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1 Instructions for start-up

Before starting the SPIKE® system the user manual and all instruction materials contained in
the case should be read carefully.

1.1 Compliance Statement

This device is for business or industrial use only and must be professionally installed. This
device complies with Part 15 of the FCC Rules and with Industry Canada licence-exempt RSS
standard(s). Operation is subject to the following two conditions: (1) this device may not cause
harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux appareils radio
exempts de licence. L'exploitation est autorisée aux deux conditions suivantes: (1) I'appareil
ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit accepter tout brouillage
radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le
fonctionnement.

NOTICE:
Changes or modifications made to this equipment not expressly approved by pro-micron may
void the FCC authorization to operate this equipment.

1.2 Electromagnetic Compatibility (EMC)

The Sensory Toolholder SPIKE and the Receiver Unit READ is designed to conform to CE
and meets all technical safety requirements with respect to electromagnetic compatibility
according to EN 61000-6-2 (interference resistance and EN 61000-6-4 (industrial interference
resistance)

2 Disposal instructions

Environmentally friendly and recyclable materials are used for the packaging of our products
that do not pollute the environment. We urge you to provide for proper disposal of the
packaging material.

pro-micron GmbH & Co. KG page 4 of 45
Dok.-Nr. User Manual SPIKE und BTKaBlue 13.5 ENG V1.0 11.05.2015



nrom:cron

wireless solutions

3 Used symbols and signal words

Due to possible typographical and printing errors, and the need for continuous technical
change, please understand that we cannot assume any liability for the correctness.

Important points in this manual are labeled with a symbol.

A DANGER indicates a potential hazard, that could result from improper use, that
will lead to death or serious injuries.

WARNING indicates a potential hazard, that could result from improper use,
that could lead to death or serious injury.

& CAUTION indicates a potential hazard, that could result from improper use,
which can lead to minor injuries.

ATTENTION identifies measures to avoid bugs and property damage.

N

@ Important information or further advice on the correct use of the system.

A Program features that require registration.

4 Labeling

For identification the SPIKE® system has a unique serial number, which is located on the
outside of the sensory ring. In addition, the serial number is programmed into your device.
The serial number of the receiver Unit (READ is placed on the bottom of the device

5 Security and Warnings

A Operation with rotating tool holder is only permitted in a closed processing
space.

& Always use the supplied power cord when charging the SPIKE.

& Before using the tool holder, check to ensure proper function with your
Automatic Tool Change System. Due to the wide variance of automatic tool
change systems, pro-micron cannot foresee every particular application the
SPIKE may be used for, and it is the user’s ultimate responsibility to ensure
proper function in the machine tool.

& The READ receiver must not be opened.

6 General information

We accept no liability for the improper use, and the consequences arising out of improper use
by the end-user.

All information and instructions in this manual describe the current state of development.

Used figures and illustrations are symbolic photos. Due to possible typographical and printing
errors, and the need for continuous technical change, please understand that we cannot
assume any liability for the correctness.
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7 Target group

This manual is directed to trained personnel. The contents of this manual should be made
available for staff members and implemented into practice when using the SPIKE.

8 Fields of application

The system is designed to measure forces and moments acting on the tool holder during
machining. The main application is the milling, but it can also be used for drilling, threading,
etc.

Scope of supply

The SPIKE®-system contains at least:

Quantity | Description pro-micron Article-Nr.

1 Tool holder SPIKE

Charging station

Power cord for charging station

Receiving Unit (READ)

Antenna

USB — READ cable

USB — Charging cable

PC software SPIKE® BTKaBlue V 13.4

e G

User manual

Additional components may be included. Please check your order.
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9 Product description

The sensory tool holder SPIKE® is a wireless force sensor used as a diagnosis tool or for
tool monitoring. During machining (e.g. drilling or milling), it can measure the generated
force and torque directly at the tool holder. The data can then be transmitted wirelessly to a
REAS receiver. The SPIKE® can be utilized to optimize cutting and milling processes.

The included PC- software allows the user to measure and visualize axial forces, torsion and
resulting bending. The resulting raw data is stored in plain text file format (ASCII) and can be
easily exported and used for analysis afterwards.

A distinctive feature of the software is the depiction of measurement values in a polar diagram.
In this diagram the bending torque acting on the tool holder is shown as an angular function.
Because of this, forces can be detected over the life of the tool or even the forces on different
cutting fluids can be detected. An integrated temperature sensor detects temperature at the
place of the sensory ring and therefor can show tendencies of the process temperature. For its
mobile use, the SPIKE® is powered via an integrated Li-Polymer rechargeable battery.

For easy analysis and documentation of the measurement results, optional tool analyzer
software is offered.

Overview over the measured forces:

= “Torsion” signal representing the torque M, which
correlates to the cutting force Fc multiplied with the
radius of the tool holder

= “Bending moment” in x and y direction: Signals
representing the bending moments M, and M,.
These two components are vector aggregated to get
the total bending moment, which correlates to the
vector sum of the forces F, and F,. multiplied with
the lever arm

=  “Axial force” signal representing a combination of
the axial force and the force F

pro-micron GmbH & Co. KG page 7 of 45
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10 System components

Component Description

Sensory tool holder SPIKE®

Charging station incl. power cord

READ
Wireless receiver with integrated USB interface

Visualization software CD SPIKE® BTKaBlue V 13.4

Tool analyzer software for easy data analysis and documentation
(optional offered)
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10.1 Basic arrangement of the measuring system

prom:cron

wireless solutions

Measuring force and moments where these occur

axial force

bending moment in x-
and y-direction

radio receiver via USB to PC

Sensory tool holder . mm—

ey R

Visualization software

22/04/15 2

Sensory tool holder SPIKE

10.2 Fields of applications and motivations

Sensory tool holder SPIKE® prom:cron

wireless solutions

Sensory tool holder
SPIKE®

- applications -

rolling

— serie

prototype
— outlook
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11 Startup

11.1 Charging the SPIKE®

Connect the supplied power cord to the charging station. To do this, use the included fitting
USB cable. The socket on the charging station is located at the back.

Now place the tool holder on the charging station. On the sensory ring there are two brass-
colored contact surfaces next to 2 center holes. Put the SPIKE® on the charging station that
the two holes next to the contact surfaces exactly engage with the pins on the charging
station. If necessary, apply gentle pressure to seat it onto the pins.

® For orientation, the LED in the ring always looks forward.

