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3.0 BASIC DESIGN—CONSTRUCTION
All Heise Series 7 Digital Pressure Indicators
share the same basic design, utilizing the non-
contacting optical sensor, microprocessor,
PROMs, A/D converter and related software.
Every component is readily accessible for in-
spection or servicing by simply removing the
back or front plates and sliding the circuit boards
out of the case. The main circuit board which
slides:inio the lower track is identical for all
ranges, except for the PROMs which are in-
dividually burped-in.and programmed with
the sensor at thetime of calibration, minimiz-
ing any spare parts requiréments. Accessory
components and supplementary circuits to
provide optional features orspecial application
instruments are mounted on a circuit board
which slides into the upper trackand has a
cable connected to the main circuit board. In
most cases, optional features can be field in-
stalied with no effect on the calibration accu-
racy of the original unit.

FRONY BEXEL

DIGITAL DISFLAY

PRESSURE SENSDR

MICROPROCESSOR
PROMS
PROCESS
COMNECTION

CONNECTOR FOR
OPTIONAL FEATURES

Figure 1.

3.1 Models 7104 and 710B
The Heise Model 710 Digital Pressure Indicator
is a highly accurate, compact and versatile
pressure indicator. As standard, it can fulfill
user needs for precision pressure
measurement in general purpose applications.
With selected options it can meet specific
requirements.
Recognized for its accuracy, the Model 710Ahas
a rated accuracy of better than +£0.1% of span.
For more stringent requirements, Model 710B is
supplied with accuracy of better than +0.05% of
span for all ranges excep! those where reada-
bility is limited by a four and one half digit display.

e Pressure ranges to 30,000 psi — See range
selection chartin Section 6.1.
e Selection of output signals:
Standard — ASCll serial, EIA  R&-232-C
compatible
Optional—4% digit parallel BCD
—4-20 ma, 0-10v with BCD
—"Hi"/".o" set point comparator
with BCD and relay closures.

Note: All of the optional signals can be
provided in the same instrument.

Figure 2.

Tracking Comparator

The Model 710 is available with an optional
dual limit built-in tracking comparator. Bi-
directional four and one-half digit thumb wheel
switches, with polarity, permit readily
adjustable settings of "Hi” and “Lo” limits for
control alarm programming. The
microprocessor compares digital data to the
thumb wheel settings.

Three LED indicators signat "Hi”, “Lo” or “In”
status of the measured pressure, When either
set point is reached, or the pressure is within
operational limits, one of three form "C” relays
is energized, in addition to the LED indicator.
The relays are rated at 200 VDC, 0.5 amp
resistance load, 10 watts maximum. (500 VDC,
1.5 amp, 20 watt rating available on
application.) This feature eliminates the need
for additional interfacing hardware.

An edge connector-hood assembly, providing
convenient outlet for the relay signals or BCD
output, is included with this option.

Figure 3.




3.2 Models 711Aand 711B

The Heise Model 711 Digital Pressure Indicator
is a Model 710 modified with special options
provided by a second microprocessor. It is de-
signed to be capable of performing more than
one specific function through changes in soft-
ware. It has a full five digit front panel display
with individual LEDs on the front panel to show
system status.

The Model 711 provides display of your specific
principal measuring unit and from one to four
additional secondary units, through push but-
ton selection. The secondary units can be of
any pressure proportional engineering units
which have a linear mathematical relationship
to the principal unit. Five digit parallel BCD

is included.

A “Max-Trac” or "Min-Trac” optional feature
enables the Model 711 to recall and display the
highest (or lowest) value of pressure sensed
during any pressure excursion, by the activa-
tion of a momentary switch. The system will
continue to track the measured pressure and
will update the display only when the current
maximum (or minimum) value is exceeded. A
second activation of the switch causes the
measured pressure to again be displayed: how-
ever, maximum {or minimum) value data is
continually being updated internally and will
be retained in memory, from which it can be
recalled and displayed at any time until the
system has been cleared, or the power shut off.

Both “Max-Trac” and “Min-Trac” cannot be
supplied on the same unit. It is only possible to
track either the maximum or the minimum
pressure with one instrument.

MAX AR
LLEAR U VALLE

6-837 IN. H20
O-61 4. HG
Gezi000 MM HZO
01,562 MM HG

uNIT MAX  MAX
seLECT CLEAR VALUE

Figure 4.

3.3 Model 712A Altitude/Pressure Indicator

The Heise Model 712A Digital Altitude/Pressure
indicator is a dual function absolute pressure
instrument that measures and displays pres-
sure 1o an accuracy of better than +0.05% of
pressure span’’ The microprocessor controlled
full five digit display provides high resolution
and ease of reading for either absolyte pressure

edbythe U.S.
ication NOAA-S/T
76.

Additional specifications include:

s Pressure Ranges: 0-36 inches Hg Absolute
0-800 mm Hg Absolute

e |Jsable Altitude Ranges: -1400/100,000 feet

e Display: Full five-digit with 43 inch high LED,
with F.S. readouts of 36,000 and
800.00

® Resolution: .002 inches Hg or .05mm Hg

Figure 5.

{1} The accuracy of barometric pressure measurement is better than +0.05% of span.
The accuracy of altitude readout in feet will reflect the curve fit inaccuracy be-
tween pressure and altitude, as shown in Figure 6.

Accuracy of altitude readout in feet.
{For information on errors at other altitudes, contact factory}
ACTUAL MAXIMUM
ALTITUDE-FEET ERROR-FEET
— 1,400 18
0 17
5,000 22
10,000 27
15,000 29
20,000 38
25,000 45
30,000 45
35,000 56
40,000 69
45,000 91
50,000 110
55,000 143
60,000 209
65,000 242
70,000 308
75,000 389
80,000 492
85,000 814
80,000 775
95,000 984
100,000 1147 Figure 6.




charge end also permits the Series 7 unit to be
Model 713B Digital Barometer is an operated directly from 115 VAC {or 230 VAC)

hdoltite pressure instrument that measures line voltage. The battery is recharging whenever
and displays barometric pressure to an accu- AC power is applied.
racy of within £0.03% of reading from 26" to Model 705 BP has a convenient carrying handle
32" Hg. The microprocessor controlied full five and is supplied with easily applied brackets for
digit display provides high resolution and ease attachment to the indicator unit.

of reading of barometric pressure in the range

of 20" to 34" Hg, in any one of five equivalent
engineering units, as selected. Automatic eleva-
tion compensation is dip switch programmable by
the user to correct measured barometric pres-
sure to sea level.

Temperature compensation from 60°F to 80°F
minimizes temperature effect to +0.003% of
span/°F over temperature compensated span.

Battery packs are equipped with a light on the
front plate to indicate when charging or low
battery power. When the battery pack is dis-
connected from the AC power supply and is
discharging through normal operation, the low
power light will activate prior to having any low
voltage effect upon the instrument being used.
If the battery pack is not recharged at this time,
the battery will continue to discharge causing
the low battery indicator light and the pressure
Specifications instrument to swiich off.

Basic design and performance specificationsfor

Model 713B are shown in the general specifica-
tions in Section 5.0.

Additional specifications include:

e Automatic Elevation Compensation — Dip
switch programmable to correct to sea level,
from -3500 to 10,700 feet. (See Section 10.5).

e Microprocessor controlled five digit display

for high resolution and ease of reading of any
five equivalent ranges:

Selectable Range Resolution
1.20t034inHg 0.001in.
2.508to0 863 mm Hg 0.01mm
3.9.82to 16.69 psia 0.001 psia
4.677 to 1151 mbar 0.1 mbar
5.0.668 to 1.136 atm 0.0001 atm
Figure 8.
TABLE}
Battery Power Pack Operating Time
Used with model number Hours continuous operation
710A0r710B 4
711Aor711B 2
712A 2
Figure 7. 713B >
3.5 Model 705BP Rechargeable Battery Pack SPECIFICATIONS
Heise Series 7 Pressure Indicators are available o tina Ti
with rechargeable battery pack to provide a Up?ra412g 'mes Table |
compact, convenient and completely portable Np 9 S 9ur§7‘ ee ? eb : dby 115
unit for all types of pressure measurements ote: Series 7 may also be powered Dy 1 1
where 115 VAC or 230 VAC supply is not avail- VACA (or 230 VAC) .through charging circuit for
able. The battery pack can also serve as a non- continuous operation.
interruptable power supply. Batleries
The rechargeable battery pack, consisting of One 12 volt gel electrolyte, lead acid sealed
one 12 volt battery, recharging circuit, inverter {Globe Union Model GC 1245 gel/cell, or
and switching relay, will power the Series 7 for equal).

up to four hours of continuous operation. It can
be recharged overnight from any 115 VAC (or
optional 230 VAC) 50 or 60 Hz source. The cir-
cuit protects the batteries against excessive

Battery Life

Up to 400 full charge/full discharge cycles.
Note: More cycles attainable if battery is not
fully discharged.



