL 0] @LTIRX
ERLIMECPeutes
EOAL T 0L
AL ]OLT1F
THIH0 e3¢
EOUL T eI
SR 0 |eeTIx
& Fnd | O]

RO OROROR R

| = active

0 = inactive
| = active

0 = inactive
| = active

0 = inactive
| = active

0 = inactive
3 -240 sec.

| = see below
0 = see below

I = warning at relay K1
0 = warning at relay K2
Store and return to

main menu

[T ]
[T ]
[« ]

D=3~ The cycle monitoring system monitors the FREE sensor state. The time (A 180) is used to set the
maximum time which a sensor may be free before an alarm signal is issued.
Relay K1 is picked up when an alarm signal is issued. The fault is cleared by covering the sensor.

23" If OUT = 1 and a fault occurs, the bowl feeder will also be switched off in addition to relay K1 (indicator
lamp: fault) and an ERROR message will appear in the display. The fault is cleared with the cursor key

at the bottom right.

If OUT = 0 and a fault occurs, only relay K1 is energized (indicator lamp: fault). The fault is cleared
automatically when sensor 1 is assigned.

0= IfFAL =1 Relay K1 is checked on breakdown (switch changed over from relay K2 to K1)
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4.5.8 Code C009 Display Status

Aim: Checking the set vibration frequency and the sensor inputs.

Select code
Code C009

Remote control signal
Channel 1

Vibration frequency channel 1
Remote control signal
Channel 2

Vibration frequency channel 2
Signal at sensor input 1

Signal at sensor input 2

Return

=3~ With the menu item HA = half-wave you can check whether the operating mode (100 — 50Hz) has

been correctly selected.

> 4> P4

4D4D

4.5.9 Code C200 Blocking all Setting Functions

Aim: The user can no longer (accidentally) change the set values.

Select code

Code C200
Block the setting functions

End

P 4P

El,.i@_.:’_'.:_"’/_':’/__/ ©
S fnl | O]
[ Fnd. |Oled]

2" Now only code C200 will be accepted!!! (4.3 available)
It is possible to change the setpoint for chanel 1 and 2 in the main menu (see 4.3)

4.5.10 Code C143 Store Parameters

Aim: Storing user parameters.
Select code

Code C143

Store

Return

23" Once PUSH has been confirmed with ENTER, the selected parameters will be stored separately
by pressing a cursor key.
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I ]eT1x &

PAaN

PAN
N

————— . . Setcode
w_Laon .@3? So
ERER
p—— | = active
NG @ 0 = inacti
ar LT I = Inactive
- I= 50 Hz
N @)
pri= O A 0=100 Hz
oo 1@ | = active
p I 0 = inactive
Y I= 50 Hz
o L 0=100 Hz
—— | = active
== . .
el B O R B | @ 0 = inactive
| = active
P | . .
T l‘.'J C.ou @ 0 = inactive
|M S | ® Sto_re and return to
cone o, main menu

Set code

| = enabled
0 = block

Store and return to

main menu

: . Selectcode
[ClPmpte =

KAMLII

QIE I

Store and return to

main menu
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4.5.11 Code C210 Reset Parameters

Aim: Resetting to factory settings or restoring the stored user parameters.

Select code ——————— /. Setcode
S_ronn e 1K < [« ]
Code C210 = ra@
A LD T
Factory setting v I AN —
= K
SEAL |@TIX S [ESAFE [« ]
PAN
U t
ser parameters — AN —
K ) -Z?— K= )
W .@ X7 e AEr @
PN
End St d ret t
n = ore and return to
bt S S .
S, | Qe main menu

2=~ FAC Selection and confirmation of FAC. applies the factory settings.

2=~ US.PA. Selection and confirmation of US.PA restores the user parameters previously stored
under C143.

5 Scale Drawing
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Connecting Diagram

Sensoranschlufd am Sensoreingang XS3 der Steuergeréte

ESK2002

SouaRppye pdnzeg
inclwBunbuz | owes

WUON g'L PUDJEPPIVIOA DAAYE
YwoZLxow 2arve

InclaSupbull Ziowes

¥Kebel

4

Nurbei

Bedarr

0K

N

21 |

]

1Y

23usl9)l/eualodsbnzaa
induybuebui | Josuss
WUONS L PUDLESRIVIOA DA AYZ
YWIOZ L X0 W ‘DANYE

indu/bupbug zowss

9Jualajel/enuselodsbnzee
indu/Bupbus | omss

wUONE 'L PUDLESPIVIOA DA AVZ
YWOZ L XD W 2arve

cu/Sunfuig 2 buag

aaualajal/enuajodsbnzas

Induibuebuls | losuss

WUOMS' L PUBISISPIMIOA DAAPT

WLWIOZ | Xew ‘DAAYT
InduBuebu|3 z Josues

8JuelsjelenuUalodsbnzeg
induBuebul3 L J0suss

WYOX8' | PUEISIBpWUOA DAAYT

YWOZL Xew ‘DdAre

B 424V +2&v B
e g =HE

424v +4V E1

a g

Ul o= ===

AT

w

81\

Nur bei

)4

Bedarf

@

Paterziceier
Kontckt

Néherungschalter

cligemein

OptEchersersor
ohne Vektirker
(EGF40Q)

Néheungss charer
aligemein

PNPAW gIng

NPN-ALEgAng

Opfticdly s emmor

proximity switoh
nomnail

Preximity switeh

nomnd

without ampifier
([EGF40)

Sensor 1

Sensor 2

AnschluB von 2 Sensoren

Control Units for Vibratory Drives ESK2002

Pag. 15

Rhein - Nadel Automation GmbH



AR
RINA
W

@

Rhein-Nadel Automation GmbH

Reichsweg 19/42 - D - 52068 Aachen
Tel (+49) 0241/5109-159 - Fax +(49) 0241/5109-219
Internet www.rna.de - Email vertrieb@rna.de

Rhein-Nadel Automation GmbH

Zweigbetrieb Liidenscheid
Nottebohmstrafle 57 - D - 58511 Lidenscheid
Tel (+49) 02351/41744 - Fax (+49) 02351/45582

Email werk.luedenscheid@rna.de

Rhein-Nadel Automation GmbH

Zweigbetrieb Ergolding
Ahornstrafl’e 122 - D - 84030 Ergolding
Tel (+49) 0871/72812 - Fax (+49) 0871/77131

Email werk.ergolding@rna.de

€D

HSH Handling Systems AG

Wangenstr. 96 - CH - 3360 Herzogenbuchsee
Tel +(41) 062/95610-00 - Fax (+41) 062/95610-10
Internet www.rna.de - Email info@handling-systems.ch

RNA AUTOMATION LTD

Hayward Industrial Park
Tameside Drive, Castle Bromwich
GB - Birmingham, B 357 AG
Tel (+44) 0121/749-2566 - Fax (+44) 0121/749-6217
Internet www.rna-uk.com - Email rna@rna-uk.com

&

Vibrant S.A.

Pol. Ind. Famades C/Energia Parc 27
E - 08940 Cornella Llobregat (Barcelona)
Tel (+34) 093/377-7300 - Fax (+34) 093/377-6752
Internet www.vibrant-rna.com - Email info@vibrant-rna.com

CAN

RNA Automated Systems Inc.
10 Kenmore Avenue, Unit 2
Stoney Creek, Ontario
Canada, L9G 4V5
Tel (+1) 905/6431810 - Fax (+1) 905/6431652

Mobil (+1) 905/9756562
Email sales@rna-can.com

www.rna-can.com

VT-BA-ESK2002-GB Stand:24.06.2008
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