If the contact is established, the indicator will shine magenta (red/blue). If the holder is fully
loaded so the LED shines only blue. If the indicator lights up green, there is no contact
established between the SPIKE® and the charging station.

@® Charging time is approximately 4 hours. Overcharging the SPIKE® is not
7 possible due to technology in the circuitry.
@® Please charge the sensory tool holder prior to any planned measurement.

11.2 Connect Read with PC

First, the antenna must be attached to the socket provided on READ. Please make sure to
screw the antenna only on the silver plug, to avoid damaging the antenna.
Use the USB cable and connect the Read.

11.3 Activate SPIKE®

The tool holder can only be activated via the built-in accelerometer. In the machine, the tool
holder is automatically activated from a speed of about 300rpm. Manually, the tool holder can
be easily activated by spinning it in the hand. After activation measuring data is transmitted.
The tool holder will turn off, if no acceleration is detected for one minute (speed of <300rpm).
If several tool holders are operated on a receiver, the corresponding radio channel must first
be set on the receiver. For this purpose, it has an automatic search function: If you press the
button on the receiver (Attention: The tool holder must be active and the receiver must not
receive anything), the receiver scans the active channel and adapts to it.

A ATTENTION: If another active tool holder is within range, it is possible that the radio
link is established with the secondary holder.

Now proceed with the software installation.

pro-micron GmbH & Co. KG page 10 of 45
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11.4 Installation SPIKE® BTKaBlue V 13.4
Minimum system requirements:

PC compatible processor, such as Intel Pentium® 1ll/Celeron® 866 MHz or later,
256 MB system memory

Monitor with min. 1024x768 display resolution

450 MB of available disk space for full installation,

DVD-ROM drive

One available USB Port
Microsoft Windows® XP, Windows® 7 (32 Bit and 64 Bit) or Windows® 8 (32 Bit and 64

Bit), each inclusive last service pack
e Microsoft WORD 2007/2010

Insert the CD into the CD-ROM drive of your computer. The CD should start automatically. If
the menu does not start, go to “Start” -> “Run” and type in “d:\setup.exe (where d: is your CD-

ROM drive)

To install the software, please follow the steps below.

- M — = —
L SPIKE BTKaBlue V 134 ENG =1 L SPIKE BTKaBlue V 134 ENG LJ (== |

Destination Directory
Select the primary instalation diector,

pro-micron SPIKE BTKaBlue ¥ 13.4 Installer

SFIKE BTKaBlue W 134 ENG
Al softweare will be installed in the following locations. To install software into a

Please nots that READ-DRIVER s not installed by this set
ase note thal fenotinstaledby fis setup. difterent Incation, click the Brovise bulton and select another dirsctory.

For mare information and support see manual | | |

) J Ditectory for SPIKE BTKaBlue V 13.4 ENG
. . ‘c-' Program Files (B6)\SPIKE BTKaBlus V 134 ENG ‘ [ Browss.. |

Directory for National Instuments praducts
‘c-' Program Files (x86)\National Instruments ‘ [ e ]

<¢Back <cBsck || Mewr || Concel
U — | S =
. . . « i .
Step 1: Welcome window start, click on ,Next Step 2: Choose the path you want to install
r N r
License Agreement Start Installation
You must accept the licenses displayed below to proceed. Review the follawing summary before continuing
MM Adding or Changing
i «NISeral 140
NATIONAL INSTRUMENTS SOFTWARELIZENZVERTRAG a " ‘l:‘kgnrume S‘I‘pruﬂll
(3 . 1ace
| « SPIKE BTK=Bhuz v 13.4 ENG Files
HINWEIS FUR DIE INSTALLATION: DIES IST EIN VERTRAG. BEVOR: SIE DIE SOFTWARE *NIVISATAD
HERUNTERLADEN UND/ODER DEN INSTALLATIONSPROZESS ABSCHLIESSEN, LESEN SIE Fun Time Support
DIESEN VERTRAG SORGFALTIG! DURCH DAS HERUNTERLADEN DER SOFTWARE CHBEINZ L rometion Explorer 140
UNDIODER ANKLICKEN DER VORGESEHENEN SCHALTFLACHE ZUM ABSCHLUSS DES NI Syarom Confisuration 1400
INSTALLATIONSPROZESSES ERKLAREN SIE SICH MIT DEN BESTIMMUNGEN DIESER
VEREINBARUNG EINVERSTANDEN UND AN DIESE GEBUNDEN. WENN SIE NICHT
VERTRAGSPARTEI DIESER VEREINBARUNG WERDEN UND NICHT AN ALLE
VERTRAGSBEDINGUNGEN GEBUNDEN SEIN MOCHTEN, KLICKEN SIE AUF DIE DAFUR
VORGESEHENE SCHALTFLACHE, UM DEN INSTALLATIONSPROZESS ABZUBRECHEN, UND
INSTAI I IFRFN LIND BFNUTZFN SIF NDIF SOFTWARF DIFSFM FALL NICHT SONDFRN S
The software to which this National Instuments license applies is SPIKE BTKaBlue W 134 ENG
@1 it the above 2 L A U
) @ accept the 3bove 2 Lisanss Agisemen(s) Click the Next bulton to begin installation. Click the Back button to change the installstion settings.
7)1 do not accept all these License Agreemerts.
| [ «cBack |[ Mew» ][ Cancel Sevefile. | [ <cBack || Newt»> ][ Cencel
I\ —

Step 3: Click on ,| accept the 2-Licence Step 4: Click on ,Next"
Agreement(s)
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Owerall Progress: 1% Complete

Updating component registration.

Step 5: The installation start now ...
please wait

f .
Installation Complete

The installr has finished updating your system.
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P
LY SPIKE BTKaBlue V 13.4 ENG

Firizh

Step 6: Click on ,Next” to finish the

installation

SPIKE BTKaBlue V 13.4 EN(- =

‘You must restart your computer to complete this operation.

If you need to install hardware now, shut down the computer. f you
choose to restart later, restart your computer before running any of this

software.

] [ Restart Later ]

Step 7: Restart your computer to use the software correctly

11.5 Installation READ-driver

After the installation of SPIKE® BTKaBlue V 13.4 on your computer, you must install the
READ-driver before the first using of starting Kit. To do this, please follow the steps below.

Step 1: Open ,Device Manager® (s. following illustration).

To do this:

Go to Windows Start menu-> right click on Computer - click on properties > choose Device

Manager from the right window. The following window should be shown.

