GKE Elektronik AB has solved technical problems all over the world for
decades.
harbor cranes, on-board ships and other ‘high-dollar-per-hour’ facilities. We
used to fly on our missions — and still do — but recent luggage carry-on
restrictions, security being more and more suspicious and the queues associated
with air transportation has made flying less attractive. Letting the ‘luggage
morons’
gambling — will my gear work on site or will it be DOA?

Analyzing our needs, we soon realized that we needed something that was
robust, low cost and simple. And we think that is what you also need — plus:

The ARCUS recorder — hard to beat when problems get tough!

Mostly in critical equipment for paper mills, steel works, power plants,

handle delicate instrumentation turns every air transport into a

T USBpoweredd No more fighting with UK ,claws" or
9 Enough channels for serious fault-finding. There are ten channels available. Ever needed more?
9 Enough speed for process signals and fast servo signals. 30 000 samples/second fulfill that need. That
equals 3 kSa/s on each of the ten channels. Fast enough for ripple in a DC motor"s armature current.
1 Enough memory to make concerns about recording time limitations a thing of yesterday. Data are
streamed directly to your hard disk. So the limit is in the 100 - 500 GB range —with TB in view.
1 Enough functionality in the default settings to allow a complete newbie to connect and start recording
after reading a one-page leaflet — or being instructed over the phone. No more waiting for specialists.
91 Enough flexibility to allow complex trig settings like, edge, over/under, window out/in, edge qualified
by level, OR and AND between trig channels and much more. There is even a mains transient trig!
1 Enough time zoom to allow detailed study at milliseconds level also when recording was in the 10
second range. Get the whole picture — plus all the details —in one recording.
9 Enough vertical zoom to allow detailed study of signals down to 10 mV also when recording was in the
-10 to + 30 V range. Analog signals and PLC signals on same screen — makes fault analysis easier.
1 Enough room in the sturdy case to pack all cables and transducers needed. Making travelling a lot easier
and , Gr ab a ratch coshthat is aaealistie atternative yo rental.
The thinking resulted in the ARCUS transient recorder and data logger.
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Get one and start fighting your toughest problems today! Or contact us for other arrangements — we are open for

all variations—f r om rental to the ,full package" where
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The ARCUS recorder — hard to beat when problems get tough!

Specifications and sample screens (we are updating from software version 1 to version 2 — there are a
few screens from v.1 shown below, they will be replaced with v.2 screen-shots later).

General

The Arcus logger/transient recorder was developed to fill our own needs. Our needs were, as mentioned on page
1: simplicity, ruggedness, low cost, reasonable speed, reasonable number of channels, reasonable accuracy. The
use is mainly for fault-finding. Especially for intermittent faults or faults that occur very seldom. It can also be

used as a

» akalBlacl Box to finak oot eviratchappened if a failure occurs.

The functionality is mainly in the software. The v.2 software is more modular than v.1 and accepts integration of
two Bearing Predictors, two Drawers and one Encoder evaluation channel®. The new software also includes a
data base for reference data, schematics, photographs, notes and reference recordings.

Specifications, v.2

Power usB 5V DC, <200 mA

PC interface, data, control UsB Same connector as power

Number of channels 12+4 Analogue + isolated nonpolarized binary
Sampling 30 000 samples/second 3 kSa/s on each channel

Filter, 100, 10, 1 Hz Single-pole Individually settable, all channels

Default analogue range

-10 V +30 V, 1 megohm

Process signals and PLC on same screen

Calibration

+/- 0.2 % of range

Field calibration possible w/ DC source and DMM

Operating temperature

0C +50C “dry”