Temperature Operating Limits
-9°Cto66°C (15°F to 150°F)
Note: Series 7 will be functional to -9°C, but

operating time will be considerably shortened (by
approximately 50 percent), due to a decrease

in battery capacity.

Voitage Requirement
115 VAC, 50 or 60 Hz (230 VAC optional)

Recharging/Time

Batteries are recharging whenever AC power
is applied. Recharging time is 14 hours
maximum, for fully discharged battery.

Note: Batiery protected against excessive charge.

4.0 THEORY OF OPERATION

Heise Optical Pressure Sensor

The Heise Pressure Sensor incorporates an optical
means of detecting the effective pressure onan
elastic member, so there is no physical contact be-
tween the strained member, acted upon by pres-
sure, and that portion which produces the electrical
signal. This unique pressure sensor results in the
extraordinarily accurate Heise Series 7 line of pre-
cision instruments. The Series 7 line is guaranteed
to be accurate to 0.1 percent of span or better, and
available as an option, an accuracy of 0.05 percent
can be supplied for most ranges.

low metal yield points, to assure stability, repeata-
bility, and long sensor life.

Fixed to the element is an opaque vane, a kind of
miniature windowshade, which blocks near infra-
red light impinging on one of two monolithic
photodiodes. The other photodiode continuously
measures the intensity of the light source, an LED,
and serves as a reference against which the meas-
ured light is compared. The near infrared wave
length emission intensity produced by the LED is
regulated by a simple feedback circuit using the
output of the reference diode. See Figure 10.

Two voltage signals, V,and V, are generated by the
reference and measuring photodiodes respectively.
Letting k equal the photodiode light sensitivity
factor, h the light intensity and A,and A, the
respective diode areas, then

V,=hkA, and V,=hkA,

Each signal by itself will vary with light intensity,
h, and with the sensitivity factor, k. Ambient tem-
perature can affect both hand k, but since a single
light source is used, and the k for each diode is the
same due to the monolithic structure, both V, and
V. are affected by temperature in the same
proportion.

Ref. diode

Meas. diode

Diaphragm

Measured
pressure

Bourdon
tube

BEREES

' ] ] ] i Cutaway views of the
L Y Heise optical pressure
Measured 5ensors.

pressure

Figure 9.
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photo photo Pressure
% diode __ __ diode e
- ~

LED\\T\A Vel A -

B
/ Y -
AR
i o
\ R
AN 4 f e
~ s
M| Vane D)=
Y wy
Zerpadjust
+

The schematic shows the fun-
damental operation of the

Ref.
Ratiometric
A/D
optical sensor. Since both
Output  Photodicdes are affected

equally by temperature
+12.345 !

changes, due to their mono-
lithic structure, temperature
drift of the sensor can be
gliminated.

Figure 10.

The fundamental operation of the sensor is quite
simple. {see Figure 9} The diaphragm or small heli-
cal Bourdon tube element moves only 0.020 inches
during a full span excursion, almost imperceptible
to the eye.

This small motion and the use of high strength
materials result in minimum stress levels, well be-

A portion, «, of V,is used to bias V, to provide zero
adjustment. The signal is then proportioned by a
factor, B, representing a span adjustment. The
resulting signals V. and V. are applied to a ratio-
metric, integrating type A/D convertor.

The output of the convertoris represented by:

G on (4]

The ratiometric processing essentially eliminates
any drift errors associated with the photodiodes

and LED, and the output is a function of only the

potentiometer settings « and 8 and the ratio of the



exposed photodiode areas, A, and A.. Second
order drifts in the amplifiers are compensated
electronically and an autozero technique is used
in the convertor.

The primary function of the microprocessor as the
central control element is linearization of the
measured pressure (Figure 11). During calibration,
a pair of Programmable Read Only Memory de-
vices (PROMs) are programmed to match the
linearity characteristics of the pressure sensor.
Digitizing occurs through a microprocessor con-
trolled integrating type A/D converter.

By using a digitally controlled, variable frequency
clock, the analog/digital converter accumulates
pulses during the integration of V. in accordance
with the look-up table resident in the PROMs. This
technique causes frequency changes between
zero and full scale. Up to 40 such changes are
used to provide the segmental linearization. Each
sensor is thus characterized by the PROMs which
can bereplaced if it is necessary to recalibrate or
change the pressure sensor.

An auto-zero function in the analog/digital con-
verter, synchronized to the line frequency for
maximum normal mode rejection, minimizes ther-
mally induced errors. The microprocessor also
provides, as standard, output data in ASCli en-
coded format, electrically compatible with EIA
RS-232-C.

Stability and Repeatability

The small motions of the pressure elements result
in exceptionally long pulsation life and in almost
negligible hysteresis, generally on the order of
0.02 percent of span or less, and repeatability of
better than 0.005 percent of span.

PRESSURE

SENSOR
&
AHALOG
CONDITIONER

ANALOG/
DGE ‘
CONVE

TAL.
EATER '

UINEARIZATION
CONTROL

BYTE SERIAL
TO PARALLEL

LATCH
& RELAY LOGI
ANALOG CONVERGIONS

INHIBIT 1

OPTIONAL

' reaize L)
MICROPROCESSOR DRIVER '
I

- HE - L0
LINE SYNC COMPARATOR
TH s

SERIAL DATA
DUTPUT

A

.

OPTIONAL
POWER PROM®
SUPPLY

Read Only Memory

Figure 11.

Gauge, absolute and differential pressures and
vacuum can be measured by this single sensor.

To measure gauge pressure, the pressure is intro-
duced to the sensor through the process connec-
tion and applied to the lower chamber side of the
diaphragm. The upper, or reference, chamber
above the diaphragm is vented to atmosphere.

Absolute pressure is measured in the same manner.
However, the upper chamber is evacuated and
sealed to provide a zero pressure reference for
barometrically compensated absolute pressure
measurements.

Differential pressure, to 100 psi maximum line pres-
sure on the low pressure port, is measured by
applying the higher, or upstream, pressure below
the diaphragm, and the lower, or downstream,
pressure above the diaphragm. The fluid intro-
duced into the upper chamber above the diaphragm
through the low pressure port must be clean, dry
gas to avoid interference with the optical sensing.

Vacuum is measured by applying the vacuum to
the lower chamber through the process connection
and venting the upper chamber to atmosphere.
Vacuum may also be measured using a dual port
differential indicator by applying vacuum to the low
pressure port and venting the lower chamber,
through the process connection, to atmosphere.



5.0 SPECIFICATIONS

MODEL NUMBER

L 710A 711A
5.1 Standard Specifications 7108 7118 712A 7138
See Sec 3.1 See Sec. 3.2 See Sec. 3.3 See Sec. 3.4
w SENSOR: Solid state non-contacting optical sensor Diaphragm to 236 psi
measuring motion of a diaphragm or Diaphragm

Bourdon tube pressure element,

depending upon range

Bourdon tube for higher ranges

= PRESSURE SENSOR Element Inconsl — 718. Optional 403 St. St. {410 St. St.) Consult Factory
MATERIAL: Other Wetted Parts 316 st st.
# PRESSURE MEDIA:

Any liquid or gas compatible with wetted parts materials
{Note: For differential pressure indicator, low pressure port must use

clean, dry, non-corrosive gas.)