2 Device Manager
file Action View Help

LG Al 7Rl

[B=8 [Bol =)

a5 ELIWin7
- 18 Computer
b -y Disk drives
» B, Display adapters
b ) DVD/CD-ROM drives
- Floppy disk drives
> - Floppy drive controllers
g IDE ATA/ATAPI controllers
b= Keyboards
> -1 Mice and other pointing devices
»-H Network adapters

a-lade -
[}y Unknown device
el

i)
>3 Ports (COM & LPT)
»-%| Sound, video and game controllers
8 System devices
»- @ Universal Serial Bus controllers

pro-micron GmbH & Co. KG
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Under ,Other devices, you should see ,Unknown device® (s. upper illustration).

Step 2: Click on ,Unknown device® with the right mouse and choose ,Update Device Software*
(s. following illustration).

4 Device Manager folle =

File Action View Help
5 DB =" EF NS
EE= IE11Win7?

, 18 Computer

b g Disk drives

, B, Display adapters

b &l DVD/CD-ROM drives

b Floppy disk drives

» & Floppy drive controllers

+ - IDE ATAZATAPI controllers

+ .2 Keyboards

+ -l Mice and other pointing devices
> &F Network adapters

.

[l Other devices

Update Driver Software. >

) | S—

> '3 Ports (COM & L|

> % Sound, video an Uninstall

b 1M System devices
b § Universal Serial

Scan for hardware changes

Properties

Launches the Update Driver Software Wizard for the selected device.

Step 3: In the following window choose ,Browse my computer for driver software®.

=

Wy L Update Driver Seftware - Unknown Device

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

Step 4: The following window appears. Here click on ,Let me pick from a list of device drivers
on my computer®.

&5 L Update Driver Software - Unknown Device
Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files\SPIKE BTKaBlue V 13.4 ENG\Driver] - Browse...
Include subfolders

Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

pro-micron GmbH & Co. KG page 13 of 45
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Step 5: Choose ,Ports (COM & LPT)“ (s. following illustration).

@ || Update Driver Software - Unknown Device

Select your device's type from the list below.

Commaon hardware types:

%] Nen-Plug and Play Drivers
EJPCMCIA adapters

Ports (COM & LPT) >

Becan,
D Proceszors
i SBP2 [EEE 1394 Devices
EE 5D host adapters
|22 Security Devices
[ Sensors
3 Smart Card Filter
‘j Smart card readers

leam |

Step 6: In the following window click on ,Have Disk®.

@ || Update Driver Software - Unknown Device

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a

sm;  disk that contains the driver you want to install, click Have Disk.
Manufacturer || Model

(Standard port types) ‘El 5] Communications Port

Brother [S;JECP Printer Port

Compag G5M Radio Card SIMultiport Communications Port
DBC [l Printer Port

== This driver is digitally signed.

Tell me why driver signing is important

Step 7: Now click on ,Browse* (s. following window).

Install From Disk [
Insert the manufacturer's installation disk, and then
— make sure that the comect drive is selected below.

Copy manufacturer’s files from:

A < - Browse .. >

pro-micron GmbH & Co. KG
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Step 8: Here you browse to the path ,C:\Program Files\SPIKE BTKaBlue V 13.4 DE\Driver*
and choose there the driver. Next click on ,Open®(s. following illustration).

4 Locate File (===
Lockin: | g Downloads - @ % sl
= MName : Date modified Type
"'y 2% at32ucdoo_cde_wind 3/6/2015 4:34 AM Setup Infc

Recent Places

Desktop
=
Libraries
f
L:k
Computer
“
k 4 [ | +
MNetwork
File name: at32ucooc_cdo_win? -

Files of type: Setup Information (~inf)

Step 9: Click the on ,OK“(s. following illustration).

Install From Disk (=]

Insert the manufacturer’s installation disk, andhen
= make sure that the comect drive is selected bel®

Copy manufacturer’s files from:

C:\Users\|EUser\Downloads -

Step10: Now choose ,AT32UC3 CDC USB to UART*(s. following illustration) and click next on
»Next*.

@ || Update Driver Software - Unknown Device
Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mext. If you have a
@ disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

el

(— >

/i, This driver is not digitally signed!

Tell me why driver signing is important

pro-micron GmbH & Co. KG page 15 of 45
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Step 11: A message appears now. Here choose ,Install this driver software anyway"” (s.
following illustration).

@ Windows Security

)

‘t verify the publisher of this driver software

< Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or st
waformation.

(v) See details

Afterwards the driver installation should start automatically.

() A Updte Driver Software - Unknown Device

() L Update Driver Software - AT32UC3 CDC USE to UART (COM3)
Installing driver software...

Windows has successfully updated your driver software
- Windows has finished installing the driver software for this device:

AT32UC3 CDC USB to UART

Ciose

After the installation process READ should be known as ,AT32UC3 CDC USB to UART" (s.
following illustration).

=1 Device Manager E@
File Action View Help
e || E| B e ERS

a2 [E1IWin?
> 78 Computer

by Disk drives
4 L Display adapters
} DVD/CD-ROM drives
b Floppy disk drives
b == Floppy drive controllers
» gy IDE ATASATAPI controllers
> -2 Keyboards
> Pl Mice and other pointing devices
> ¥ Network adapters
4-[I5 Other devices
H 3 Virtual PC Integration Device

.[Y3¥ AT32UC3 CDC USE to UART (COM3
; oL

il

Y3 Communications Port (COM2)
i X3 Printer Port (LPT1)
.>-I‘| Sound, video and game controllers
b 784 Systemn devices

». @ Universal Serial Bus controllers

pro-micron GmbH & Co. KG
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12 Measurement

12.1 General annotations

The tool holder can be used just like a tool holder without sensors. Because of the sensory
array, two possible issues may arise:

& ATTENTION: Depending on the version of the tool holder, the use of an automatic
tool changer may not be possible. Before a tool changer is used, it must be checked
whether the geometric dimensions and the position of the ring are suitable for an
automatic tool changer on the respective machines.

A CAUTION:The maximum allowable speed is limited by the structure and the
maximum possible sampling rate.

12.2 Preparation

e Place the Read in front of the viewing window of the machine. There should be
preferably a direct line of sight to the tool holder in order to ensure an optimal
transmission of data.

