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NOTICE

The information contained in this document is subject to change without notice.

DS Europe shdl not be ligble for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance or use of this materid.

No part of this document may be photocopied, reproduced, or trandated to another language without the
prior written consent of DS Europe g1




A) PRELIMINARY REMARKS

1-A) Thisinstruction manual is an integra part of the supply-order and it is delivered with the materid,

2-A)

evenif not lised on the order.

Moreover, it is sent during the negotiation, whether the Customer tells about the ingtallation or about
the use of this product.
When severd pieces are supplied, the quantity of manuals could decrease to one copy, if not
requested the contrary.

RESPONSIBILITY FOR THE USE:

The pressure transducers or pressure switches, even if supplied with external eectronics or
indicators, are only components and parts of systems and of plants they are sold in dlevated
annua quantities,  for different uses and they have to iy to severd sandards and
recommendations often unknown to the Supplier.

Under these circumstances DS Europe is compelled to refuse any responsibility for the use.
In thismanud are listed the most and common precautions for a correct use of its products.
In case of use with risks of damages to Persons and things and damages for stops of machineries,

it is precise duty of the User to make a complete and focused insurance coverage and to inform the
Supplier so that he can suggest the safe tricks or he may refuse the order and the supply.



3-A) QUALITY AND RELIABILITY:
The pressure transducers of DS Europe are high professond quality products, they are rugged and
desgned for the best safety and reiability and the limitations and cautions listed in this manua want

to give prominence to the User the importance of a correct use and the need to put into action dso
al the law recommendations.

All thetransducers supplied are tested and supplied with a final

test certificate which states that they are perfectly
working.

B) TERMINOLOGY

OF THE FINAL TEST CERTIFICATE

1-B) REMARKS:
Thefind test certificateisissued only in English. The severd data are processed and
written directly by computer, so without subsequent manipulation.  As a result they gppear with
al the decima numbers (no rounding) athough, sometimes, the lagt digits are non-sgnificant.
Pogtive polarity isnot indicated, but negative polarity is shown by aminus sgn.
The following description comments only the main parameters of the certificate.

2-B) RATED CAPACITY:

It isthe higher limit of the measuring range (FS=Full scde).  The measuring unit isthe bar.
Onthetablel onpage 6 areliged the “converson factors’ with other measuring units.



3-B) FULL SCALE OUTPUT SIGNAL:
It isthe output signal of the transducer when it is subjected to the pressure:
a) Not-amplified transducers (Mod. LP 652):
Itisexpressed in VIV FS (FS=full scde). 1t is the output voltage (in Volts = V) when the
transducer is supplied with 1 Volt and it is subjected to a pressure equd to the full scae value.
(At thefind test the supply voltage (= excitation) is usudly 10 Volts).

b) Amplified transducers: Mod. LP 655 - LP 651 - LP 654:
It isthe sgnd output in Volts (for the Modes LP 655 - LP 651) or inmA (for the Modd LP
654), when the pressureisat the full scaevadue (= FS).

4-B) CALIBRATION EQUIVALENT LOAD VALUE:
This vaue in bar, shown on the certificate, is dectricaly smulated by an “internd reed” contact
switched by an externa proximity magnet (supplied with the transducers).

Thisis an interesting constructive peculiarity of DS Europe which dlows the control, on thefidd, of
al the measuring chain without any dectrical connection by the User.
For more operational details see the Chapter M on page 20.