# PROCESS CONNECTION:

4" NPT female/ /2" NPT male combination for ranges to 5000 psi. AUTO-

CLAVE F-250-C/AMINCO 45-11310 for ranges 6000 psi and higher

® RANGES: Gauge Pressure — 0-50 inches water to . -
0-30,000 psi
Absolute Pressure — 0-200inches waler to 0-36" HgA
0-30,000 psi 0-B00 mmHgA  {20-34"HgA
Differentiai Pressure — 0-50 inches water to _ .
0-100 psi
8 ACCURACY: Percent of span inciuding sensitivity, 710A o Within
linearity, repeatability and hysteresis at 711A Better than +0.1% Better than +0.03% of
73°F {23°C) — 7108 +0.05% Reading from
0/ Iz s
7118 Better than +0.05% 28" 1032 Hg
u REPEATABILITY: Better than £0.005% of span
a SENSITIVITY: Better than 0.005% of span
a DISPLAY: Single plane, 0.43" high LED with decimal 41/7 digit
point and polarity — For ranges with
20,000 or more S digit
counts, LSD is
inactive
2 CONVERSION PERIOD: Milliseconds maximum — Pressure Display
250 ms
250 ms Altitude Display 250 ms
800 ms

8 WARM UP TIME:

For rated accuracy —

Less than 15 minutes

For complete stability —

Less than 30 minutes

8 OPERATING TEMPERATURE RANGE:

25°F 10 125°F (~4°C 10 52°C)

8 TEMPERATURE COMPENSATION:

Standard —

45°F t0 95°F (7°C to 35°C)

B80°F to BO°F {15°C 10 27°C)

Optional —

25°F t0 125°F {(-4°C 10 52°C)

8 MAXIMUM TEMPERATURE EFFECT:

Percent of span per °F from
reference temperature of
73°F (23°C)

+0.004% of span per °F
over temperature compensated
span

+0.003% of span per °F
over temperature compensated
span

a STORAGE TEMPERATURE:

~40°F 10 1B0°F {(~40°C 10 82°C)

# OVERPRESSURE CAPABILITY:

Note: Calibration
adjustment may be required
after overpressure

100% of span to 500 psi
30% of span to 7,500 psi
20% of span to 10,000 psi
10% of span to 30,000 psi

100% of span

2 QUTPUT SIGNALS:

See Section 6.0 for
complete details

Standard —

Serial Output

BCD

QOptional —

BCD

Hi-Lo Set Point
Comparator with
BCD and Relay
Closures

4-20 ma and
0-10v with BCD

2 POWER SUPPLY INPUT:

100/115/230 VAC nominal +10%, 50/60 Hz

& POWER CONSUMPTION:

Watts Maximum

7

12

sRECHARGEABLE BATTERY PACK — MODEL 705BP

See Section 3.5

2 HOUSING: Black epoxy finished aluminum case with brushed aluminum front
plate and black ABS plastic bezel

2 MOUNTING: Bench or panel. Portabls with Mode! 705 BP rechargeable battery
pack. {(See Sections 3.5 and 14.0)

@ DIMENSIONS: See Section 14.0

2 WEIGHT: Pounds {Kilograms) 7.3{(3.3) a(4.1)

NOTE: For additional specifications applying . 3.0 3.3 3.4
to specified model number only, refer to Section ’ ) )

TABLE N
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F—Differential Pressure Ranges'¥

6.0 STANDARD PRESSURE RANGES
6.1 Models 710 and 711 — Table 1}
Gauge, Absolute and Differential Pressure

Model 711B — Optional — .05 percent of
span accuracy — Available in all ranges

Standard Ranges'”’ 6.2 Model 712A
Models 710A and 711A — Standard — .10 percent Refer to Section 3.3
of span accuracy — Available in all ranges 6.3 Model 713B
Models 710B — Optional — .05 percent Refer to Section 3.4
of span accuracy — Available ranges shown in
bold type
TABLE Il
millimeters kg/cm? millibar
Mercury kp/cm? or
Inches inches or Pascals or centimeters | millimeters
__ psi Water Mercury Torr bar Water Water
2 50 5 100 kPa 20 100 2,000
3 100 150 30 200 3,000
150 200 300
5 200 10 300 50 1.0 500 5,000
10 300 20 500 60 1.6 1,000 10,000
15 400 30 600 100 25 2,000
20 500 32 760 160 4.0 3,000
30 600 36 1,000 250 5.0 5,000
50 1,000 50 1,500 400 6.0 8,000
60 2,000 60 2,000 500
8 100 3,000 100 3,000 8600
@ a2 200 5,000
o2 2
§ 5:“ 150 300 6,000 1,000 10 10,000
o 2 200 10,000 1,600 16
2 @ 300 2,500 25
4 @ 500 4,000 40
a 4 600 6,000 80
g = 800 10,000 100
= 'g 1,000 16,000 160
) g 1,500 MPa 250
2,000 25 400
2,500 40 600
3,000 60 1,000
4,000 100 1,600
5,000 160 2,000
6,000 200
10,0600
15,000
20,000
25,000
, 30,000
s 15 5 100 kPa 0.1 1000 @
g g 10 200 20 0.2
oz 20 300 30 0.3
<g 30 500 50 0.5
100 1.0

{1) — Non standard ranges on application.
{2) — Available in millibar only.
(3) — Evacuated reference side for barometric compensation.

{4} — Reference side {low pressure port) must use clean,
dry, non-corrosive gases. High pressure port can
be used with any media compatible with 316 S.S.
and Inconel ~-718. Maximum static working pres-

sure for low pressure port is 100 psi.
Pressure VYacuum Pressure  Vacuum
10psig 4.5 psig 10inHg -4.5inHg
15psig —4.5 psig 15inHg —-4.5inHg
20psig 4.5 psig 20InHg -4 .5inHg
30psig -5 psig 30InHg -5 InHg
50psig -5 psig 50inHg -5 InHg
80psig 5 psig 80InHg -5 InHg
100psig -15  psig 100InHg -30 InHg COMPOUND RANGES .
150psig -15 psig 150inHg ~30 InHg The vane attached to the elgment of a Series 7
200psig -15 psig 200inHg -30 InHg pressure sensor can be positioned to detect
300psig —~15  psig 300InHg —30 InHg both positive and negative pressure changes,
800inHg —~30 InHg thus permitting limited compound ranges to
With Model 711, selection between inches of mercury and be supplied. Compound ranges that can be
psican be accomplished. furnished, as standard, are shown in Table IV.
TABLEW
For other ranges, consult Newtown.




7.0 DATA OUTPUT SIGNALS
Heise Series 7 Pressure Indicators have standard
and optional output signals for data transmission to
computers or to controlling or recording instru-
ments. Shown below are the available signals.

TABLEV
AVAILABLEWITH
DATA OUTPUT SIGNALS MODEL NUMBER
STANDARD | OPTIONALM

Serial Qutput
ASCll encoded 8-bit data plus one start and one stop bit
Daterate: 1200 baud
Interface: Two wire hookup, EIA RS-232-C Compatible. Two screw terminals located at 710A Consult

rear of instrument. Viewing from the rear of the instrument, ground terminalis on factory

leftand data out terminalis onright. 7108
Data Sequence: Beginning of text, polarity, “17 bit (if applicable), MSD, D3, D2, LSD, end of

text. Decimal position is not represented in data output.

BCD
Paralle! Qutput: (DTL/TTL Compatible)
BCD 1-2-4-8 Coded, positive true.
Drive Capability: 1 TTL unitioad
Logicone +2.4 VDC minimum 711 A 710A
Logiczero+0.4 V Sink for 1.6 ma. 7118 7108
Inhibit input latches data for transmission during changes in input pressure. An external
reading device should present a logic zero to the inhibit input upon finding a logic one 7i2A
signal present at the data ready pin. Latched data will be continuously valid until inhibit
input is released. Continuous data sampling must allow inhibit input {o be released fora 7138
minimum of 4 milliseconds during the absence of data ready.
Dataready signal guarantees that BCD data is valid for 100 milliseconds of each
conversion period. if data ready is sampled and found to be true by the presence of logic
one, data will continue to be valid for a minimum of 10 milliseconds even though data ready
may return to a logic zero state during this time.
Analog pin 13 P ¥ vy 710A
4-20 ma and 0-10v with BCD e 4-20ma R 710B
Tracking Duallimits with Bi-directional {positive and negative) 41/2 digit “Hi"" and
Comparator With | “Lo” thumbwheel switches. LED indicators for “Hi"”, *L.o" and “In"'. 710A
BCD Cutputand | Three separate hermetically sealed form “C” relays rated 200VDC, 0.5
External AMP resistive load, 10 watts maximum. {Optional 500VDC, 1.5 AMP 7108
Alarm/Control resistive load, 20 watt rating)
Outputs

(1) Edge connector with hood assembly supplied to handle all optional inputs/outputs.