¢ Connect your laptop with the Read. Ensure the antenna is attached prior to connection.

e Activate the holder (manually or in the machine)

e Check the LED lights on the Reader whether the SPIKE® and the READ are
connected. Yellow or green lights are shining. The SPIKE® and Read are not set to the
same radio channel if only a blue and red LED light shine. In this case, press the
button next to the light-emitting diodes to enable the Read searches the active channel
of the holder and connects (see 3.1.3).

pro-micron GmbH & Co. KG page 17 of 45
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12.3 Software handling

12.3.1 Program start
To start the program, double click on the SPIKE®-icon on the desktop

SPIKH

=]
===

SPIKE
BTKaBlue.

or from the Windows Start Menu.

SPIKE BTKaBlue V134 ENG
% SPIKE BTKaBlue V134 ENG

1 Zuriick

Alternatively you can start the software from the installation path ,C:\ProgramFiles\SPIKE®
BTKaBlue V 13.4 DE\SPIKE BTKaBlue V 13.4 ENG.exe".

12.3.2 Measurement

The ,Measurement” is in service of online visualization measured data, which is sent from
READ (transferred from SPIKE® over READ to PC). The software displays the data as
graphical and as numerical values. The user can also log data for using in “Protocol” mode or
“Visualization mode” later.

E=5 SPIKE BTKaBlue W 134 ENG fol
Measurement ‘ Protocal | Visualisation | Calibration |
100
N m:cron
=
0]
z W
S -
s
2 a0
o ;ﬂnemon Status m
i Transmi n Status
100 o
SPIKE Temperature
0,0°C
Graphical
g I
g values
8
E Polarplot Tara
Aute Zoom Clear chart
Tension/
Pressure Torsion  Bending Moment
max, +00N | +00Nm +00 Nm
3 Numerical
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measured data
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Connect software with READ

Before getting the software in use, READ must be connected with the PC and its driver must
be installed.

To install the READ driver, please see “4 Start up -> 4.5”.

Click the button ,Connect to READ" to establish a connection with READ. The software will
automatically search for a plugged in READ. Afterwards, it will show you a connection status.

The following prompt will be shown when READ was found and the connection was
successful:

READ is connected.

The following prompt will be shown when READ could not be found or a failure occurred:

READ is not connected to the PC or connected COM PORT is bussy.

Please try again.

After a successful connection you will be guided to the ,Calibration mode” (s. 5.1.3).

® Before you start a measurement, the calibration values should be loaded from
SPIKE® in the program.
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Start/Stop measurement

To start measurements (after the software was successfully connected with READ) just click
the button “Start Measurement”. If SPIKE® is active (green LED flashing), you should see the
measured data immediately graphically as well as numerically. Otherwise please check the
SPIKE® activation status. Furthermore, if you could not see any data, please check the
connection status on the software. A red light signals no receiving data.

Start
Start measurement

Stop
Stop measurement

Connection Status Connection status:

. . . .
TN P “green”: no failure with connection
SFIKE Temperature “I‘ed”.' failure W|th ConneCtion

24,0°C - check SPIKE
SPIKE Battery - check signal intensity

® The software shows only the last 15 sec. measured data. You should
better log it to visualize later in “Visualization mode”.
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Make a checkmark in front of the “Log data box” and set subsequently the log time to log the

data.

Afterwards when you start the measurement you will be prompted to give a name for data file
and its location (s. following illustration).

-
Select a data file to write.

Gz

B Desktop »

Organisieren = Neuer Ordner

4. Favoriten * | Bibliotheken

P Deskiop = | Systemordner

& Downloads =
] Zuletzt besucht Computer

EZS Systemordner

Adobe Reader X
Verknipfung
1,98 KB

44 Bibliotheken
» =) Bilder
> 5| Dokumente

4% Computer
> &, TI0946900E (C3)
> &8 pro-micron (\pr =

221KB

Dateiname: Datalogger

> @t Musik [SPIKH SPD:E ETrKaB\ueVHA DE
5 . EZX=] Verknipfung
B videos R 111

@ BTKaBlue DE
Microsoft Word-Dokument

»  Datensatz von SPIKE BTKaBlue

l Jaruwat Onwan

3‘.' Systemordner
«w
5 NIMAX
Verkniipfung
1,07K8
TOSHIBA Wireless Manager
Verkniipfung
224K8
W] BTKaBlue ENG
Microsoft Word-Dokument
249 KB

Freioabe
- | Al Files 7.7 -

Netzwerk
Systemordner

m

The measurement starts then.

D
(L]

Before logging you should level the values via the tara button.

Log data

o

min.

Tick the box in order to log the data.
The time format can be chosen by selecting log-time using the

S dropdown (minutes or seconds).
The recording will finish automatically, as soon as the log time
is reached.
@® Select the log time to be as low as possible, in
order to accelerate the data processing.

The number of measured values can become very large,
/|Reduce data quickly during longer measurement periods. That’s why it is
measuring 300 recommended to reduce the number of measurements being
frequency = saved.
[Hz] So insert a tick in the box and select the number of measured

reduction.

0
)

values to be saved per second.
The maximum value is 1600 and up to this induces no

Info: The measurement rate without reduction amounts to about
1600 measurements per second, which sums up to equal about
6MB per minute.

Info: The reduction of measured values is
achieved by an averaging filter. At 160
measurements per second, only 10 measured
values are identified, which reduces the data
amount by 90%.
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Information from the SPIKE®

Information transmitted by SPIKE® can be read on the status field in "Measuring mode"
window (s. below).

Connection Status

4

Transmission Status

|

SPIKE Temperature
I 24.0°C

SPIKE Battery

Indicator definitions:

Connection Status Signal quality of radio transmission

d

Displays the transmission quality between READ and SPIKE®.
Try to keep the signal strength well (e.g. short distance between
READ and SPIKE®) to avoid data loss.

“green light”: signal quality strong

‘red light”: signal quality poor

Transmission Status Transmission-status diagnostic lamp:

d

“green light” no transmission error

‘red light”: transmission error
- check SPIKE®
- check signal quality

SPIKE Battery battery charge status
Indicates the charge status of the battery. SPIKE® operates in the
voltage range between 3.6V and 4.2V. This means 4.2V
corresponds to a value of 100 %, and 3.6V to 0%. One bar
corresponds to a value of 10%.

SPIKE Temperature Temperature display
| 24.0°C

Displays the temperature in the measuring system.

At a temperature above 50°C (122 F), the display begins to flash
red to warn against damage by excessive temperature.