Tablel
to convert to multiply by
kPa Pa 1 000
MPa Pa 1 000 000
N/m2 (pascal) Pa 1
bar Pa 100 000
bar MPa 0.1
mbar kPa 0.1
psi (Ib/sqg in) kPa 6.89
mm Hg (torr) kPa 0.133
in Hg kPa 3.39
mm H,0 Pa 9.80
in H,0 kPa 0.249
to convert psi to kPa (on the table)
psi o i 2 3 4 5 6 7 8 9
4] 0.0 6. 89 13.79 20. 68 27.58 34,47 41.37 48.26 55.16 62.05
i0 58.95 75. 84 82,74 89.63 96,53 i03.42 110.32 117.21 124.11 131.00
20 137.90 144. 79 151. 68 158.58 }65,47 172.37 178.26 186.16 193.05 199.95
30 206, 84 213.74 220.63 227.53 234.42 2&1.32 248,21 255.11 262.00 268,90
40 275.79 282,69 289.58 296. 47 303.37 310.26 317.16 324.05 330.95 337.8¢
50 44,74 351.63 358.53 365.&2 372.32 379.21 386.11 393.00 399.90 406.79
60 413.69 420.5686 427.47 434,37 441,26 448,16 455,05 461.95 468.84 475.74
70 482,63 4!?.53 496,42 503,32 510.21 517.11 524.00 $30.90 537.19 544.69
80 551.58 558448 565.37 572.26 5719.16 586.05 592.95 $99.84 606.74 613.63
90 620.53 62T.42 634,32 641.21 648.11 655.00 661.90 668.79 675.69 682:5!
to convert mm Hg (torr) to kPa (on the table)
mm Hg o 1 2 3 4 s 6 7 8 9
o 0.0 0.133 0.267 0.400 0.533 0.667 0.800 0.933 1.067 1.200
10 1.333 1.467 1.600 1.733 1.866 2.000 2.133 2.266 2.400 2.533
20 2.666 2.800 2.933 3.066 3.200 3.333 3.466 3.600 3.733 3.866
30 4.000 4.133 4,266 4.400 4.533 4.666 4.800 4.933 5.066 5.199
40 5.333 5.466 5.599 5.733 5.366 5.999 6.133 6.266 6. 399 6.533
S0 6.666 6.799 6.933 7.066 1.199 1.333 T.466 7.599 1.733 7.866
60 1.999 8.133 B.266 8.399 8.532 8.666 8.799 8.932 9.066 9.199
70 9.332 9.466 9.599 9.732 9.866 9.999 10.132 10.266 10.399 10.532
80 i0.666 10.799 10.932 11.066 11.199 ’ 11.332 11.466 11.599 | 11.732 11.865
90 11.999 12,132 12.265 12.399 12.532 12.665 12.799 12.932 ! 13.065 13.19¢9




Tablel
to convert inHg to kPa (on the table)

inHg o 1 z | 3 4 5 & i| 7 8 9
[+] 0.0 3. 39 be 1T ! 10.16&6 13.55 16.93 20.32 23.70 27.09 30,48
(K+] 33, B atT.2% &0. 6% 44,02 4T.41 0. B0 54.18 | 5T=5T a0 96 bha 34

3 ]
20 T« T3 Tlall Th. 50 f7.8%9 l.2T LT B88.05 | Fla.%3 F4 . B2 GB. 21
g 1001.59 104, 58 108, 36 111. 75 115.14% 118,52 121.91 125.30 128. 48 13z.arT
&0 L35, 46 138. 84 142,23 145,61 1%9.00 152.39 155.7T7 15916 lb2.5% 165.93
50 169, 32 1712.T1 1 ThD% 179, %8 162.E7 186, 25 189. 64 193.02 196. 41 199,80
&0 203. 1B 206,57 209. 96 213,34 216.73 220.12 223.50 226. 89 230,27 233,468
To 23T.08 240,43 243.82 24T7.21 2%0.59 253,98 . 25T AT 26075 2bh . lh ' 26T, 52
a0 2T0.91 274 30 2TT.08 281.07 2B hG ZET.8% 29123 2%9% .02 298.00 301.39
90 W04 TT i08. l& 3I1.55 3114.93 3la.32 321.71 325.09 AZB. 48 33l.87 335.25
to convert inH,O to kPa (on the table)

inH,0 0 1 2 3 4 5 & 7 8 9
1] 0.0 D249 D598 D.T&T 0.998 L.245 L9 1aTh4 L.9%3 2.242
10 2.491 2. T&O 2.989 3.238 3,487 3.735 3,985 234 &, 483 LPREE
20 &.982 S5.231 5% B0 5.729 G.9T8 G227 bahTh 6.T25 b.9T4 Ta223
30 T.472 T.721 T.971 B.220 B.%89 B.TLA 8.967 ! 2.216 Do bbS B.T71%

