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E86 touch system with radio transmission

The E86 touch system with radio transmission is a probing system designed to be used
on large CNC milling machines, lathes and machining centers and for all applications on
CNC machine tool machine that require non line of sight between transmitter and
receiver.

The system is easy to use and allows low cost installation.

The touch system with radio transmission consist of the following components:

Probe: it is a switch with highly repeatibility features. Various probes having different
measuring features are available, depending on the characteristic of the part being
measured.

Probe station: (commercially named “transmitter”) it is designed to be assembied on a
tool holder and to be used by a machine tool like a standard tool. It is battery powered. It
is a transceiver that sends the status of probe and battery to the base station through a
radio signal. The probe station is normally in stand-by mode waiting for an activation
command. The activation can be “radio” through a radio signal from a base station or
“mechanical” through a switch mounted on the tool holder. The system allows the use of
sixteen channels for transmission.

Base station: (commercially named “antenna” it sends the activation signal to the
probe station and receives the radio signal sent by it. The base station is connected to
the interface unit by means of a shielded cable that can be up to 30m long.

Interface: it is connected to the base station through an RS48S5 duplex serial channel. 1t
processes the data received from the base station and sends to it the commands for
reception and activation. The interface is connected to the machine tool CNC.
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SYSTEM QOPERATION MODALITA DI IMPIEGO

4.1 SYSTEM OPERATION

- This measuring system is multi-directional and operates in the x/y/+2z hemisphere.

- The contact between the styius and the part surface to be tested generates a signal usad by
the machine taol to memorise the contact paint and stop the machine axes. To ensure a high
degree of repeatability we recommend the use of a constant measuring speed.

_{ I - The measuring speed chosen must enable stoppage of the machine axes within the overtravel
! limits of the probe used.

- Before using the probe, carry out a calibration cycle to define the systematic error of the probe/
machine tool/CNC system. Systematic error is a characteristic of each measuring directicn
and is repeatable; each measurement direction should therefore be calibrated. To calibrate the
system, measure known machire points (R) and then calculate the difference betwesn these
values and the values measured (R+K1). The difference (K1) must be sntered in the tool
carrection parameters of the CNC and called up whenever a measurement operation in the
related direction takes place.
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1 GENERAL INFORMATION

Bv the commercial name E§6 a telemeterteiecontrol for industrial applications is identified.

This svstem is composead by thres units: two of them are radio-frequency devices and the third is an

auxiliarv one. named interface. At the moment. 2 versions of this svstem exist: one for Europe

market working in the +23.92MHz band and one for American market working in the 915MHz

band. The European svsizm has been studied to sausfy the I-ETS 300 220 nom. the CEPT T/R 01-

04 recommendation and the current zuropean norms of elecrromagnetic compatibilin: the

American svsiem to satisty the FCC norms part 13 (47CFR12.249)

Here below vou can find a brief description of the singie units:

» prooe sration: it is a wansceiver suppited by a 9V battery ANSI 1604 format to be mechanically
connected to a Mida™ touch probe. which is substantially a switch with high repeatability
fearures. This unit is dasigned to be assembled on a tool support and to be used by a tool machine
(milling machine. lathe. machining center. 2tc.) like a normal tcol. The following characreristics
of the transmitter section are shown:

| European Version ] American Version i
channeil 16 channeis with 80KHz step: 16 channels with 200KHz siep
(see TAB. ! {see TAB.3)
frequency from 433.20MHz (channe! 1) to|from 912.2MHz (channe! 1) to
434 64 MHz (channel 16) |916.8MHz (channst 16)
etfective radiated power | less than 1mW lless than Im\W
modulation of TX sigral | digmal FSK
antenna } integrated ’

e base siarion: it is a transceiver connected. through a shielded cabie, to the interface, which
supplies it with power supply and data communication in base band. according to the RS483
standardé. This unit is mechanicallv fixed to the machine. The following characteristics of the
rransmitting section are shown:

European Version | Arperican Version |
channel - 1 single channel
frequency 4335.92MHz [915.5MHz
etfectve radiated power less than 10mW i less than 1mW
modulation of TX signal digital ASK
antenna integrated

e interface: it is connected to one or two base starions and from them receives the data, in base
band. transmitted bv the probe station. After a proper elaboration, it updates the output status
towards the numeric control.