If the temperature continues to rise, SPIKE® needs to be cooled.
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Paolarplot ‘

Polar Plot diagram

Displays the bending moments in x and y direction
in the rotating coordinate system. The diagram is
useful for checking for example the quality of the
tool’s cutting edges. The Polar Plot will only be
shown during measurement. (You can analyze the
Polar Plot in the Tool Analyzer Software)

pDiﬂtsIlDDD

Number of points of measurement, displayed in
the Polar Plot

Choose an appropriate number of points of
measurement, for example for cut recognition. A
tool at high speed requires more points, in order to
recognise all cutting edges. This reduces the rate
of measuring. A smaller rotation speed requires
less points of measurement.

(the maximal number of points is 2500)

Example:
The Polar Plot diagram of a tool which is not
engaged.

pro-micron GmbH & Co. KG
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Deletes the current view in the graph

Resets the numerical min/max values in

Selects a new zero point (offset adjustment)

Number of points for the sliding filter

Use this button for automatic scaling of the graph’s x- and y-
scale

The user can also create the scaling manually by clicking
on the scale with the mouse pointer and typing in a value
directly.

12.3.3 Protocol

After the data have been logged, they are transferred into the measurement protocol. By
choosing ‘import file*, the user can also load measurement protocols saved before.
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12.3.4 Visualization

m cron

If collected data is logged, it is displayed automatically under the “visualization“- window using
a graph. The data are shown over the actual time measured (“log time*) and therefore allows a
time analysis of the data. The user can also load measurement protocols saved before by
choosing the function “import data” and can analyse it graphically.

5 SPIKE BTKaBlue V 134 DE

o T S

Mess Modus. Daten

Cursors: X 1Y

00:00:29,655 | -175,2037

00:00:28,543 0,2922

IFilter aktivieren

100 Gleitender Filter (N-Punkt)

00:00:04,516 | 6,288

00:00:29,655 0,202

Zug/Druck ()

350- 2

- d 0
14- ‘ }\
00- 1o

2 w" W, \ “\,

i, o e, ]|

150~

i
T r\m\ rfr M” Al“’“ /v

04,500 00:0005,000  00:00:05,500  00:00:06,000

_dld

,.‘\

T
ot Ay
_,\ ,M,mm,.v i L% o gt

00:00:11,275

Following functions are available under “visualization®.

Import File

path
4, C:\Users\Jaruwat.Onwan'\Desktop\Datalogger bt

Refresh

/| tension/pressure
J|torsion

/' bending moment
/temperature

pro-micron GmbH & Co. KG

Imports a measurement protocol.

The path shows the loaded measurement protocol’s
name and path. The most recently chosen path is
saved during the session

Press the “refresh” button, if you have changed
options so that they can become effective. (e.g.
filter, hiding plots)

The user has the option to show or hide particular
plots.

A check mark activates the filter.
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| activate filter

Type in the number of points for the moving average

100 moving average filter filter
Graph Use the button for automatic scaling of the graph’s
X- and y- scale.
autoscale The user can also continue the scaling manually,
by clicking on the scale with the mouse and
typing in a value directly.
The graph range has following fields (from left to
right):
Cursor:
a5l » Moves the cursor on the graph. (works only in the
C-PEl graph-{ Y

“visualization® window)

Zoom:

Zoom function for the graph

Hand:

Takes hold of the plot and allows its movement.

Press the Zoom button and choose between the
following options (clockwise, from top left)

Zoom square

Choose a square window, that you want to zoom on
to.

X-Zoom

Choose this option in order to zoom to an area of
the x- scale.

Y-Zoom

Choose this option in order to zoom to an area of
the y- scale

Zoom in on one point

Choose this option in order to zoom in on to a
selected point. Press and hold the <Shift>- key for
changing between zooming in and out.

Zoom out of one point

You can zoom out of one point with this option.
Zoom automatically

This option serves for an automatic scaling on the x-
and y- scale on the graph.

cursor tension/pressure
cursor torsion
cursor bending moment

cursar temperature

Activates cursor for different force components.

pro-micron GmbH & Co. KG
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. X T The cursor display shows the values (time and
LUrsors. .y
~ Bl tension/presure force) of the current cursor position.

tension/presur| 00:00:00,001 | 28,0982 With a right-mouse-click on the cursor’s name, the

- I torsion cursor can be brought into the middle of the graph.

torsion 00:00:00, 264 02184
- B bending rmoment

bending mom| 00:00:00,103 | 0,0462
= E temperature

bending mom| 00:00:00,103 | 00462

_ By selecting “Export Image*, the current graph will
LTEE:;; be placed in cache-memory.
- The graph can be copied into every file chosen (e.g.
Word file), by using the windows command “Paste*.
= YT The graphs are displayed on a white background.
By using the button “drift compensation® it is
drift compensation possible to compensate a drift (caused by
_ temperature) in signal or a signal’s inadequate “tara”
pick bounds before the measuring starts. During the

compensation calculation, the program acts on the
assumption of a linear drift development.

Function:

Using 2 markers associated to the axial force curve,
the points illustrating the zero value can be defined
manually before and after the processing (i.e. the
points without influence of forces developed by the
machining operation).

For the radial axial force, torsion and bending
moments, the program identifies the distance of the
first point to the zero point and the theoretical drift
gradient up to the second marked point. It then
compensates these for these values to the signals.
The newly calculated values will not be saved.

Process:

After pressing the switch, two grey crosses of lines
will appear (marker 1 and marker 2), that can be
placed at the theoretical zero value with the mouse,
before and after the machining.

(For moving, the symbol B cursor has to be
activated) Marker 1 has to be placed in front of
Marker 2! The program averages in front of the line
by using the adjusted number of measurement
values from the filter. The program develops the
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drift compensation

Select ,calculating®
calculating

This software compensates not only the axial force,
but also the torsion and bending moment with their
respective drift gradients. The offset will be

B
Epyyysnzxgd

H
sE¥¥seeger EEEYEY

s g consolidated to zero.
P e The diagram or the newly calculated values will not
= be saved.
. After pressing the “update®- key, the graph will be
reestablished without the compensation.
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12.3.5 Calibration

4,3835

0,030471

0,026628

0,026405

Your SPIKE® has to be calibrated first, before the actual force working can be displayed
properly. You will be advised to do so after restarting the software, as soon as the receiver has
been connected.

With the “Calibration” the user can (re)calibrate the SPIKE®. For this it is possible to record
calibrating factors directly into the destined fields, so that the calculated values equal the
forces working on the holder.