7.1 Accessories
Edge connector with hood assembly to handle
all optional inputs/outputs.
AMP Low Profile 44 Pin Connector —
Part Number 2-53065-4
AMP Hood — Part Number 530087-4
AMP Keying Plug — Part Number 530687-1




8.0 EDGE CONNECTOR PIN IDENTIFICATION

MODEL 710
EDGE CONNECTOR OUTPUT-COMPARATOR, ANALOG
AND/OR BCD OUTPUT (Arranged in Pin-Out Order)

MODEL 710
EDGE CONNECTOR-OUTPUT COMPARATOR
AND/OR BCD OPTION (Arranged By Function)

Pin Number Pin Letter
1 + Sign A “1” Digit
2 8 MSD B 4MSD
3 1MSD C 2MSD
4 8D3 D 4D3
51D3 E 2D3
8 8D2 F4D2
71D2 H o 2D2
8 No connection J  4LSD
9 No connection K 2L8D
10 8LSD L 0-10v, withpinZ
11 118D M inhibit
12 Power Ground N Power Ground
13 4-20 ma High P 4-20malow
14 Guard R Guard
15 Kso-N/C Contact-LowRelay S Ks-Common-Low Relay
16 Ka-N/O Contact-Low Relay T KzCommon-Low Relay
17 Ke-N/C Contact-In Relay U K«-Common-High Relay
18 Kz-N/O Contact-In Relay V  No Connection
19 Ki-N/C Contact-High Relay W  No Connection
20 K4-N/O Contact-High Relay X No Connection
21 Guard Y  Guard
22 Data Ready Z  High Q Ground
TABLE VI
MODEL 711 and 713
EDGE CONNECTOR BCD OUTPUT
{Arranged In Pin-Out Order)
Pin Number Pin Letter
1 £ Sign B 2MSD
2 1MSD C  4MSD
3 8MSD D 2D4
4 1D4 E  4D4
5 8D4 F o203
6 1D3 H 4D3
7 803 J o202
10 1D2 K 4D2
11 8D2 M inhibit
12 Power Ground N Power Ground
13 +5 volis P +5volis
14 8LSD S 2LSD
15 4LSD U LSD Decimal
16 118D Vv D2 Decimal
19 Max Value Bit W D3 Decimal
20 4 Engineering Unit X D4 Decimal
21 2 Engineering Unit Y  MSD Decimal
22 1 Enginegering Unit Z DataReady
TABLE Vil
MODEL 712
EDGE CONNECTOR BCD OUTPUT
(Arranged in Pin-Out Order)
Pin Number Pin Letter
1 £ Sign B 2MSD
2 1MSD C  4MSD
3 8MSD D 2D4
4104 E 4D4
5 8D4 F 2D3
6 103 H 4D3
7 803 J  2D2
10 1D2 K 4D2
11 8D2 M Inhibit
12 Power Ground N Power Ground
13 +5volts P +5volts
14 815D S 218D
15 418D U LSD Decimal
16 118D Vv D2 Decimal
W D3 Decimal
19 Data Ready X D4 Decimal
20 4 Engineering Unit ¥  MSD Decimal
21 2 Engineering Unit Z Sign Digit Decimal

1 Engineering Unit

TABLE X1

gzgm Connector g9zo D Connector
6523 Output 52| Output
r o @
g3 R
g - ==
=3 <3
= =1
e Power Ground - + Sign
1 " » “1" Digh
3 4-20 ma High Digit
i Guard ; f z
173
] N
n~ Guard w -
Iy Data Ready - L
o =y
m @
- No Connection o - ©
[9]
z innibit g
o
z Power Ground @ 2
m o =
T a3
o 4-20 ma Low ~
o Guard 3 3
« N
=< Guard I O
< No Connection
s No Connection
= No Connection < | Common K,
High
. 8 o
~ | HighQGround & | N/OContact | oy | &
@ | N/C Contact £
@ No Connection g
4 1 Common K g
© No Connection = | no 2 i g
/
= / ontact Relay g
=5 N/C Contact g.
o
@1 Common Ky %
& | NOContact | EOW | S
o Relay
n | N/C Contact
TABLE Vi




9.0 INSTALLATION AND OPERATING INSTRUCTIONS
NOTE: These instructions apply o all models un-

9.1

9.2

9.3

less indicated otherwise.

Inspection

Remove unit from packing container and visu-
ally check for damage that may have occurred
during transportation. if damaged consult fac-
tory for further instructions. In the absence of

any apparent damage proceed as foliows:

Power Up

Firmly press power cable receptacie over
power input terminals located at rear of instru-
ment. Connect power cable plug o suitable
power supply. Nameplate on rear of instrument
identifies the power requirements. Activate unit
by depressing power switch located on front
panel. At this time check display for any mal-
function. if a malfunction is present consult
troubleshooting guides located in Section 11.0.

In the absence of any malfunction disconnect
power cable and proceed as follows:

Mounting

For bench model units apply stick-on feet to
the base of the instrument using the template
furnished with the mounting hardware as a
guide. Reconnect power cable.

For panel mounting prepare an opening in the
panel as outlined in Sect. 14.0 of this manual.
Remove bezel by grasping top edge of bezel,
lifting up gently and pulling towards front of
the instrument. With the bezel removed and
power cable disconnected slide the rear of the
instrument into the opening. Secure the front
flange to the panel with the four mounting
screws provided. Snap bezel back over flange
and reconnect power cable.

For portable battery operation apply stick-on
feet to base of the pressure instrument using
the template furnished with the mounting hard-
ware as a guide.

Remove bezel from both battery pack and pres-
sure instrument by grasping top edge of bezel,
lifting up gently and pulling towards front of
the unit. With the bezels removed, place the
battery pack on top of the pressure instrument.
On the rear of the battery pack, remove the
lower two screws while removing the top two
screws on the rear of the pressure instrument.

Mount the “Z" shaped bracket on each side of
the unit, placing the front of the bracket (as
marked) facing the front of the instrument. Util-
izing the existing screws, attach the bracKets to
the rear of the battery pack and pressure in-
strument, Use the supplied nuts and screws to
attach brackets to the front of the battery pack
and pressure instrument.

Replace bezels.

Connect short cord from battery pack to recep-
tacle of pressure instrument. The battery pack
power switch must be in the “on’” position to
charge the battery pack and/or operate the unit.

Battery life expectancy is rated at 400 full
charge/full discharge cycles with more cycles

9.4

attainable if not fully discharged. Normal oper-
ating time is four hours or more.

Battery packs are equipped with a light on the
front plate to indicate when charging or low
battery power. When the battery pack is dis-
connected from the AC power supply and is
discharging through normal operation, the low
power light will activate prior to having any low
voltage effect upon the instrument being used.
If the battery pack is not recharged at this time,
the battery will continue o discharge causing
the low battery indicator light and the pressure
instrument to switch off.

Pressure Input

9.4.1 Gauge and Absolute Pressure Ranges
Connect pressure line to the inlet port lo-
cated at rear of the instrument. Standard
inlet fitting for pressure ranges up to and
including 5,000 psiis Y2 inch NPT external
thread with ¥ inch NPT internal thread.
For pressure ranges 6,000 psi and above,
an AMINCO 45-11310/AUTOCLAVE F-
250-C fitting is standard. Reapply power
cable and switch unit to “on” position.

(Gauge pressure and vacuum —with zero
pressure applied {connection open to
atmosphere) adjust display to indicate all
zeroes by rotating zero adjustment
screw. Apply pressure to inlet and check
all connections for leakage. In the
absence of any leakage proceed with use.
Exercise caution to assure unit is oper-
ated within the instruments rated range.
CAUTION—DO NOT ADJUST SPAN.