Arcus, PC may have narrower range

Vertical zoom

x100

Horizontal zoom x1000
Display modes YT, data, XY, FFT XY and FFT only inv.2
Save/recall zoom areas Two Used to compare sections of recording
Reference overlay One Compare actual recording with OK recording
Recording modes Continuous, Trigged Continuous streams data to disk. Trig stores records
Maximum recording length |, Un | i mi t e d " | Disk capacity. Utility for Hot Swap available
Trig system: Software, real time, math | Complex trig available, custom trig possible
Level, Edge -10V +30V Ch 0 —9 selectable
Window in/out -10V +30 V Ch 0 —9 selectable
Logic trig -10V +30V A: ch0-9 B:ch0-9 (A&B, A+B and variations)
Timed snhapshot 1 min -1 day Works in all trig modes
Data files BIN and ASCII ASCII can be imported to Excel, MatLab etc
Connectors Two sets Cage clamp terminal strip and 15-pole D-sub
Outputs Three isolated binary Option. Used to sound alarm or activate device

Math functions

”

“Foluanger

A+B, A-B, A*B, A/B, Square root

Cursor measurements

Yes

Several modes

Comments (text)

Yes

Directly on screen

Colours

Yes, customer settable

Resistor colour code (0=bk, 1=bn, 2=rd etc)

Save/recall data

Yes, several modes

Data, reference data, binary, ASCII, bitmap

Post-processing

Yes, “Sieve

Used to find ,the needles in the hay-stack"

Enclosures

Case or wall-mount

Case: 400x300200 mm Wall: 220x190x100 mm

1 . .
These are GKE devices for Bearing Current measurement, accurate speed and draw measurement on paper

machines and one fast encoder evaluation device for measuring a drive’s dynamic behaviour.
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The ARCUS recorder — hard to beat when problems get tough!

The main screen and its components 6 s i mp 1l e 6

screen shown)

The zero at upper right corner is the trig indicator. Shows how many files that have been saved (=number of trig
events). Goes bold when trigged (attention catcher) — beep also available.

File Tools 7

T | [T 5 BKE Elsktronik 4B, Granbergsal Swedsn
ACh H—23
o 27
0 H— 25
Level miv s 35 Measuring range always -10 V through +30 V. Covers all analogue signals and all PLC signals. No discussion.
EI) T2
Type i ;2
o o
coover || |H-19
£ Under| |18
g | |H-17 ' ) . )
& au Simple fﬂd reliable trig. Can't go wrong. Window out shown. Trig line. Always 5 secs pretrig and 5 secs posttrig. End of discussion.
BCh H-14 If needed, combination trig on two channels is available.
0 H—13
12 .
e/ | 11— The ARCUS main screen.
5000 | —|

-z Setu

p, leave on site, read results remotley fron
<

s The ultimate tool to catch elusive intermittent faults, grid problems and operator mistakes.

n files saved on each fault.
> Upper window limit

| 1 Zoom vertical scale up ta 100 times. Twelve bit A/D makes detailed study of w

| 4 Zoom time scale up to 300 times. Rsolution down to 250 us.

Save and review selected zoom areas.
? 2

aveforms meaningful.

I Lower window limit
Unigue reference waveform handling. Not found elsewhere.

§ 7 H 9

s
Ful = bl g 1‘

I I I
Valuable when comparing different parts of waveform

Select channel pen colours to suit your application. Default the international resistor colour code.

Zoom
Zoom | Zoom 1z
Full | 50 | <o | oo

Save and view areas

=

=

ARCUS Channels setup

0/0/0
14040
2/0/0
24040
4/0/0
5/0/0
£/0/0
7/0/0
2/0/0
9/0/0

Miscellaneous info

Ch:/Offzet/Gain

Channelz enable and colour
Red Green Blue
Cho ™ ) ) )
Ch1 = !
Chz v )t !
Cha J = !
Chd | J !
Chs [~ — I
Che [~ f ! J
Ch7y [ )t J
Che | — = | —
Chl ] = r
Pen | 1 1
Pen Thick [ I} )
Pen Dash I} I} 1
Pen Dat I I I
Math Pen r = =
Enable all | Dizable Al | Default Colours | Apply | LCancel |

\

Channel 9 is not white (resistor code for 9 is white) for obvious reasons. Turquoise selected here.
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The ARCUS recorder — hard to beat when problems get tough!