i

L0 9,963 1. 212 10461 0. T10 10, 960 11.20% 11458 i 11. 707 11.9%6 L. 20%
50 12455 12.T03 12.952 13.201 13.450 13,699 13.948 | 14.198 Taada§ 14,696
&0 14.9%6% 15.194% 15.%&3 15,692 15.%41 Tt 190 1&6.439 16, 688 16.937 LT, 187
7o 17638 17.685 1T.934 1B. 181 18,432 P8.hB1 18.930 19.1T7% 19.428 19:.677
14} 19926 20.1TS 20.&2% Z20.6T4 20.923 21.172 Fl.521 2l.&TOD 2l.91% 22. 1468
G 22617 FZ bbb 22.91% 23. 164 23,514 231.4453 23,4912 | 4. 161 24410 2%, 655




C) ADAPTER

The figure on the bulletin shows dl the Sizes necessary for the congtruction of this adapter by the User.
It alows the hydraulic connection between the eement under pressure and the transducer.

Important: verify always that the adapter with its length does not touch or (the worst) break the
measuring diaphragm of the transducer.

The length of the upper cylinder is sized to avoid dead volume of the fluid under test with the risk of
resonance cavity.

Thelength and the diameter of the internal conduit have been computed to establish a mechanical low-
pass filter to the high harmonics of the trangent over-pressures due to water-hammering in oleodynamic
applications that could damage the digphragm without any advantage for the measure because not reed by

the display.
The conic upper widening of the conduit eases the uniform distribution of the pressure on the digphragm.

Thethread is%4" BSP (= British Standard Pipe) and its specifications are listed on the table 2 on page 9.

The thread ¥4’ BSP is the same as G ¥4’ (= Gas - UNI-ISO-228) excepting little differences on the

tolerances and they are interchangeabl e together.

The thread has to be cylindrica (and not sedling conic) to avoid radia locking forces on the transducer.
The sedling action is | eft to the base-gasket.

On the base of the adapter has to be settled a seding gasket in copper, in lead or in other materia
compatible with the fluid under tet.

The advisable sizes of the gasket are internd diameter: 135 + 14 mm; externad diameter: 22+ 23
mm; thickness. 1,5+ 2 mm.

Cover the thread by Teflon ribbon.

Material of the adapter: sted or other materid competible with the fluid.

Connection: weding.

Looking torque: asfor nutsM 14, to alow agood hydraulic sedling.
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D) POSITION OF THE TRANSDUCER IN THE PLANT

1-D) AVOID OVERPRESSURES OR WATER-HAMMERINGS:
The transducer hasto be ingtdled in apoint of the hydraulic network far from valves, servovaves,
dements which may change quickly the flow.
The overlisted to reduce the overpressures due to water-hammering which siress the measuring
digphragm without any interest because they are not measured by the eectronics and by the digita
displays.

2-D) PUT THE TRANSDUCER IN A PROTECTED POSITION:
When possible, settle the transducer in position protected againg difficult environment; far from
heat sources, from quick therma changes, indoor, with good ventilation, with alarge volume free
around for an easy inddlation of the transducer, of the connector and an easy positioning of the
cdibration magnet.
Moreover, in the plant, choose the measure point of the fluid where its temperature is the nearest to
the ambient one or, any how, insde the centra range of the operating temperature.

E) SEALING OF THE ELECTRICAL CONNECTOR
Each transducer is supplied with a rubber gasket for the connector and with a plastic washer-
gasket for the underhead of the clamping screw of the connector.
To obtain an hermetic seal of the connector the following suggestions are;
a) Beforedl, solder each wire to the electrica contact.
b) Smear the clamping nut by silicon sealant and, after, clamp it to the body of the connector.
c) Smear the rubber gasket by slicon sedant, before the fina clamping of the connector.
d) Smear the plastic washer-gasket and the underhead before the clamping of the screw of the connection.

Fill the free head space by slicon sedant.