Absolute pressure—To adjust zero on an
absolute pressure range a vacuum must
be applied to the instrument. The actual
vacuum level required is a function of the
instrument’s pressure range. A vacuum of
25 microns or less is sufficient for zero
adjusting of all absolute ranges. If this
vacuum level is not achievable consult
the manufacturer for the actual vacuum
level required for your particular
instrument.

Note: For Mode! 713B see Section
10.4.2.4.

9.4.2 Differential Pressure Ranges
Connect low pressure line to inlet port,
identified as “LOW PRESSURE CLEAN
DRY GAS ONLY”, located on rear of in-
strument. Connect high pressure line to
remaining inlet port. Standard inlet fit-
tings are 2 inch NPT external thread with
Ysinch NPT internal thread. Reapply
power cable and switch unit to “on” posi-
tion. With both pressure lines open to at-
mosphere, adjust display to indicate all
zeroes by rotating zero adjustment screw.
Apply pressure to inlet ports and check
all connections for leakage. In the ab-
sence of any leakage proceed with use.
Exercise caution to assure unit is oper-
ated within the instruments rated range.



10.0 CALIBRATION
10.1 Calibration Specifications

10.2

10.3

10.4

NOTE: Calibration of Models 711, 712 and
713 is done in primary pressure
range selection.

Standard calibration accuracy is better than
+0.1 percent of span, including sensitivity,
linearity, repeatability and hysteresis at 73°F
(23°C). Optional accuracy is better than
+0.05% of span.

Repeatability: Better than +0.005 percent of
span.

Factory Calibration

The factory calibration of a Heise Series 7
Digital Pressure Indicator includes three
principal operations: temperature
compensation, linearization and
certification.

During temperature compensation each
instrument is checked at three temperatures
— the low end, the mid-span and the high
end of the temperature compensation span.
Resistance changes required to correct zero
and span readings are determined for each
temperature. These values are used to select
temperature sensitive resistors which are
installed in the circuit.

Linearization is achieved by comparing
readings at specific pressure points to the
pressure generated by a precise pressure
standard. A special device simulating the
PROM values is connected to the instrument
and used to determine a linearity correction
ateach of the pressure points, effectively
piece-wise correcting for linearity by a series
of straight line segments in the A/D
converter. After the instrument span is
linearized within specifications, the values
developed are permanently programmed
into PROM chips which are installed in the
finished instrument, after removal of the
PROM simulator. Up to 40 linearization
segments over the span are possible.

To certify the accuracy of the final product,
the instrument is crossed checked against
pressure standards which are traceable to
the National Bureau of Standards. The
accuracy of the pressure span is checked at
10 equal intervals, both upscale and
downscale. Any deviation from the standard
ateach interval, is recorded and the
information is forwarded to the customer as
the “Calibration Certification Report™.

After calibration each unit is given a final 96
hour burn-in before shipment.

Calibration Check Period: Under normal
usage it is recommended that the instrument
be checked for calibration accuracy every
three months or 2,000 hours.

Field Calibration

NOTE: Calibration checks of Models 711,712
and 1713 should be done in primary
pressure range selection.

10.4.1 Calibration Standards: A primary
pressure standard with accuracy of
0.025 percent of reading or better is
recommended to properly check or
calibrate the displayed value.
Corrections for local gravity effects,
air buoyancy, and temperature
should be applied to the pressure
standard to compensate for
environmental conditions.

Note: If a secondary transfer
standard is used, it should be of the
same range as the instrument being
tested and have accuracy of 0.025
percent of span or better.

10.4.2 Calibration Procedures
Field calibration is limited to the
setting of zero and span as all other
adjustments have been permanently
programmed into the unit and must
not be altered. Zero and span
adjustments are accessible from the
front of the unit with a small tip screw
driver. Connect power and suitable
pressure standard to proper inputs
and proceed with calibration as
follows:

10.4.2.1 Zero Adjustment is accom-
plished with zero pressure
applied to the pressure
input. Rotate the zero
adjustment potentiometer
until the display indicates
zero. See Sections 9.4.1 and
9.4.2 for details.

10.4.2.2 Span Adjustment
The span adjustment is
behind the front panel
which must be removed for
access. To remove the front
panel, grasp top edge of
bezel, lift gently and pull
toward front of instrument.
With the instrument properly
zeroed and using a suitable
pressure standard, apply 100
percent of full pressure
range of the indicator. Note
the displayed reading. If the
reading is less than the true
value of the applied
pressure, the span
adjustment potentiometer
must be turned clockwise to
increase the display to the
true value. If the reading is
greater than the true value of
the applied pressure, the
span adjustment must be
turned counterclockwise to
decrease the display to the
true value.

Note: After the span
adjustment has been
accomplished, recheck the
zero indication. If there has



been a zero-shift, re-zero the The switches are factory set to 6500. This

instrument as described setting provides zero elevation offset and
above and repeat the span the 713B responds as a normal absolute
check. Repeat zero and pressure indicator. The switches must be
span adjustment if reset for the elevation at the installation site
necessary. to have accurate barometric readings
10.4.2.3 Check for static pressure re(ative tosea lavel. Aftergetermining the
change effect on zero. installation site elevathn in _feet, cqnsult the
(Differential Ranges Only) factory for the appropriate final switch

settings. (See Section 1.0.).

10.6 Calibration of Optional Analog
Output — Model 710

With the instrument properly
zeroed and spanned, apply
equal pressure to both input

ports in 10 percent 10.6.1 Voltage or current output is supplied
increments. Ateach point by an addition to the optional BCD
record offset from zero, if board. A printed circuit board with a
any. Maximum pressure Digital to Analog Converter {DAC) is
when applied equally to attached to the BCD board,

both input ports should not converting BCD data to either
exceed 100 psig. Line voltage or current signals. 0-10 volt
pressures should be applied output is supplied by the unit. 4-20
and released in controlied ma output requires an external
sequence so that the power supply of 12-45 VDC.

maximum differential
pressure never exceeds 100
percent of the rated span.

10.6.2 Edge Connector
When analog output is specified,
BCD outputis also available from

Information obtained the same edge connector. Pin
through the static pressure designations identify proper
check may be used to connections for BCD or analog
further reduce instrument output. For edge connector infor-
reading errors by applying mation, see Table VI in Section 8.0.

the data as a correction 10.6.3 Calibration for 0-10 Volt Output

factor. (Pin L and Pin 2)
10.4.2.4 Zero and Span Adjustment Refer to Figure 12 for adjustable
for Model 713B Barometer potentiometer locations.
The Model 713B Barometer
Is a suppressed scale abso- R9:  DAC zero ad. R10: Gain adi.
lute pressure instrument R8:  Fine gain adj. R11: 4-20 zero adj.

with a range of 20" to 34"
Hg. Before making adjust-
ments be certain that the
rotary BCD switches are
configured to a setting

of 6500.

Apply 20" Hg absolute pres-
sure and adjust the zero
adjustment potentiometer to
achieve a display of 20,000.

Apply 34" Hg absolute
pressure and adjust the
span adjustment potenti-
ometer to achieve a dis-
play of 34,000.

Do NOT draw full vacuum
and attempt to adjust the
display to read 00,000.

10.5 Model 713B Correction To Sea Level
The Model 713B Digital Barometer is
equipped with 4 user adjustable BCD
switches to correct for atmospheric

pressure variations resulting from ' Figure 12,
operating the instrument at an elevation ; ;

other than sea level. These switches are Front View of Model 710

located behind the face plate on the left with bezel removed

side of the upper printed circuit board, and
are accessed by removing the bezel and
face plate. {See Section 12.3.3.)



~Now

10.

11.

. Remove front bezel and plate

assembly by grasping top edge
of bezel and lifting up gently
while pulling forward.

. Connect a Digital Voitmeter, of

proper accuracy and resolution,
toPinL (+) lead, and to Pin Z {~)
lead.

Apply zero pressure to unit.

. Pull pin Mto ground (enabling

inhibit signal).

