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The industrial standards and regulations (DIN, VDE, VDI) as well
as the directives, specifications and requirements governing
explosion protection (ElexV, EX-RL, DIN EN, VDE) referred toin
this Operating Manual are applicable in the Federal Republic of
Germany. When using this device outside German Federal
jurisdiction, the relevant specifications, standards and regula-
tions applicable in the country where the device is used must
be observed.

Subiject to technical changes.
Reprint, reproduction or translation of this Manual or parts thereof are
not permitted without our prior consent.
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TECHNICAL DESCRIPTION

1 Field of application

Field indicator LCD 704 is a measuring instrument for digital
display of any process variables on site.

The measured signal is delivered from a suitable transmitter
with a standardized output of 4...20 mA.

No external power supply is required.

The 25 mm high LCD display, protected by a transparent panel
let into the case, can be read even from a distance.

The digital display or display range can be modified after
delivery.

The robust polyester case is suitable both for panel mounting
and for mounting on vertical or horizontal pipes up to 2" in
diameter.

') See Section 2.2 for LCD 704-Ex.

Technical data

2.1 General data
Display range
+ 1999, 3 - digits

Numeral height
25 mm

Decimal point
Freely selectable

Voltage drop
=12Vat 20 mA

Measuring range
4.00...19.99 mA

Max. deviation (18...28 °C)
+ 0.2% =+ 1 digit referred to the span

Effect of temperature

+ 0.1%/10 °C
Overranging

Only "1” is displayed
Underranging

Between 2...4 mA: display shown;
At < 2 mA: display undefined.

Environmental capabilities

H&B climate group as per H&B standard WN 120-005
3

Application class as per DIN 40040
28D

Ambient temperature
—20...+70°C")



Transportation and storage temperature
-—30...+80°C

Annual average relative humidity
=80%

Condensation
Permitted

Degree of protection to DIN 40050
IP 54

Mechanical capabilities
as per DIN 40046, pages 7 and 8

Mechanical test class
2/2 F to H&B standard WN 120-201

Case and mounting

Electrical connections
Screw terminals for max. 2.5 mm?

Material
Plastics, polyester GV
polyester PREMIX (explosion-protected version)

Color

Grey RAL 7032

Black (explosion-protected version)
Mounting orientation

Cable gland downwards
Weight

Approx. 0.5 kg

Class of protection
I {to DIN VDE 0411 and IEC 348)

Radio interference level
B (to VDE 0871)

2.2 Explosion protection

Model
LLCD 704-Ex

Type of protection
EEx ib IC T5 or T6
EEx ib lIB T5 or T6

Manufacturer’s identification code
49/30-09 Ex

Certificate of conformity
PTB No. Ex-88.B.2001

The maximum permitted ambient temperature is
+50 °C for temperature class T6 and
+65 °C for temperature class T5.

Electrical data

Supply and signal circuit

With type of protection intrinsic safety EEx ib IIC
only for connection to certified intrinsically safe circuits with

the following maximum values:
U=50V [|=35mA

The effective internal inductance and capacitance are

negligible.

With type of protection intrinsic safety EEx ib IIB
only for connection to certified intrinsically safe circuits with

the following maximum values:
U=65V I=42mA

The effective internal inductance and capacitance are

negligible.

Mounting location for the field indicator, including supply and

signal circuit
Within the hazardous area in zone 1 and zone 2



OPERATING INSTRUCTIONS

This apparatus has been designed and tested in accordance
with the relevant DIN VDE regulations and has been supplied in
a safe condition. The present Operating Manual contains some
information and warnings which haveto befollowed by the user
to ensure safe operation and toretainthe apparatus in safe con-
dition.

3 Mounting and connecting instructions

3.1 Mounting

When selecting the installation site the environmental and
mechanical capability limits must be observed (see Technical
Data).

When mounting the LCD 704-Ex the directive on electrical
installations in hazardous areas (ElexV), the regulations on
installing electrical systems in hazardous areas (DIN VDE 0165)
and the certificate of conformity must be observed.

The base of the case has alug at the top with 2 mounting holes.
For mounting to vertical pipes up to 2" a mounting bracket is
supplied as standard. This metal bracket is passed through the
mounting holes from the back.

The bracing plate (4, see dimensional drawing) must then be
fitted before the nuts M6 are screwed on. If this is not done the
lug may break.

When mounting the unit on horizontal pipes, first the two pipe
clamps (available as accessories) must be fitted to the pipe the
same distance apart as the mounting holes. The field indicator
is then mounted as described above.

3.2 Electrical connections

When selecting and installing cabling the regulations appli-
cabie in your country for installing power systems with mains
voltages up to 1000 V, e.g. DIN VDE 0100, must be observed.

Measuring leads must be laid separately from power lines.

Unscrew the two screws and remove the front cover. The
terminals for wires up to max. 2.5 mm? are then accessible.