File Scope Timeaxis Arcus Beppe Drawer En Trig setup drop down menu.

Lfigd I'window Out (58]« | EhA [arcus Chi1
ade

" — =1 Slope &) / A — Trig channel A and B separately selected. Trig
— b [Slopela)t + functions available in v.1 shown. Trig on math result
i %I\?E:e[ﬂ] " ' (ratio between two signals, for instance) is available in
- Under [4) 3 | real time.
L Window |n [4,8] R :
L Window Out (4 B) !
On tirmer E '

r

Math Functions

Chanrel & |Ajcuz Ch2 Charrel B JArcuz CHY |

SR

Math function window. Math pen is thicker than channel pens and colour selectable.

— - =

File | Scope Timeaxis Arcus Beppe Drawer Ence

File drop down menu.

Save File (Binary)... Ctrl+5 Binary is fast and compact, ASCII is for export to

Save File (ASCI)... —— Excel, MatLab etcetera.

Open File... Ctrl+0 Open File to look at recordings and open Reference

Open Reference File... Ctrl+R File to compare actual recording to reference
recording.

Save Scopelmage.. Ctrl+I

Trigged Files Setup... Scope Image is saved as a bitmap.

Connectors and reference files... Trigged files are autosaved under specified name
Settings... ___and autonumbered with date and clock time.
Exit
I ' '
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The ARCUS recorder — hard to beat when problems get tough!

Connection to process signals

The default input signal range is -10 to +30 V. That range includes standard analogue process signals and also
PLC control signals. The input impedance is >1 megohm, which means that loading of the measured signal and
its associated circuit is minimal.

Ground referenced higher voltages can be measured using a simple voltage divider or a voltage transformer. A
., field kit*®" with selectable voltage division ratios i
ribbon cable and 15-pole D-sub connector. The kit has a terminal strip for connection to process signals.

Process signals 4-20 mA (or 0-20 mA) are usually floating on top of an unknown voltage in the 0 — 30 V range
and indicators and receivers are connected in series so that all receive the same current. The voltage drop across
areceiverisusuallyinthe2-10V r ange, meani ng t hatloobdehms ecei ver
It is then an easy matter to connect the receiver
calculate the difference between the channels so that a voltage difference in the 2-10 V range can be recorded.

If no receiver available, a 500 ohms resistor can be used to produce the necessary voltage drop. Make sure you

do not disturb the process when inserting the resistor.

A loop powered 4-20 mA/10 V converter is often the best solution. It is small and standardized and provides full
insulation.

s i mp
“s ot

Thermocouples and RTDs cannot be connected directly to the Arcus. Use standard signal conditioners.

Physical connection
There are two connectors available for process signals, one cage clamp terminal strip and one 15-pole D-sub
connector. All channels are available on both connectors.

The terminal strip connector is used in all temporary installations and also in some permanent installations. It is
easy and intuitive with channel numbers clearly indicated. Not much to go wrong.

The D-sub connector is used in applications where many different signals need to be checked. Say, for instance

in a paper machine with many different drives. By wiring D-sub sockets to the different drives and giving them

unique names, you can quickly and safely connect the Arcus to any signal in the machine. Connect to the central

data base and enter the connector"s number to get access to reference recordings, schematics for the drive, the

drive"s ,diary?", photographs and Dhoingtheswillalsofetapr mati on r e
Arcus with the same parameters that were used to make the reference recording, including channel identification

and names.

Calibration

Calibration can be done on site. A utility program and a simple arrangement where all channels are first switched

to 0.000 V and then a positive voltage in the 10 — 25 V range is used.

The program asks the user to switch to zero volts and waits for confirmation. It then tells the user to switch to a

positive voltage between 10 and 25 V and waits for the exact voltage (either known or measured with a good

DMM) to be entered.

When that has been done, the program calculates internal scale factors and offsets and stores them in the
hardware®"s flash memory. T h éof rangeladcubacy ant +/-0.2perceneéis u |l t s i n
maintained over time and operating temperature.