. Adjust pot RS to zero output.
. Release inhibit signal (pin M).

Apply 100% pressure.

NOTE:

For the purpose of D/A conver-
ter calibration, units normally
displaying 10000 or 20000
counts, at full scale pressure,
will use 9999 and 19999 counts,
respectively, for full scale pres-
sure display. The analog output
drops to zero at 10000 or 20000
counts.

. Pull pin M to ground (enabling in-

hibit signal).
Adjust pot R8 for 10 volts.

NOTE:

If R8 won't adjust to 10 volts,
back R8 off to the middle of its
range and use the output gain
pot R10 to bring the output close
to 10 volts. Now, R8 can be ad-
justed to 10 volts.

Repeat steps 1through 8 to verify
readings.

Replace front plate and bezel
assembly.

10.6.4 Calibration for 4-20 ma Output
{Pin 13 and Pin P)
Refer to Figure 12 for adjustable
potentiometer locations.

1.

Remove front bezel and plate
assembly by grasping top edge
of bezel and lifting up gently
while pulling forward.

. Place a 250 ohm resistor in series

with the negative (-) lead of an
external 12-45 volt D.C. supply.
Connect supply (+) lead to pin 13.
Connect free end of above 250
ohm resistor to pin P.

Apply zero pressure to unit.

. Pull pin M to ground {enabling in-

hibit signal).

. Connect a Digital Voltmeter, with

proper accuracy and resolution,
across the 250 ohm resistor.
Connect negative (-} lead to sup-
ply and positive (+) lead to pin P
on edge connector.

7.

10.

11.

12.

13.

Adjust R11 (See Figure 12) until
voltmeter reads 1.000 volis
across resistor.

. Release inhibit signal (pin M).
. Apply 100% pressure.

NOTE:

For the purpose of D/A converter
calibration, units normally dis-
playing 10000 or 20000 counts, at
full scale pressure, will use 9999
and 19999 counts, respectively,
for sull scale pressure display.
The analog output drops to zero
at 10000 or 20000 counts.

Pull pin M to ground (enabling in-
hibit signal).

Adjust R8 to obtain 5.000 volts on
voltmeter. This corresponds to
20 ma loop current.

NOTE:

If R8 won't adjust to 5 volts,

back R8 off to the middle of its
range and use the output gain
pot R10, to bring the output close
to 5 volts. Now, R8 can be ad-
justed to 5 volts.

Repeat steps 1-9 to verify
readings.

Replace front plate and bezel
assembly.



11.0 TROUBLESHOOTING

11.1 General

Should a malfunction occur, this section
may be used to identify possible causes.

11.2 Power Source

Failure of power will shut down the indica-
tor; there will be no display on the indicator
and no outputs. Check external switches
and circuit protection devices. Check con-
tinuity of wiring from power source to
power input at the rear of the indicator.
Then check the condition of the fuse. The
fuse is mounted on the main circuit board,
located inside the case (3 AG, rated for 0.25

amp.).

11.3 Special Precautions for Circuit Board (PC)

Assembly Repairs

11.3.1 Warning: Remove power cord before

disassembly.

Mechanical Disassembly — Refer to Section 12.0

11.4 Troubleshooting Guide

Symptoms

TABLEX

Cause

Action

1. Display segments fail
o light.

. Loss of power.

. Check power switch

in “on” position.

. Check power torear.
. Check fuse (inside unit) *

2. Most significant digit
indicates plus *1".
All others indicate
blank except for
decimal point.

1. Unit overranged.
. Loss of communica-

tion between sensor
and main board.

1. Return pressure to zero.
. Switch power off,

pause and turn power on.

. Check ribbon cable

connectors for pin contact
with sockets on sensor
and main board. *

3. Display segments light
but fail to change value.

. Loss of communication

between sensor and main
board.

. Plugged pressure input port

at rear of instrument.

. Switch power off and switch

power back on.

a. Check ribbon cable
connectors for pin contact
with sockets on sensor
and main board.

. Clear all obstructions. *

4. Display segments light with
random values.

. Main board failure.

. Return to factory.

NOTE: Units operating from battery packs
should be tested with battery pack connected to
suitable AC power supply and with battery pack
power switch depressed to the “on” position.

*|f the action checks fail to locate or rectify the
cause of the symptoms, the unit should be re-
turned to the factory for repair or replacement.

See Section 16.0.

Mechanical Reassembly — Refer to Section 12.0




12.0 MECHANICAL DISASSEMBLY and

REASSEMBLY

WARNING: LINE VOLTAGE IS PRESENT ON
MAIN CIRCUITBOARD

Remove power cord before disassembly.

Before troubleshootng, determine the most ac-
cessable approach to the instrument interior. Dis-
assembly from the rear of the instrument is
advantageous for troubleshooting the main PC
board and sensor for all models. Frontend
access may be made to Model 710 when panel
mounted.

For repairs to Models 711, 712 and 713 display
boards or option circuit boards front end access
is mandatory.

Figure 13.

12.1 Mechanical Disassembly From the Rear.

12.1.1 Remove screws from the four cor-
ners at the back of the case.

12.1.2 Remove rear panel with sensor at-
tached. Do NOT Disconnect ribbon
cable from sensor or main PC board.
Then slide PC board out of the case.
NOTE: FOR MODEL 710 EQUIPPED
WITH OPTION BOARDS—SLIDE
BOTH BOARDS OUT OF CASE
SIMULTANEOUSLY.

12.1.3 Place PC assembly and rear panel
on a non-conductive surface.

12.1.4 If agrossdamage is noted onany
component board, such as evidence
of a burned or broken part, replace
the board, or return it to the manu-
facturer for repair.

12.1.5 Note position of sensor, and ribbon
cable, with respect to the main cir-
cuit assembly. The colored stripe or
colored dot on the ribbon cable
should be aligned next to the col-
ored dot on the circuit assembly and
sensor body. Improper connection
of the ribbon cable could cause
damage to the instrument.

12.1.6 Verify that all connectors and com-
ponents are firmly seated in their re-
spective sockets.

12.1.7 Apply power to the unit.

WARNING: LINE VOLTAGE IS PRESENT ON
MAIN CIRCUITBOARD

12.2 Mechanical Assembly From the Rear
Remove power cord before assembly.

After troubleshooting has been completed,
assemble the instrument in the. following
seguence:

12.2.1 Slide the main board back into the
case and secure backplate. If unitis
equipped with an option board fol-
low sections 12.2.1.1 through
12.2.1.5 prior to insertion of main
board.

12.2.1.1 Insert front edge of main
board approximately 1 inch
inside the rear of the case.

12.2.1.2 Note the black arrow lo-
cated on the ribbon cable
connector that extends
from the component side of
the option board. Thisar-
row signifies the con-
nectors number one posi-
tion. The main board is
marked with a “1” at the
number one position of the
receptacle.

12.2.1.3 Hold the option board ina
horizontal position behind
the case with the compo-
nent side down. Insert the
flatedge of the board into
the upper grooves of the
case. Do notinsert more
than one half inch at this
time.

NOTE: THE EDGE CON-
NECTOR FINGERS
SHOULD BE LOCATED AT
THE BACK OF THE
BOARD. IF NOT, ROTATE
THE BOARD 180° HORI—
ZONTALLY.

Grasp the ribbon cable con-
nector extending from the
option board. Apply the
connector to the receptacle
located on the main board.
DO NOT TWISTRIBBON
CABLE. Confirm ribbon
cable connector and main
board number one pin
positions agree.

12.2.1.4 Slide both boards into case
simultaneously.

12.2.1.5 With both boards fully in-
serted replace backplate.

12.2.2 Connect power— Switch power “ON".



12.3 Mechanical Disassembly From the Front
Remove power cord before disassembly

12.3.1 For Model 710 without options cir-
cuit board.

—_—

Figure 14,

12.3.1.1 Remove bezel by grasping
top edge of bezel, lifting
gently and pulling toward
front of the instrument.

12.3.1.2 Loosen tab holding screws 2
or 3 turns to permit removal
of tabs that hoid circuit
board in place. Tabs are
slotted for easy removal and
replacement.