Important: Use only slicon adhesive sedlant with neutral or acohalic cure (= polymerization), without
exit of acetic acid (it hasthe smdl of vinegar) or of corrosive vapors which will damage with
time the ectronicsindde.
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Are suggested e.g.:the sedant Models RTV 160 - RTV 163 made by Generad Electric
and the Modd 738 made by Dow Corning.
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F) TEST FOR THE APPLICATION OF THE CE MARK

1-F) APPLICATION OF THE CE MARK:

a) Non-amplified transducer Mod. LP 652:
It is not submitted to certification for CE mark. It is consdered a passve component
(including only variable resgtors).

b) Amplified transducers: Mod. LP 655 - LP 651 - LP 654:
They are submitted to certification for CE mark as including an amplifier (active component).

2-F) LIST OF THE TEST AND OF NORMATIVE REFERCES:
Thetests have been doneat a “ Competent body” Test Center internationally accepted.

For the compatibility tests have been chosen the sandards EN 50081-2 (for emission) and
EN 50082-2 (for immunity), the most severe for industria applications.

1) Normative reference: EN 50011: Test category: Emisson; Port: enclosure; Type of test:
radiated interference field strength;  Frequency range: 30 to 1000 MHz.

2) Normative reference: ENV 50140: Port: enclosure;,  Test category: Immunity;  Type of test:
radiated radio-frequency, eectro-magnetic fidd, Frequency range: 80 to 1000
MHz.

3) Normative reference: ENV 50141: Port: DC I/O power port; Test category: Immunity;
Type of test: RF common mode; Frequency range: 0,15 to 80 MHz.

4) Normative reference: ENV 50141: Port: Sgnd lines, Tedt category: Immunity; Type of tedt:
RF common mode; Frequency range: 0,15 to 80 MHz.
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5) Normative reference: EN 61000-4-4: Port: DC I/O power port; Test category: Immunity;
Type of test: Fast trandent (burst). Common mode.

6) Normative reference: EN 61000-4-4: Port: sgnd lines, Test category: Immunity;  Type of
test: Fast trangent (burst) common mode.

7) Normative reference: EN 61000-4-2: Port: Enclosure;,  Tedt category:  Immunity;  Type of
test: ESD.

8) Normative reference: EN 61000-4-8: Port: Enclosure;,  Test category:  Immunity;  Type of
test: Power frequency magnetic field. Frequency range. 50 Hz.

9) Normative reference: ENV 50204: Port: Enclosure;  Tedt category: Immunity; Type of
tes: Radio frequency dectromagnetic fidd. Pulse modulated: 900 + 5 MHz.

Notes:
1) The tests have given positiveresults.

2) The test Laboratory and the normatives CE compel reserve on the paper-works and on the
data of thetests, they neither can be advertised nor photocopied and they remain at disposa
only to the Competent Authoritiesin our Factory.



1-G)

2-G)

3-G)

4-G)

5-G)
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G) PROTECTION AGAINST ELECTRICAL DISTURBANCES

The signd outputs may be serioudy spailt by strong externd disturbances.
The main cares to be taken are the following:

Set up the transducer and the connecting cable far from eectrical disturbances due to the nearness
of dectrica switches, servovalves, dectric motors, transformers, dectric cables submitted to
heavy currents.

For the connection of the transducer use cable with braiding shidd 100% (Supplier: DS
Europe) connected to earth toward the side of the electronics.
Whether one screen is not sufficient, use the following cares.

a) U a cable with two braiding shidds 100% insulated between them (Supplier: DS
Europe).  Connect the external shield to earth toward the sde of the dectronics and the
interna shield to earth toward the side of the transducer.

b) As last posshbility with very serious dectricd disturbances. put the double screened cable in
tube of norma iron (paramagnetic, with low percentage of carbon: that is a good
electromagnetic screen) with an externd insulating sheath to avoid to pickup the stray Currents
of the metal structures connected. Connect the tube to earth toward the side of the transducers.

When mating connectors are needed dong the cable, the shidd has to go through a pin and not
through the metdl shell of the connector and the connector has to be insulated and covered by

plastic tape.

Connect to earth the metal structures near the transducer.

Avoid to use earth nets of indudtrid plants, awaysrich of dectrica disturbances.

The earth tap has to be the center of dl the earth leads. Never connect the earths in series but
connect each directly to the tap.