The main function of the system is the transmission to the machine numeric control of the touch

probe status connected to the probe starion. This unit is normally in stand-by and is activated by the

numeric control only when necessarv. Two different versions of the probe srarion exist in function
of the activation technique. which can be mechanical, in this case the power supply arrives to the
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2 TECHNICAL FEATURES

system European v. |American v.
' Transmined signals probe status and panary
Transmission distance | 10m not in sight | 7m not i sight
| Activation distance | 3m in sight 2m in sight
" Minimum distance for re-use of the same channe!l | 100m
| Minimum distance for the use of channels n=! | 3m

. Minimum channels for th2 use of the other channels | im

16 ser with dip-switca

Total numper of channzis

abour 4.8ms

.
| Delay from the status vazation of the output probe |

| Repeatasility of this deiav

less than 20us

probe station

European v. |American v.

Bartterv

alkaline. lithium. Zn-carbide o Ni-Cd.

9V  ANSIIG04 format. [t can bei

. Batterv life in continuous working

| 70h (aikaline batt.) | 630 (atkzline san.)

| Barterv life in stand-bv rcnly for RF activatien)

4000h | 2000h

. Dimensions ©60mm x H38mm
| Seal level [EC [P&8 - 0.3 bar per 30 |
LED visibie indication | A led for probe and baterv starus |
Antenna |  Integrated (microstrip on efloni |
|

base station

European v. |American v.

| 'Max. length of the connection cable with interface 30m
| Dimensions ©92mm x H119mm
i Seal level IEC [P67
Fixing Screw or magnetc
LED visible indications RE signal level
Antenna Integrated (helical - normal mode)
interface e '

Power supply

D.C. 18-35V

Qurpurt signals

SSR: PROBEIL.PROBE2: SKIP
LOW BATTERY.ERROR

[nput signals

Opte-insulated: START
[so-channe! Selecuon

LED visibie indications

Power supplv, Probe status. Bamery
status. Error

Programming o receiving channel

Through dip-switch

TAB.1

RESERVED

page 5 of 14
*** PRELIMINARY ***
- MARPOSS SpA PROPERTY




@ MARPQSS FCC ID: NXIESOP

Tzehnical Description 8204820000F rev. B

| Eurcpean version | American version
channel 16 channeais with step S30KHz| 16 channels with step 200KHz
(see TAB.3) (see TAB.3)
irequency from 433.20MHz (channel 1) to!from 912.2MHz (channei 1) w0
434.64MHz (channel 16) 916.8MHz {channe! 16)
| erfective radiated power | less than 1mW | less than 1mW
modulation of TX signal | digital FSK
frequency deviation 1" = =i2khz. 0" = -12khz |17 = +25khz "07 = -23khz
bit frequency 20Kbrs
| ransmitted signal | 22 bz (see below)
TAB.2
CHANNEL 1T U | = 1 3 1 4 1 3 { » ' 7 1 38 | 9 1 10 1 11 ] 12 ] 13 ¢ 1= 1 13 ] 18
FREQUENCY 43320 | 43328 -33050 | S35344 133332 | S3iev ;-EE 08 [ 43576 {43408 | 234050 | 3424 JS5352 [ 43440 | 23348 0 43450 | 43404
EUROPE | f | | I - ’
TREQUENCY 91220 {91230 l F1Zo0 [IIIH0 [ ITRIN | 91250 FHe0 DN [OTEI0 [91550 515,60 | 915,80 1 9103 131030 | 91000 ErED
AMERICA 1 : '

TABS

The tansmined signal is composed by messages of 22 bit consuruted by a constant part (start
sequencs) and bv a variable one. The varianle part has a Manchester codification. that means after
each informaticn bit. the same bit Is transm:iT2d inverted. The consiant part has a well recognizabie
codification from Manchester code and has two purposes: identfication of the beginning of a new
message and aliowing the sventual interrurtion of 2 message during transmission. The constant part
of the message 1is the sequence of 6 bit 111000, The variable one is constrtuted by 8 bit that due to
Manchester codification secome 16. Messages can be of three tvpes:

a) identifving message: wansmimed Tor systems with RE actvation during the activation

phase;

b) status message: continuously during the normal working:

¢) variation message: ransmitted in correspondence of a probe status variation
Here below vou can find a content description of the various tvpes of message leaving aside
Manchester codification:

| 16 | 11 | ID | DT | T | BO | Bl | P |

where:

[0-1 :iso-channe! identification code:

ID :ID=l for identification message ; [D=0 per status or variation message;

DT :DT=1 per identification and variation messages:

T : probe status:

BO=1: if DT=1, message repetition number; if DT=0. Bl=bartery starus and
B0=0 (reserved for future expansions);

P : parity bit {(even parity).
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Semting of switching off timer (TAB. 3)

L)

Timer retrigger function (OFF => enable)

W

L

TELL

> Transmission channel (TAB. 6)