12.3.1.3 Pull circuit board forward. (If
there is clearance interfer-
ence between the underside
of the circuit board and the
lower edge of the panel
mounting bracket, lcosen
the four bracket screws and
shift case upward to in-
crease clearance and permit
circuit board removal. Re-
tighten bracket screws.) The
ribbon cable connecting to
the pressure sensor and the
grounding wire are long
enough to permit removal of
the board.

12.3.1.4 |f circuit board is to be tested
with power on, place board
on non-conductiong surface
before connecting power
cable.

12.3.1.5 Forinspection or for parts or
board replacement do not
connect power cable. Dis-
connect pressure sensor
ribbon cable from circuit
board and disconnect
grounding wire from lug
connector on inside of rear
panel.

12.3.1.6

12.3.1.7

If gross damage is noted on
the circuit board, such as
evidence of a burned or
broken part, replace the
board or return it to the
manufacturer for repair (See
Section 16.0).

If circuit board is replaced,
the three PROMs must be
removed from the original
board and inserted in the
same relative position in the
new board, as these color
coded PROMs are program-
med to match the linearity
characteristics of the in-
strument’s pressure sensor.

Note: Proper orientation of
the PROM in its correspond-
ing socket can be deter-
mined by observing the small
circular depression molded
into the corner of the chip
surface. This mark indicates
pin#1. The #1 receptacie is
indicated on the circuit board
next to the socket. Proper
matching will assure correct
PROM installation.

gure 15.

12.3.2 For Model 710 with options circuit

board.
12.3.21

12.3.2.2

12323

12.3.24

Remove bezel and circuit
boards stop tabs as in sec-
tions12.3.1.1and 12.3.1.2.

Puli both circuit boards for-
ward simultaneously ap-
proximately 6". Placing the
instrument on its side will fa-
cilitate simultaneous removal
of both circuit boards.

Disconnect option board
ribbon cable from connector
on main circuit board and
remove option circuit board.

Remove main circuit board
and perform tests, inspec-
tion or replacements as in
sections 12.3.1.3 through
12.3.1.7.



12.3.3 For Model 711, 712and 713
Disassembly of these models differs
from Model 710 in that the display
board is part of the front panel as-
sembly and is ribbon cable con-
nected to the upper options circuit
board. For easiest access, disassem-
bly should be from both front and
rear of the instrument; from the front
to slide both circuit boards forward
simultaneously and to disconnect
power connector, and from the rear
to disconnect pressure sensor ribbon
cable from connector on main circuit
board and grounding wire from lug
connector on rear panel. Placing the
instrument on its side will facilitate
simultaneous removal of both circuit
boards.

Figure 16.

12.3.3.1 Remove bezel by grasping
top edge of bezel, lifting
gently and pulling toward
front of the instrument. The
front panel-display board
assembly will now be acces-
sible. lf desired to further
test or inspect the display
board it can be separated
from the front panel by ex-
panding the edges of the
bezel. Note cable attached
to options circuit board. DO
NOT REMOVE CABLE. Re-
moval of four small nuts on
back of display board will
permit removal of front
panel from display board.
Be careful not to jar display
board; supportitona non-
conducting surface while
servicing.

12.3.3.2 Main circuit board and up-
per options circuit board
should be removed simul-
taneously and serviced by
following applicable instruc-
tions in Sections 12.1, 12.3.1
and 12.3.2.

12.3 Mechanical Assembly From the Front
Remove power cord before reassembly.

12.4.1

124.2

For Model 710 without options
circuit board.

12.4.1.1 Reconnect grounding wire
to lug connector oninside
of rear panel.

12.4.1.2 Reconnect pressure sensor
ribbon cable to main circuit
board. Make certain that
ribbon cable is not twisted
and is properly connected
as described in Section
12.1.5. Secure with holding
clamp.

12.4.1.3 Insert flat edges of circuit
board into lower grooves of
case and push board into
case.

12.4.1.4 Replace tabs that hold board
in place and tighten screws.

12.4.1.5 Replace bezel by hooking
lower edge of bezel under
lower edge of panel bracket.
Lift upper edge of bezel to
expand sufficiently to permit
pushing bezel over top edge
of panel bracket and lock-
ing firmly in place.

For Model 710 with options circuit

board.

12.4.2.1 Reconnect main circuit
board grounding wire and
pressure sensor ribbon
cable asin Sections 12.4.1.1
and 12.4.1.2.

12.4.2.2 Insert flat edges of main cir-
cuit board into lower
grooves of case and push
board approximately 4" into
case.

12.4.2.3 Insert options circuit board
approximately 1" into upper
grooves of case.

12.4.2.4 Reconnect options board
ribbon cable to connector
on main circuit board.

12.4.2.5 Push both circuit boards
into case.

12.4.2.6 Replace holding tabs and
bezel asin Sections 124.14
and 12.4.1.5.

12.4.3 For Model 711, 712 and 713

Review Section 12.3.3

12.4.3.1 Main circuit and options cir-
cuit boards should be in-
serted into case as per ap-
plicable instructions in Sec-
tions 12.2, 12.4.1and 12.4.2.

12.4.3.2 If display board has been re-
moved from front panel, re-



assemble and replace four
small nuts to hold assembly
together.

12.4.3.3 Insert front panel-display
board assembly into bezel
by expanding edges of
bezel.

12.4.3.4 Replace bezel by following
instructions in Section
12415

13.0 FIELD REPAIRS — MODIFICATIONS
Itis generally recommended that instruments be
returned to the factory for major repairs or for
modifications. While at the factory, instruments
will also be thoroughly inspected. They can
be updated if requested.
Qualified instrument maintenance personnel may
elect to perform the following procedures.

13.1 PRESSURE SENSOR REPLACEMENT
In some instances, a range change may be
desired or a sensor may have been damaged
due to overpressure. This will require re-
placement of the pressure sensor. Field
replacement can be accomplished without
much difficulty by following these
instructions.

13.1.1 Disconnect Power.

13.1.2 Remove main board following the
procedure outlined in Section 12.1.

13.1.3 Remove ribbon cable connector re-
taining clip, located on the circular
shaped analog board secured to the
sensor. Note position of identification
marks signifying number 1 pin posi-
tion. Disconnect ribbon cable from
analog board. If unit is equipped with
option board, remove large ribbon
cable connector extending from the
component side of the main board.
Set option board aside.

13.1.4 Using a 16 pin IC extractor remove
PROM's identified as “U19”, "U12”
and "U13". Request main board as-
sembly drawing 876D001 sheet 1 of 2
for exact PROM location.

13.1.5 Place new PROM's into their respec-
tive sockets. Order of placement and
orientation within socket is deter-
mined by identification marks con-
tained on the components. Appear-
ing at the number 1 pin positions on
the PROM's are either red,white or
blue dots. Matching color dots are
located at the number 1 pin positions
of the sockets. Prior to insertion of
a PROM, match the color dots and
orient the PROM to assure proper
pin position upon insertion,

WARNING: PRIOR TO INSERTION OF PROM, CHECK
PINS FOR STRAIGHTNESS AND PROPER ALIGNMENT.,
FAILURE TO ASSURE PROPER PIN INSERTION MAY
RESULT IN DISPLAYING ERRONEOUS DATA.

13.1.6 Connectground wire, ribbon cable

and retaining clip to the replacement
sensor and backplate assembly. The
ribbon cable pin connector has a red
dot marking the number 1 pin posi-
tion. The socket located on the sen-
sor’s analog board has one corner
trimmed ata 45° angle and a red dot
signifying its number one pin posi-
tion. Prior to insertion of ribbon cable
connector, orient connector and
socket to assure proper pin position
upon insertion.

WARNING: IMPROPER PIN ORIEN-
TATION OF RIBBON
CABLE CONNECTOR
MAY CAUSE PERMA-
NENT DAMAGE TO THE
ANALOG BOARD.