For the earth use large and insulated cables.

6-G) Follow all thelocal lawsimposed for electrical connections and for the earth connections.

7-G) To sidfy to the CE normativesit isimposed to connect the body of the transducer and the shield of

the cables to agood earth without disturbances as for the CE standards.



-16 -

H) ELECTRICAL CONNECTIONS

Near the eectrica contacts of the transducer and of the mating connector are printed the numbers. 0-1-2-3

to which are corresponding the functions of the table below.

Note: incase of amendments, the functions listed in the “fina test certificate” have the priority.

CONNECTOR PIN CONNECTION

MOD. FUNCTION
0 1 2 3

LP 652 Without electronics supply output output supply: +

LP 655 Voltage amplifier earth output common upply: +
Output: 0+5V 05 Volts

LP 651 Voltage amplifier earth output common upply: +
Output: 0+10V 0+10V

LP 654 Current amplifier earth 1+5 Volts common | Supply and output

Output: 4+20 mA 4+-20 mA
LP 659 1level supply: 0 reed contact | reed contact supply: +

discriminator
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) ELECTRICAL SUPPLY TO THE TRANSDUCERS

1-1) NOT-AMPLIFIED TRANSDUCER: MOD. LP 652:

The recommended excitation voltageis 10 V DC dtabilized.

The stabilization of the excitation is imperative as to its variation is corresponding a variaion of the
output Sgnd.

2-) VOLTAGE AMPLIFIED TRANSDUCERS: MOD. LP 655 - LP 651:

Although the Modds LP 655 and LP 651 hold insde avoltage stabilizer which provides to supply
a congtant voltage to the eectronics, to avoid even very little output voltage variations, an externd
stabilized voltage is recommended.

In the range of recommended voltages, higher isthe externd voltage, greater isthe internal drop of
voltage and greeter is the therma energy to be disspated insde; therefore it is advisable to adopt
the voltages recommended below to avoid unless and large temperature gradients that bring less
stable the eectricd specificaions:

= Mod. LP 655 (output: 0= 5 V) Recommended voltages. 12to 15V sabilized.
= Mod. LP 651 (output 0+10V) Recommended voltages: 20to 24V sabilized.

3-) CURRENT AMPLIFIED TRANSDUCER: MOD. LP 654:

The diagram of the table 3 on page 18 shows the “AREA OF Vps” enclosed between the
draight lines"MINIMUM Vps ALLOWED” and "MAXIMUM Vps ALLOWED".

All the points enclosed into the “AREA OF Vps™ represent possible combination of working
voltagesvps againg load resstors R .

Outsde the points of the “AREA Vps® the transducer does not work correctly or it may
be damaged.
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Also for the Modd LP 654 it is advisable to keep the Voltage Vps about 20 to 30% far from the
"MINIMUM V5™ and to keep it dso far from the "MAXIMUM Vps™ to avoid useless hesting of
the transducer.

Are recommended supply voltages Vps: 20 to 30 Volts and a load resistor R_ = 250 ohms.

E.g.. For aload resstance R = 250 ohms (the most common resistance value) the "MINIMUM
Vps” is17 Voltsand the "MAXIMUM V5™ is 41 Valts, but the advissble Vpg Voltages
are20to 24 Volts.

4-) WARM-UP TIME OF THE TRANSDUCERS:

Before regulating the zero (LP 655-LP 651), or the bias 4mA (LP 654) or the leve
discrimination (LP 659) wait 15+30 minutes so that the transducer isthermdly stable.
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L) ZERO REGULATION

NOTES:
1) Themodd LP 652, without interna electronics, has not zero regulation.

2) The zero regulation has been done very carefully in Factory at the final test, so not
necessary. Thisregulation hasto be done by an expert Technician.

3) The transducer has to be a atmosphere pressure, difficult condition to find in an industrid net
usualy under pressure.

4) Before making the zero regulation wait for the warm-up time of 15+30 minutes.

REGULATION:

Unscrew and take-off the clamping screw of the connector but leave it plugged-in and the
transducer with its eectronics powered.

After a warm-up time of 15+30 minutes, start the zero regulation (or 4 mA regulation for the
Model LP 654).