~1

T N
o
1o

OFF ON
{nital sositon

} [so-channe! selection (TAB.7)

FIG.2

The probe siation is provided with a timer for time awtomatic switching off. The dip-switch from |
to 3 set this time according to the following table:

DSW1 | DSwz2 | DSW3 1 TIME
ON o~ | ON ;&
OFF ON | ON | s
ON OFF | ON | 16
OFF OFF | ON_ I 33
ON ON | OFF | 1 °
OFF ON OFF | 2 14
ON OFF OFF 1 + 28"
OFF OFF OFF | 8 37

TAB.S

In case of mechanical activation, setting the dip-switch 1-3 ON. instead of a switching off time of
4", vou obtain an infinite time, that means the transmitter switches off only ar the micro-switch
opening.

The dip-switch 4 set in OFF position enables the retrigger function. L.e. the above mentioned timer
is reset at every status variation of the touch.

The transmission channel is set by 3-8 according to the following able:
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4 BASE STATION

Antenna

N

SOWTR
——1 Power management TX
TO INTERFACE XD .
\ s
XN
f |
PROG N
[
L -
T2 ] Logic circuits FRET =X
— rxp 7]
g regr |
|
FIG.3

Referring to fig. 3. the mansmission section (TX), is supplied in function of the TXEN enabling
signal. When TXEN=1 the rransmission section Is powered on. As previously described. it is an AM
transmmitter centered arcund the frequency of 433.92MEz for the European version and of
913.5MHz for the American one. The osciilator of this transminer uses a SAW resonator.

The receiving section (RX) receives from logic circuits the reference frequency (FREF) and the
programming signal (PROG) and retumns the received signal (RXD) and the signal indicating the
recsived RF signal level (RSSI). That receiver has a doubie Tzquency conversion and the {requency
of the two local oscillators can be read in the following tabie:

| EURQPEAN VERSION [ AMERICAN VERSION
CHANNEL | OLI | IFt 1 oLz | oL: | IFt 1 oL
1 250 1 1107 1100 30 ] 1102 | 993
> | 3258 | 1107 1 io0 $0- 1 104 | 997
3 | 3246 | 1107 1 100 | 802 1 1106 | 999
3 I 30274 | 1107 1 100 | 8o | 1108 | 100.1
5 I 32282 | 1107 100 80< ] 1102 1 963
6 3290 | 10, 100 . 30- | 1104 ] 997
7 [ 3098 | 1107 100 30= | 1106 | 999
3 32306 1 1107 T 100 s0- ] 110.8 | 1001
9 | 52338 | 1107 | 100 805 | 1102 | 993
10 [ 3346 ] 1107 1 100 | 805 | 1104 | 997
I | 3334 | 1107 1 100 305 | 1106 | 999
12 32362 1 1107 | 100 805 | 1108 | 100.1
15 T 32370 | 1107 | 100 306 1102 | 593
is T 30378 | 1107 1 100 306 o+ | 997
15 | 32384 | 110.7 | 100 306 1106 | 999
T3 | 32384 | 1107 1100 306 108 1 1001
TAB.8
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5 INTERFACE

The foliowing figure shows a simplified schematic of the interface. As vou can see. the interface
can manage up to two base swarions in order o realize a system in space diversity. The logic circults.
through the RS485 connection. provide 1o program the base station. defining the working mode
(reception mode or transmission mode) anc the radio-frequency channet. The logic circuits decode
the received signal. manage the space diversity of the two reczivers. introduce the anti-bounce on
the probe status and procduce all the necessary timing for the comect LOW_BATT, SKIP and
ERROR signal generation. The logic inputs and outputs are opto-insulated. The interface signal
towards the Numerc Conrtrof (C.N.} are:
{. power supply signals:

e 24V

e 0OV

e GNDT {case ground)

2. input signals:
o START: activaton command
» SELOQ.SEL!:iso-channei seiection
3. outpur signals:
e PROBEI!: prove siats - prograrmmable N.O./N.C.
e PROBEZ/SKIP: probe or skip siztus (see below) - programmabie N.O.N.C.
« LOW _BATT: barery staws - programmable N.O./N.C.
e ERROR: error (received signal atsent or weak) - always N.C.
TO RECEIVER Power succiv
START
DXDOO( . SEL Logic inputs
} ‘ < | Stocx
e s-—
TO RECEZIVER
AX!
\ — PROSE!
Logic circuits PROBEZ 2 Logic autputs
R LOW BATT
DDOOE:: ERROR
FIG.4

The interfacs is programmabie through a ten-position dip-switch:
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