An easier solution is to read the values directly from the SPIKE®. In order to transfer the
deposited calibrating values into the software, press the “load calibration values” button, while
the SPIKE® is activated.

The receiver will read the SPIKE’s™ calibration values automatically and copy them into the
appropriate fields. The following message appears afterwards giving user the processing
status:

pro-micron GmbH & Co. KG page 29 of 45
Dok.-Nr. User Manual SPIKE und BTKaBlue 13.5 ENG V1.0 11.05.2015



promicron

wireless solutions

Calibration value loaded from SPIKE.

If an error occurs:

= (=

Attention!
Mo calibration data received from SPIKE
Please check the Connection with SPIKE.

The automatic bending moment offset comparison will only be updated after the
measurement’s initial start.

@® If the error occurs more than two or three times, you should check the
connection between READ and SPIKE® again. Doing this by checking the
activation status of SPIKE®. The LED on it should be flashing green. On READ
you should see a blue LED flashing and the LEDs on the second line all green. If
this isn't the case please push the reset button on READ to connect with

SPIKE® again.

If you have more than one SPIKE® on your hand you can also change. By clicking again on
the button “Load calibration value” the software will check this automatically.

® The other SPIKE® must be turned off when a new one is turned on.

This ng@essage will prompt when you click on ,Load calibration value“ without changing
SPIKE".

|5

Mo values changed while reading calibration values.

This message will prompt if another SPIKE® is registered.
= [

Mew spike is registered!
MNew calibration values loaded from SPIKE.

pro-micron GmbH & Co. KG page 30 of 45

Dok.-Nr. User Manual SPIKE und BTKaBlue 13.5 ENG V1.0 11.05.2015



promicron

wireless solutions

Automatic Tare:

In order to avoid the manual tare before each measurement, you have the option to activate
"Auto.Tara". In this case each time a measurement is started (when pressing the button "Start
measurement”) tara will be carried out automatically. This process takes about 3 seconds
each.

By default, “Auto.Tara" is disabled.

Automaik Tara

Enable

. Disable I

Continuous run:
To prevent a shut down of the SPIKE® (e.g. in processes with low rotation speed like
threading), the mode " continuous mode” can be activated. In this case SPIKE® continuously
transmits data and does shut down .

Continuous mode

Enable

| Disable l

A ATTENTION: Before closing the BTKaBlue software the set of “continuous mode”
must be deactivated again, as the SPIKE® otherwise continues to discharge.
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12.4 Measurement example

12.4.1 Measurement preparation

4,3835
0,030471

0,026628
0,026405

1. Before starting the measurement, it is necessary to decide whether you want to
operate the SPIKE® in "continuous mode", for continuous operation, or whether the
sensory tool holder should turn off automatically after each measurement.

In our example the "continuous mode" is disabled.
2. Furthermore, it is necessary to determine whether SPIKE® should automatically tare
each new measurement at startup. For this operation, the system requires
approximately 3 sec each.

In our example ,Auto. Tara“ ist disabled.
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m:cron

s o o |

Messurement | protocol | Visualiation | Calibration

100+

Z
£
8
2

Bending Moment (Nmj

m:cron

SPIKE Temperature
238°C

SPIKE Battery

Tension/

Pressure Tarsion gending Moment
max || +1111N +0,4 Nm +0.2 Nm
actual 163 N 0,0 Nm +00 Nm
min, 734 N 0.4 Nm 0.1 Nm

Before you can start a measurement, it is firstly necessary to tare the SPIKE® on the current
conditions (speed, coolant pressure...), so to zero the offset (Tara has a similar function as the

kitchen

scale).

Then you have to walit for the lines axial force, torsion and bending moment to be balanced.

@® If there is a temperature difference between the holder and cooling lubricant, it is
advisable to let rotate the holder with coolant before the first measurement. This

may take a few minutes to complete.

N

5 SPIKE BTKalue V 134 ENG

@ Any remaining forming drift can be eliminated by the software.

T

Messurement ‘Pmm:u\ Visualisation | Calibration

100~

_ Tension/Pressure (N)
Torsion (N o

Bending Moment (Nm)

42314 42600 42800 43000 3300 3d0n 43800 43800 34000 84300 44400 42800 44400 45050 15300 454004560 45800 46060 46300 400 45600 4680 47600 47300 47400 47660 47800 48000 48500 43100 4360 48800 0000 49366
measured data

Now press the button "Tara" (1). Then press "Stop measurement” (2)
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SPIKE Temperature

38

SPIKE Battery

100
[

Tension
Pressure  Torsion  Bending Moment
max|| +1211N | +0.4Nm #0,7 Nm
actual 1N | +00Nm +0,0 Nm
min 107 N -0.2Nm -0.1 Nm

Reset l
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12.4.2 Measuring
To start a measurement, first set a hook in the box "Log data”(1).

® Just below this box is a window that limits the maximum measurement time. If
longer measurements are made, the time can be adjusted. (ATTENTION! Pay
attention to the file size. 1 min is about 6.7 MB!) May reduce the sampling rate in

this case.
@® If only short periods of time are recorded, the unit of time can also be converted
7 to seconds.
@® If the measured values should be reduced during the recording, put a hook next

to "Reduce data "(4) and select the appropriate reduction (5).

Now you can press the Start-button to begin the measurement.
Then a window opens in which you are prompted to enter a file name.

HINT: Enter a file name that is meaningful and helps the identification of the readings later.
Do not use commas or periods for feature separation:

(e.g. testl_tool_n2000_f011l_ ap2a_e5)
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F2 Select a data file to write. ) = b

@\-Jv‘ b testl » NeuerOrdner ~ | 4 || Meuer Ordner durchsuche )

Organisieren v Neuer Ordner e 0O @

m:cron

I Name Anderungsdatum  Typ Grate

G SkyDrive
B Desktop

Zuletzt besucht)

i Downloads
Disconnect Stop
READ measurement
Bibliotheken
= Bilder .
%) Dokumente Connection Status
o) Musik d
B8 videos Transmission Status R

1% Computer SPIKE Temperature
& Windows7_05( 39°C
DVD-RW-Laufu moving average filter
s : SPIKE Battery
P aorce - (]
Dateiname: testl_tool_n2000_f011_ap2a_eS - [AnFiles (1) -
[ ok |+] [ Abbrechen |
Tension/
Pressure  Torsion  Bending Moment
max|| +1211N | 04 Nm +07 Nm
£
= actuall +43 N +0,0 Nm +0,0 Nm
g 0
5 .
o min. -407 N -0.3 Nm -0,1 Nm
k=l

B L B B L B B N R
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2300 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200 6400 6600 6300 7045
measured data

By pressing the OK button, the measurement starts automatically.