The measuring lead is introduced through the gland under-
neath the terminals. The electrical connection is made at termi-
nals 11 (+) and 12 (-).

If further measuring and recording instruments are to be looped
intothe 4... 20 mA measuring circuit, the link (Br) between ter-
minals 31 and 32 must be removed and the lead for the additio-
nal unit connected in its place.

LCD 704-Ex

DIN VDE 0165 and ElexV must be complied with in addition for
the explosion-protected version.

The LCD 704-Ex must be supplied by a certified intrinsically
safe circuit designated EEx ib IIC or (Ex) iG5.

If a unit with a certified intrinsically safe output circuit is connec-
ted to the intrinsically safe supply and signal circuit of the field
indicator, the intrinsic safety of the circuits must be maintained
in this combination. Evidence of this must be provided in accor-
dance with VDE 0165/9.83.

If for operational reasons the intrinsically safe circuit has to be
grounded by connection to the equipotential bonding the
grounding may be accomplished at any, though only one, posi-
tion. The equipotential bonding must then cover the entire area
in which the intrinsically safe circuit is installed.
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Fig. 2 Connection diagram
BR = link

4 Commissioning
This apparatus shall be used only when built in.

4.1 Adjustment

The unit is adjusted by setting the zero (P2) and span potentio-
meter (P 1) (see Fig. 3).

First remove the front cover as described; this reveals the
adjustment screws of the above-mentionned potentiometers.
The calibration instrument (current source) can be connected
to terminals 11 (+) and 12 (—) or via soldering terminals 1 (—)
and 2 (+) on the circuit board.

Apply 4 mA and setthe lower numeric value with the zero poten-
tiometer NP (P2).

Apply 20 mA and set the upper numeric value with the span
potentiometer EP (P1).
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4.2 Changing the digital display

Remove the front cover, unscrew the cross head screw that
fastens the circuit board and hinge up the entire circuit board.

PZ(NP) P1(EP)

L...20mA

R14423 01

Fig. 3 Field indicator LCD 704, opened

4.2.1 Setting the decimal point

The position of the decimal point can be varied by changing the
link assignment on the circuit board solder side. Table 1 shows
the link arrangement assigned to each position. Unused links
must be open.

Fig. 4 shows the layout of the circuit board solder side and the
arrangement of the soldering terminals in question.



Decimal point Com links DP links
1999 Com-1*-2*-3* DP - open
199.9 Com - 2* - 3* DP -1
19.99 Com-1*-3* DP-2
1.999 Com-1*-2* DP -3

Table 1 Solder link assignment for different decimal point positions
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Fig. 4 Circuit board (solder side)

4.2.2 Changing the numeric range

To redefine the display range, ascertain the span (Sp) between
the desired display lower range value (NP) and the upper

measuring range value (MBE).
Sp (digits) = MBE — NP
The span must be at least 150 digits.

Table 2 shows the steps to be taken when changing the nume-
ric range or the display span.

1. Look for the calculated span in column 1.
The value of R1 is next to it in column 2. Fit R1 at the position
shown in Fig. 5.

2. For suppressed measuring ranges, calculate ratio factor
NP/Sp (i.e. lower range value : span).
For elevated measuring ranges, calculate ratio factor
NP/MBE (i.e. lower range value : upper range value).
In table 2, move to the right from the calculated span value
and downwards from the ratio factor value. In one of columns
3...6 the imaginary lines will cross in a marked field. The
further action to be taken is indicated at the bottom of the
same column.

Then carry out the fine adjustment (see Section 4.1).
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Display range | Ratio factor NP/SP for suppressed measuring ranges
(span) -0 ~15 =10 =05 0| =25 -20 =15 -10 05 ] -10 -05 0]-08  -05 +02
in digits ] * P ! i P * . U |
7 ;
-260...-110 ! -0,0...4022 !
15 ; <‘
I I
. -2,2...-1,) -11.,.-0%8 | -0,38..50.22 -0,22,,.4022
050 | 33 !
;
1 t
-12, - 0,45...-0,09 | -008...0018 -0,018.. 40,22
52 B | = el
I '
055,05 -65.,0,25 -0,022.,+0,00"
00,1999 ] | 11,0 [resnen] | - i
Solder links or 1-K J-K =K tinked with 20 K2 Mini-Molf* PJ=K only where Rl = 11Q
Mini-Melf* across the G-H 6-H
soldering terminals L=M L= M linked with 27 kQ Mini-Melt*
(see Fig. 4)
(R14=82k82 RB=10KQ
Display range Ratio factor NP/MBE for elevated measuring ranges
(span) B0 05 10 0 05 10 05 o6 07 08 08 19 les o5 06 07 08 09
in digits q . N T M X ; A A A A e
0,18....061 0,82...008
50, 298] | 15 [
018..., 045 0,69...0,79
V758 | a3 V222222
0,18.... 0 0,52... 055
=62 | > P e o ]
. 017...030 0.41...055
1100, 1999 ] | 11,0 o) | m—se]
Sotder links or 6-h G — H linked with 6.8 k2 Mini-Melf* G-H G-H
Mini-Mel* across the L = M tinked with 27 KC2 Mini-Meif* L =M linked with 27 kC2 Mini-Meif* L-M
soldering terminals 0 -P Open 0-P Open
(see Fig. 4) Fit R15 = 5.1 k<2 as Mini-Mslf* Fit R15 = 10 k2 2 Mini-Meli*
(R14=82kQ RO=10KQ 7-1433
Table 2 Determining resistances and solder links * SMD technology. if it is not possible to use SMD technology the unit must
when changing the numeric range be returned to the manufacturer stating the desired display range
(example 1 drawn in) precisely.