Decimal point location is fixed at the
time of assembly by the placement of
apin jumper. If the pressure range
has remained the same during sensor
replacement proceed to Sec. 13.1.9
omitting Secs. 13.1.7 and 13.1.8. If the
pressure range has been changed
consult Table XI to determine if the
decimal position requires a change in
location. With Table Xl note the current
decimal location by segment that
corresponds to the range of the sen-
sor just removed. Then note the deci-
mal location by segment that cor-
responds to the range of the sensor
being installed. If decimal location is
the same for both sensors, proceed

to Sec. 13.1.8 omitting Sec. 13.1.7. If
decimal location must be changed,
proceed through the following steps.
{Note - This applies to Model 710 dis-
play only.)

13.1.7 Located directly in back of the display

board connector is an eight-pin
header “PS-1". (See Figure 17). With
this header is a blue "mini-jump” con-
nector. Viewing from the front of the
display the decimal point location

is changed as follows:

First pair of parallel terminals on right
places the decimal point in front of
the least significant digit.

Placing the jumper to the exireme left
position places the decimal to the
right of the most significant digit on
the display. Each pair of parallel ter-
minals represents one position. From
Table X1 determine the proper decimal
location that corresponds to the
range of the sensor being installed.
The right hand column illustrates the
required jumper position for the cor-
responding range shown in the left
hand column. Move the jumper to the
appropriate position. Ranges without
a decimal do not require a jumper to
be present.



13.1.9.4 Grasp the ribbon cable con-
nector extending from the
option board. Apply the
connector to the receptacle
located on the main board.
DO NOT TWIST RIBBON
CABLE. Confirm ribbon
cable connector and main
board number one pin posi-
tions agree.

13.1.9.5 Slide both boards into case
simultaneously.

13.1.9.6 With both boards fully in-
serted replace backplate.

Connect power— Switch
power “ON”—reset zero
and span as outlined in
Section 10.4.2.

13.1.8 Remove front bezel assembly by
grasping the top edge of the bezel, lift-
ing up gently and pulling toward front
of the instrument. Remove front plate
from bezel by gently expanding top
and bottom edges of bezel. Insert new
front plate with range legend that
corresponds to the range of the newly
installed sensor. Replace front bezel
assembly.

13.1.9 Slide the main board back into the
case and secure backplate. If unitis
equipped with an option board follow
Sec. 13.1.9.1 through Sec. 13.1.9.6
prior to insertion of main board.
13.1.8.1 Insert frontedge of main

board approximately 1inch
inside the rear of the case.

13.1.9.2 Note the black arrow located
on the ribbon cable connec-
tor that extends from the
component side of the op-
tion board. This arrow signi-
fies the connectors number
one position. The main
board is marked with a “1" at
the number one position of
the receptacle.

13.1.9.3 Hold the optionboard ina
horizontal position behind
the case with the compo-
nent side down. Insert the
flat edge of the board into
the upper grooves of the
case. Do notinsert more
than one half inch at this
time.

NOTE: THE EDGE CON-
NECTORFIN-
GERS SHOULD BE
LOCATED AT THE
BACK OF THE
BOARD. IF NOT,
ROTATE THE
BOARD 180° HORI-
ZONTALLY.
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Decimal point location for Models 711, 712 and 713 is software controlled and cannot be changed in field.



14.0 DIMENSIONAL INSTALLATION DIAGRAM

Housing and panel cutout dimensions shown apply to
all indicator models and rechargeable battery pack.

WEIGHTS
MODEL NUMBER POUNDS | KILOGRAMS
710 7.3 3.3
711, 712, 713 9 4.1
705BP 10.5 4.8
FOR SHIPPING WEIGHT ADD 3 1.4

TABLE Xl

. Figure 14.
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15.0

16.0

WARRANTY AND LIMITATION OF LIABILITY

All Heise Products and Parts carry a warranty
against defective material and workmanship fora
period of one (1) year from date of shipment.

A complete warranty and limitation of liability state-
ment is made on the standard quotation form at the
time of sale.

SHIPPING INSTRUCTIONS FORRETURN TO
FACTORY

Pack securely to prevent possible damage in
shipment.

SHIP TO: Dresser Industries, Inc.
Instrument Division
158 South Main Street
P.O.Box 515
Newtown, CT 06470

Attention: Service Section

Furnish the following information with return of
instrument.

SHIPPING INSTRUCTIONS
Company Name

Phone Number

Person to Contact
Address

Model
Serial Number

Symptoms

17.0 SCHEMATIC AND ASSEMBLY DRAWINGS

17.1 Final Assembly Drawings
As this manual applies to seven model num-
bers, with various options, only the final as-
sembly drawing for each mode! number, for
basic component identification, is included.

TABLE Xl
Model Number Final Assembly Drawing Number
710A
710B 800D001
711A
711B
712A 800D010
713B
705BP 800D008

17.2 Circuit Board Schematic and Assembly
Drawings
Latest revisions of circuit board schematic
and assembly drawings, reflecting current
designs for all model numbers, are available
upon request to Customer Service. (See
Section 1.0). Drawing numbers are identified
in Table XIV.



17.2 SCHEMATIC AND ASSEMBLY DRAWINGS

TABLE XV
Schematic Assembly and Parts List
Model No. Circuit Board Description Drawing No. Drawing No.
Sensor Analog 839C015 876C002
Main 839R001 876D001
Display  — Std. 4% Digit Part of 876C003
’ 839R001
— Opt. 5 Digit for
710A Ranges Over 20,000 8390020 876C022
710B Secondary — BCD Output 839R002 876D004
— BCD/Analog Output 839R002 876D004
— BCD/Comparator 839R002 8760004
Part of
— Thumbwheel 839R002 876C005
— Analog Output (D/A) 839C021 876C023
Sensor Analog 839C015 876C002
T11A Main 839R001 876D001
711B Display  — 5% Digit 839D012 876D014
Secondary 839R013 876D015
Sensor Analog 839C015 876C002
Main 839R001 876D001
712A
Display 839D012 876D014
Secondary 839R013 876D015
Sensor Analog 839C015 876C002
Main 839R001 8760001
713B
Display 839D012 876D014
Secondary 839R013 876D015
110VAC | Main 838D003 876D006
705BP.
220VAC | Main 839D003 8760006
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Instrument Division International Cusiomer
Service Locations and Telephone Numbers

Domestic Headquariers

Mewlown, Connecticut
(Newtown, CT 06470)
Route 25

Tel: (203) 426-3115
FAX: (203) 426-4349

International Headquarters

Stratford, Connecticut
(Stratford, CT 06497)
250 E. Main Street

Tel: (203) 378-8281
TLX: 475-00171TT
FAX: (203) 385-0357

Brazil and South America
Dresser Industria

e Comercio Lida.
Manometros Willy Division
Rua Baraldi, 368

Caixa Postal 212-

CEP 09500

Sao Caetano do Sul

SP Brazil .

Tel: 55-11-453-5477

Canada

Dresser Canada, Inc.
Mississauga Service Centre
6688 Kitimat Road
Mississauga,

Ontario LEN 1P8

Canada

Tel: 416-826-8411

Europe, Alrica and Mid East
VDO-Dresser GmbH
Frankfurt Branch

An Der Sandelmuhie 13
P.O.Box 500152

D-8000 Frankfurt/Main 50
West Germany

Tel: 49-69-5806209

PRINTED 4 THE USA DRESEER INDUSTRIES
IN-PLANT FRINTING DEPT. | STRATFORD, CT.

10M e 5/83 » 250-2510

VDO-Dresser GmbH
Baesweiler Branch
P.O.Box 1120
D-5112 Baesweiler
West Germany

Tel: 49-2401-7201

VDO-Dresser U.K. Lid.
Warrington Service Centre
29/31 Rufford Court
Hardwick Grange
Woolston, Warrington

WAI 4RF England

Tel: 44-925-814545

Saudi Arabia

DARVICO

P.O.Box 539

Dhahran Airport

Saudi Arabia

P.O.Box 10145

Jubail Industrial

City 31961

Kingdom of Saudi Arabia
Tel: 966-3-341-0278

Japan

Niigata Ashcroft Keiki Co., Lid.
9-3, Kamata Honcho 1-Chome,
Ohta-Ku, Tokyo 144

Japan

Tel: 81-3-739-4924

South East Asia

Dresser Singapore

Instrument Operations

152 Paya Lebar Road

04-06 Citipoint Industrial Complex
Singapore 1440

Tel: 65-747-8395



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