Stop the measurement with "Stop measurement" or automatically by setting a time limit.

Then the data can be viewed over the entire measurement period in the window "data
visualization". A comprehensive analysis of the data can be best provided with the Tool
Analyzer software (optional).

5 SPIKE BTKaBlue V 13.4 ENG pe = ]
Messurement | Protocol | Visualisation ‘(shb,m,n
pick bounds -
| x |y I activate fiter Gz
sure Import File Refresh 100 .
b presa) QO0DOGRO | 653,434 e SEEcHiE cursor tension/pressure /ltension/pressure s
0000:00.278 | 0.1551 patn cursor torsion 7 iowson
/B8 bending moment i : g C:\Users\martin.lang.PRO-MICRO..\Hirschvogelvd-11mm-3762-030-anbohren-f010 cursor bending moment /|bending moment
bending mom 00:00:00,106 | 0,5885 cursor temperature temperature
= B8 temperature
bending mom 00:00:00106 | 0,5385
5000- 13- 3
4800- 125-
w0~ 12
15
400-
11-
0-
000~ g5 2
3800~ 95-
600-  O°
- 5
2320 e
s
SawE 5
Eannn% 2
€ 2800-F 652
22600 632
00~ 557 |
w0 °
45-
2000~
i-
w0 oo |
1600- 3
u0-  25- ] [
OV ¥, g WA
000~ M W ’U‘ﬂ 4y ‘
i= |
800-
05 oa .
00
0- 5o
HI= o e e T T T T T T T T T T T T S T T T T T o T D T T
000000000 000001000  00:00:02000  00:00.03000  0000:04000 000045000 000006000 000007000 000008000 000009000 000040000 000041000 000042000  00:00:13000  00:00:14000 000015000  00:00:16,000
time (himm:ss)

& ATTENTION: Before closing the BTKaBlue Software the continouus mode has to
be switched off. Otherwise SPIKE® will be discharged further on
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13 Maintenance

A ATTENTION: Qil the tool holder after use.

A ATTENTION: To prevent deep discharge of the batteries and thus damage, the
SPIKE® should be charged 1x per quarter.
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Question

Answer

SPIKE® does not glow violet after
putting on the charging station.

The contacting between SPIKE® and the charging
station is not properly made. Put the SPIKE®
again on the charging station and make sure that
the measuring ring is completely seated on the
charging station.

Check the correct fit of the individual connectors
on the charger and the AC adapter.

Why is the signal not stabilized even if |
already pressed “tara”?

As long as the temperate or anything else is
changing you will not get a level signal even if you
press tara. This effect can be seen mainly in axial
force direction. Further more the signal drift can be
caused from the specific mechanic of the tool holder.
(e.g. through the expansion of the hydraulic oil of a
hydraulic tool holder.)

Particularly when starting measuring wait some
moments till signal has been stabilized — push
again “Tara” button afterwards.

Generally the drift of the signal can be
compensated with the Tool analyser software
when analyzing the results.

There is a torsion and a tension signal
but no bending when measuring. What
to do?

Reload the calibration data.

When starting measuring the tension/
torsion/ bending stays zero.

Make sure the calibration data is loaded properly.

In the measurement it happens that flat
lines occur. Why?

This can happen because the connection
between the SPIKE® and the receiver is bad.
Change the position of the receiver and watch
the strength of the signal!

The SPIKE® isn’t turning on even if it is
spinning in the machine, why?

How fast is the SPIKE® spinning? It needs at
least about 300 rpm. If so please activate the
continuous mode The SPIKE will not switch off
after measuring.

The signal strength of the SPIKE® is
bad. How make it better?

Minimize the distance between SPIKE® and
Receiver.

Try to have a direct link between SPIKE® and
Receiver with no objects in between.

Try to turn out other devices which may affect the
signal.
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15.1 Unistall SPIKE® BTKaBlue V 13.4
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To uninstall the software completely from your system please follow the steps below.

Step1: Double click on “National Instruments Software” (s. following illustration).

To do this, go to:

Windows Start menu > Control panel - Uninstall a program

@uvhfL + Control Panel » Programs » Programs and Features

Control Panel Home .
Uninstall or change a program

View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
'E;' Turn Windows features on or
off Organize
MName

[""1SPIKE BTKaBlue VV13.4 ENG

[ VISA Shared Components

‘W Mational Instruments Software
L@!‘-Microsoﬂ .MET Framework 4 Extended

) Virtual PC Integration Components
L@‘-Microsoft .MET Framework 4 Client Profile

Publisher

pro-micron GmbH & Co. KG
VI Foundation

Mational Instruments
Microsoft Corporation
Microsoft Corporation
Microsoft Corporation

Installed On

3/9/2015
3/9/2015
3/6/2015
3/6/2015
11/28/2014
10/23/2013

4| [0

— Currently installed programs Total size: 94.4 MB

};‘ il, 6 programs installed

Step 2: Select all components in this following windows and then select ,Remove®.

‘q National Instruments Software

A0 Trace14.0.0
NI LabWindows/CVI Shared Run-Time Engine 2013
NI Measurement & Automation Explorer 14,00

NI Systern Configuration Runtime 14.0.0
NI-488.231.2

MI-5erial Runtime 14.0

MNI-VISA Runtime 14.0.0

Modify

features.

Repair

values.

Remove

pro-micron GmbH & Co. KG
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Change which application features are installed. Displays the
Select Features dialog, which lets you configure individual

Reinstall missing or comupt files, registry keys, and shortcuts.
Preferences stored in the registry may be reset to default

Remove product from this computer.

=+ @
Size Versi

282MB 1344

519ME 403
905 KB 141
388MB 403

(=] ® =l
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Step 3: Click on ,Remove All*.

Dependent Products Detected @

The following products could not be removed:

Products Selected for Removal '
NIL/O Trace14.0.0

NI LabWindows/CVI Shared Run-Time Engine 2013
NI Measurement & Automation Explorer 14.0.0

NI PXI Platform Services Runtime 14.0 -

4 | T | 3

|.m

The following reguire the above products:

Dependent Products
* SPIKE BTKaBlue V13.4 ENG

4 1 | »
* thind-party or OEM product

Click Remove All to remove the products you selected and all Dependent Products. Click Cancel to modify
your selection.