Enter axidly by a screw-drive (diameter: 1+1,5 mm possibly in plagtic materid) into the hole of the
CONNector screw. Reach (insde the transducer) the multiturn potentiometer and bring
to zero the atmospheric pressure applied to the transducer.

In the Model LP 654 (4+20 mA) avoid wide (and usdess) bias regulations different from 4 mA,
that could bring changes on the gain.
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M) CONTROL OF THE CALIBRATION

Each transducer is applied with a calibration magnet.
Approach it axidly (verticaly) to the meta cover (as shown on the “overdl dimensions’ of the bulletin)

where adot point is painted.

In this condition the magnet switches-on the “reed’” contact of the interna calibration circuit and the
transducer supplies an eectrical output corresponding to the pressure vaue liged in the “find test

certificate’ supplied with the transducer.
I mperative conditions for a correct vaue is that the transducer is submitted to the atmospheric pressure.
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N) PRESSURE-SWITCH MOD. LP 659

DESCRIPTION:

The electronic switch Mod. LP 659 is a pressure transducer LP 655 where, inside, are put also a
level discriminator (1 leve), a multiturn level regulator, a reed relay with a make-contact (N/O)
and aLED lamp indicating the level reached (= threshold levd).

REGULATIONS:

This modd has not an internd calibrator (no space enough) and the threshold leve is calibrated in
the Factory (under request, by a price supplement) or (usualy) done smply at the User by a
screw-driver with the same procedure listed on chapter L (zero regulation, pag. 19).

The transducer is screwed on a smple hydraulic bench including an hand-hydraulic pump and a
Bourdon gage or better a pressure transducer LP 655 complete of indicator (AN 341 - AN 501,
etc.).

After a wam-up of 15+30 minutes, enter axidly by a screw-driver (diameter: 1+1,5 mm,
possibly in plastic) into the hole of the connector so to reach the multiturn potentiometer inside the
transducer.

Acting by the hydraulic pump, reach the wanted threshold level pressure and keep this pressure
constant. Now turn the screw-driver until the LED lights: thisis the threshold level.

To avoid the uncertainty due to the hysteresis (necessary to avoid trembling of the eectrica
contact around the threshold level), shift the hysteresis up or down the wanted level changing the
hydraulic pressure during the reguletion, toward the increasing or decreasing values.
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SALE CONDITIONS
(for all the products DS Europe)

A) WARRANTY:

From raw materiad through in-process operations to the fina test and to finished piece, DS Europe
product is subject to rigorous inspections and to continuous quality controls to assure a production free
from defects in parts, in materials and workmanship.

When the product is submitted to warranty claims and it results defective from norma use within 6
months from the date of shipment, it will be repaired or substituted free of charge in our factory; the
trangport, insurance expenses, custom's duties are to be prepaid and borne by the Customer.

The materiad delivered has to be controlled within 10 days from the receipt;  after this period the
material is considered as accepted.

The respongbility is grictly restricted to the above provison and DS Europe declines any liability for
damages to Persons and things, for damages of stopping of plants, of machineries due to the applications
and due to the use of its products.

B) RESPONSABILITY FOR DAMAGES:

DS Europe products are only parts of more complex machineries and of plants sold in thousands of
pieceslyear, for thousands of different applications with different loca standards and specifications
unknown to the Supplier.

For ingtalations and for uses which directly or indirectly may involve risks of damage to Persons and
things, of damage for stopping of machineries, of plants is precise obligation for the end User, for the
Didtributor, or for the Retailer to inform immediately and before the installation DS Europe which will
stop the negotiation and which will cancel the delivery of the product.

Nevertheless DS Europe is at disposa to suggest, without any responsibility, protection accessories, test
certificates, Consulting Companies or research and test Laboratories so to reduce or to zero the risks of
damages.

It is underlined to read the “instructions of installation and of use" of the products that may be sent,
under request, even during the negotiations.

C) REMARKS:

These "sde conditions’ areintegra part of the bulletins, of the invoices, of the instruction manual, dso if
not written on them.

DS EUROPE SR.L.
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Sde conditions N°221194 E dated November 22, 1994.