The examples below are intended to illustrate the use of Tables
1 and 2.

Example 1 (shown in Table 2):
Display range = 800...1600 °C (2 4...20 mA)
Span = 1600-800 = 800 digits
R1 from Table 2: 6.2 Q. Ratio factor with
. NP (digits) 800
NP) el : = =05
zero (NP) elevation: o ygits) — 1600

Action according to bottom of column 2, Table 2 (0.36...0.52):

Link G-H with Mini-Melf 6.8 kQ
Link L-M with Mini-Melf 27 kQ
Open link O-P and link with Mini-Melf 5.1 kQ

Example 2:

Display range = 0.80...3.20 bar (= 4...20 mA)

Span = 320-80 = 240 digits

R1 from Table 2: 1.5 Q. Decimal point as per Table 1:

Com 1-3; DP-2 linked

Ratio factor with zero (NP) elevation:

NP (digits) 80

MBE (digits) 320 0.25

Action according to bottom of column 1, Table 2 (0.18...0.61):
Link G-H

Example 3:

Display range = —30.0...4+20.0 (= 4...20 mA)

Decimal point according to Table 1: Com2*-3*; DP1-1 linked
Span = 200— (—300) = 500 digits

R1 from table 2 (top): 3.3 Q

Ratio factor with zero (NP) suppression:

NP (digits) _ -300 _
Sp (digits) 500
Link J-K

Link G-H

Link L-M with Mini-Melf 27 kQ

-0.6

5 Maintenance
The indicator requires no maintenance.

Warning

When the apparatus is connected to its supply, terminals may
be live, and the opening of covers or removal of parts (except
those to which access can be gained by hand) is likely to
expose live parts.

The apparatus must be disconnected from all voltage sources
before it is opened.

Any work on the opened apparatus under voltage shall be avoi-
ded asfar as possible and, if inevitable, shall be carried out by a
specialist who is aware of the hazard involved.

Capacitors inside the apparatus may still be charged evenifthe
apparatus has been disconnected from all voltage sources.

5.1 Repairs and modifications to the
LCD 704-Ex

Maintenance work, modifications and repairs may be carried
out on site after eliminating the explosion hazard.

if repairs or modifications are carried out on parts of the unit on
which the explosion protection depends, before it is placed
back into service an expert must test and certify that in respect
of the features essential for explosion protection the unit
conforms in construction and version with the apparatus
described in the certificate.
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If repairs are carried out by the manufacturer, e.g. by an
employee of the Hartmann & Braun service department who
has an appropriate identification certificate, or at the factory, a
note of the repair and subsequent individual test is merely
affixed tothe rating plate. No demonstration by an expertisthen
necessary.

An exception to this is work carried out to change the measu-
ring range. This work may be carried out by trained employees
of the operator, making sure that damage to or short circuiting
of resistors and other components is avoided. If necessary,
covering sheets should be used during soldering.

When carrying out repairs, note that only original spare parts
should be used.

5.2 Faults and unusual loads

Whenever it is likely that the protection has been impaired, the
apparatus shall be made inoperative and be secured against
any unintended operation.

It must be assumed that the protection has beenimpaired when
- the apparatus has visible signs of damage
- the apparatus no longer functions

- the apparatus has been stored in unfavorable conditions for
a long time

- the apparatus has been subjected to adverse transport con-
ditions.
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6 Packing instructions
Cover the glass panel before packing the unit.

If the original packing is no longer available, the unit must be
wrapped in paper and packed in a sufficiently large crate lined
with shock-absorbing material (excelsior, spun rubber or simi-
lar). If excelsior is used, the packed layer should be at least 15
cm on all sides.

For overseas shipment the unit must additionally be sealed air-
tight in 0.2 mm thick polyethylene together with a desiccant
(e.g. silica gel). Furthermore, for this type of shipment the crate
should be lined with a layer of bitumen paper.

These packing instructions also apply when returning the
instrument to the manufacturer (e.g. for changing the numeric
range, repair).
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