[Hemove.ﬂll] [ Cancel ]

The uninstallation process starts automatically (s. following illustration).

Removing Products... [l
Overal Progress

Currently Removing NI Measurement Studio ComponentWorks 30 Graph
Part 10of 94

Removing Products... @
Overall Progress
n |

Curmently Removing NI LsbVIEW Run-Time Engine Interop 2013 : Part 4
of 94

Stept 4: Restart you computer.

.rl e ']I'ISt +e Cmfh e Ez

You must restart your computer to complete this operation,
Restart now?
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To uninstall the READ-driver completely from your system please follow the steps below.

Step 1: Connect READ with your PC.

Step 2: Open the Device Manager (s. following illustration).

To do this, go to: Windows Star menu -> right click on computer > select properties >
choose Device Manager from the right register.

=4 Device Manager
File Action View Help

e | = HE ®

(=] o )

4 = IELIWind
/8 Computer
- Disk drives
» -l Display adapters
b -c4) DVD/CD-ROM drives
b -4 Floppy disk drives
- .4 Floppy drive controllers
b g IDE ATA/ATAPI controllers
S Keyboards

»-I&¥ Network adapters

b 5 Other devices
PR

b }3 Mice and other pointing devices

—

' AT32UC3 CDC USB to UART (COM3)
T2 Communications POt (COWL)
‘?’ Communications Port (COM2)

: Y Printer Port (LPT1)
»-% Sound, video and game controllers

» -l System devices
>~ § Universal Serial Bus controllers

Under ,Ports (COM & LPT)“ you should see

illustration).

Step 3: Select ,Uninstall®.

= Device Manager
File Action View Help

o= | 5B HE & B ks

L,AT32UC3 CDC

USB to UART" (s. upper

=1 [EER =

4 - IEL1WinT
{8 Computer
b g Disk drives
- B Display adapters
<4} DVD/CD-ROM drives
3 =4 Floppy disk drives
» - Floppy drive controllers
s Ly IDE ATAJATAPI controllers
b -G Keyboards
b }3 Mice and other pointing devices
> -&¥ Network adapters
> -|fz) Other devices
YT Ports (COM & LPT)

4

7 Communicz

b -# Sound, video ar
> -{M| System devices

LU I Serial .
' niversal >eral P[GPEITIES

T AT320UC3 (petien—tanTocaims
Update Driver Software...

T¥ Communicz Qusable
15" Printer Po w

Scan for hardware changes

Uninstalls the driver for the selected device.
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Step 4: Click on the box ,Delete the driver software for this device® and press ,OK".

Confirm Device Uninstall @
- AT32UC3 CDC USBto UART (COM3)
e

Waming: You are about to uninstall this device from your system.
Delefe the driver software for this device.

oK | [ Ccancel

Afterwards the READ-driver will be uninstalled from your computer.
In the Device Manager should show READ as Unknown device (s. following illustration)

=y Device Manager
File Action View Help

ol AR HREN
4= [ELIWin?
> {88 Computer

[o ] =]

[he]

b Disk drives
. B Display adapters
> ) DVD/CD-ROM drives
» =4 Floppy disk drives
-EH Floppy drive controllers
b g IDE ATASATAPI controllers
b &2 Keyboards
b }3 Mice and other pointing devices

L Etd
&

#75 Other devices
7 Unknown device

: @ e Egration Device

473 Ports (COM & LPT)

"'-? Communications Port (COM1)

! ‘l? Communications Port (COM2)

L. Z Printer Port (LPT1)

» % Sound, video and game controllers

b M System devices

- i Universal Serial Bus controllers
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Appendix

A

Technical Data SPIKE®

Dimensions (holder specific)
Total length / sensor ring

e.g.: SK40/100

Weight
Tool holder
with sensors

nrom:cron

wireless solutions

diameter
170mm x 63mm

~1,0 Kg
~ 1,25 Kg

Voltage supply by charging station

Voltage
Current consumption

Protection class
Sensor ring:

Sampling rate

Radio transmission
Frequency range:
Reach :

Max. speed:

Operating conditions:
Operating temperature

Storage temperature
Humidity

LEDs on sensor ring:
red/blue LED:
blue LED:

green LED:

pro-micron GmbH & Co. KG
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5VvDC

max. 200 mA

IP66 / IPX7 in accordance to DIN EN 60529
1600 1/s

2,45 GHz

a minimum of 2m

18.000 rpm

0...50°C (122F)

-10...60°C (140F)
20...55% (not condensing)

glowing during the charging process
glowing, if charging process is completed
glowing during the offset comparison

flashing with the sampling rate during a
measurement (is perceived as weaker glowing)
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B Technical data READ

Dimensions
Length x width x height 136mm x 124mm x 36mm
(Receiver without antenna)

Protection class
Receiver: P40

Power supply via USB
Voltage 5VvDC
Power consumption 150 mA

Radio transmission
Frequency range: 2,45 GHz
reach: a min. of 2m

Operating conditions

Operating temperature 0...50°C (122F)
Storge temperature -10...60°C (140F)
humidity 20...55% (not condensing)

Displays

Charging status

Receiving /

. Reset button
signal power

Power

Power. blue, as soon as the Receiver is supplied with voltage

red, if no signal is received or signal errors occur

Receiving: green, if data is received

red, if battery is empty

Charging status : green, if battery is completely charged

Reset button: To connect SPIKE® with Reader
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Charging status:

100% : completely charged

70 %

40 %

0 — 25% : SPIKE® must be charged

Signalstarke:

Very good signal quality

Good signal quality

Signal quality is ok - Reader receives data, but sent packets are
lost increasingly

Poor signal — minimize distance to SPIKE®

i
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C Technical data charging station

Dimensions

Charging station

Sensor ring diameter 60mm:
Sensor ring diameter 64mm:
Sensor ring diameter 75mm:

Sensor ring diameter 84mm:

Charge current
Voltage
Current consumption

Operating conditions
Operating temperature
Storage temperature
humidity

Protection class

pro-micron GmbH & Co. KG

Length x width x height

92mm X 92mm X 115mm

92mm x 92mm x 116mm

92mm X 92mm X 123mm

112mm x 112mm X 115mm

5VvDC
max. 200 mA

0...50 °C
-10...60 °C
20...55% (not condensing)

IP 40
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