2 . . .
Provided, of course, that the calibration source has zero error.
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The ARCUS recorder — hard to beat when problems get tough!

Application examples

Case 1. Friction welder produces faulty pieces — simple when one can see what happens
The friction welding process is a fast and efficient method to butt weld round pieces together. In this case, two
universal (cardan) joints were welded to a shaft. Heat is produced by rotating the parts against each other and
stopping at an exact angle where the steel solidifies so that a shaft with two joints at exact angles is produced.
The problem: Random angle deviations in the finished shaft. More than 10 percent were rejected.
The equipment used was an analogue thyristor servo drive with a DC motor. The drive was controlled from a
PLC. The guy that used to know about the servo drive had quit and the new guy ,did not do analogue

reference

technology”. An Arcus was hooked to the systemand severalr e cor di ngs taken. A ,good"
and ,bad" r ecor dhotobglev: wer e compared to it.
*Sg 09-24-2009 10:46:58 Image captured at 09-24-2009 12:54:00
: 27 Elapsed time: 1,00 s
: 22 START/STOP FROM PLC
21
—23
— a2
— 21
—19
—18
—17
— 16
— 15 FIRST WELD SEQOND WELD
14
—13
—12
Ci
—9
:? SPEED REFERENCE
—6&
— —
—2 r,_\/_‘ MOTOR CURRENT (RED)
—1
—2
3

ACTUAL SPEED
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Image captured at 09-24-2003 12:59 51

Elapsed time: 1,005
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Studying the details of the two runs revealed that the servo—,, t h e

Actual run compared to good run. Zoomed.

di fficuldt

-adiddxacthyn k n o wn

what it was told to do. The PLC signal is shorter in the good reference run and longer in the bad run. The

maintenance guys were well at home with the PLC a n d
drive, they soon found a loose metal flag. Proven innocent is also good.
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The ARCUS recorder — hard to beat when problems get tough!

Case 2. Sheet cutter and reject gate

A sheet cutter is working with knife cylinders that are speed controlled so that the exact length of paper is fed
forward between cuts. This means that only one length corresponds to constant knife cyinder speed. All other
lengths mean that the cylinders must be decelerated and speeded up again (long sheets) for each cut or speeded
up and decelerated (short sheets). The dynamics is quite demanding and servo drives are used. In addition, there
are motors at each end of the cylinders so that no torque is transferred between the cylinder ends. Such a torque
woul d , spir al prodacébed cuts.\Spedd refdrence,snota actdal speed, motor currents (two
motors) and t he , dMotor cumeatyate fiot welkEbalaacedrang ceed to theeadjusted.

GKE Elektronik 48, Granbergsdal Sweden
Elspsed time: 1712.00

REJECT GATE ACTIVATES (SCALED, RIPPLE ON 24 V SUPPLY VISIBLE)

T SPEED REFERENCE (YELLOW)

s ACTUAL SPEED (RED}

i /\ /\ /\ £\ £

A AN AT AT

L N/ L S N )N

o — -

H-1 MOTOR CURRENTS. BLACK IS LEFT MOTOR, BROWN IS RIGHT MOTOR. \/&\

H—1

Case 3. Slaughter-house refrigeration compressor. Noisy when no-one there.28 GB to sort through.

A case of long search for the sound that sometimes could be heard from the machine room, but always
disappeared before anyone could get there. The compressor was run from a variable frequency drive (VFD) and
flow controlled against a set and supposedly constant head. There had been an incident with a bearing and the

production manager didn"t want it —thdwhhradditeome agai n. Th
from? In this case, we had the Arcus running in continuous mode for a few weeks and then had to sort through
28 gigabytesof collectedd at a. The ,haystack" was quit esobvdcgudand we \

sort outthe , n e ew eee'looking for. And we found it. At 47.2 Hz motor frequency, there was a sharp
resonance. The rubber pad feet had been inadvertently mounted metal/metal and caused the resonance. Easy
when you have the information.
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®See Post-processing on page 2.
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