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Overpressure Effect

2000 psig overpressure will cause a
zero shift of less than +0.25% of Upper
Range Limit for Range Codes 3 & 4
(Only Range 4 for AP); less than + 1.0%
of Upper Range Limit for Range Code
5; less than = 3.0% of Upper Range
Limit for Range Codes 6 & 7; less than
+6.0% of Upper Range Limit for Range
Code 8; less than *.5% of Upper Range
Limit for Range Code 9 up to 4500 psig
(For GP only).

Power SUpp'Iy Etfect
Less than 0.005% of span per voit.

Load Effect

No load effect other thap the changein
voltage supplied to the transmitter.

Mounting Position Effect

Zero shift of up to 1 inch H,O which
can be calibrated out: No effect in
plane of diaphragm. No span effect.

Performance
Specifications

Model 1152DP and 1152HP .

tZero-based ranges, Reference Conditions)

Accuracy including effects of linearity,
hystersis and repeatability

Model 1152DP: =+ 0.2% of calibrated
span for Range Codes 3, 4, 5; £ 0.25%
for Range Codes 6, 7, 8.

Model 1152HP: * 0.25% of calibrated
span (all Range Codes)

Dead Band
None

Stability

+0.25% of Upper Range Limit for 6
months.

Temperature Effect at Maximum Span
(e.g- 0-150in. for 0-25/150 in. H; range)

Zero Error: = 0.5% of span per 100°F.
‘Total Effect including Span and Zero
Errors: + 1.0% of span per 100°F.
(Note: Double the specified effect for
Range Code 3)

Temperature Effect at Minimum Span
{e.g. 0-25 in. for 0-25/150 in. H,0
range)

Zero Error: * 3.0% of span per 100°F.
Total Effect including Span and Zero
Errors: * 3.5% of span per 100°F.
{Note: Double the specified effect of

Overpressure Effect

Model 1152DP: 2000 psi overpressure
will cause a zero shift of less than *
0.25% of Upper Range Limit (Range
Codes 3, 4); less than *+ 1.0% of Upper
Range Limit (Range Code 5); less than
*+ 3.0% of Upper Range Limit (Range
Codes 6 and 7); less than + 6.0% of
Upper Range Limit (Range Code 8).
Model 1152HP: 4500 psi overpressure
will cause a zero shift of less than =
1.0% of Upper Range Limit (Range
Code 4); less than £ 2.0% of Upper
Range Limit (Range Code 5); less
than * 5.0% of Upper Range Limit
(Range Codes 6, 7).

Static Pressure Effect
Model 1152DP Zero Error: + 0.25% of

_Upper Range Limit per 2000 psi (Range

Codes 4, 5); £ 0.5% of Upper Range
Limit per 2000 psi (Range Codes 3,6, 7,
8).

Span Error: —1.0£0.25% of reading per
1000 psi (Range Codes 4, 5, 6, 7, 8);
~1.540.25% of reading per 1000 psi
(Range Code 3).

Model 1152HP Zero Error: + 2.0% of
Upper Range Limit per 4500 psi (all’
Range Codes).

Span Error: —1.0+0.25% of readmg per
1000 psi (all Range Codes).

Span error is systematic and can be
calibrated out for a particular pressure
before installation.

Power Supply Effect
Less than 0.005% per voit.

Load Effect

No load effect other thanthe changein

voitage supplied to the transmitter.

Mounting Position Eftect

Zero shift of up to 1 in. H,O which can
be calibrated out. No span effect. No
effect in plane of diaphragm.

Physical Specifications
All Models

Materials of Construction .
Isolating Diaphragms and Drain/Vent

- Valves: 31688

Process Flanges: 316SS
Non-wetted O-Rings:
Propylene and Buna-N
Fill Fluid: Silicone Qil
Flange Bolts: Plated Alloy Steel, per
ASTM A-540

Electronics Housing: Low-copper
aluminum, epoxy polyester painted or
austentlc stamless steel.

4 /4 40 AIC

Ethylene

et o sl

1/2-14 NPT
type screw

Electrical Connections:
conduit. Test jack
terminals.

Weight: 12 Ibs. with aluminum
housing: 16 lbs. with stainiess steel
housing, excluding options.

Functional Specifications
Model 1152AP and 1152GP

Ranges :

(3) 0-5/30 in. H,O (GP Units Only)
(4) 0-25/150 in. H,0; 0-2/11 in. HgA
-(5) 0-125/750 in. H,0; 0-10/55 in. HgA
(6) 0-17/100 psig/psia

(7) 0-50/300 psig/psia

(8) 0-170/1000 psig/psia

(9) 0-500/3000 psig (GP Units Only)

Output
4-20 mADC

Power Supply

External power supply required, up to

45 VDC. Transmitter operates on 12
VDC with no load for E output.code. 15
VDC for A and D output codes.

Span and Zero
Continuously adjustable externally.

Elevation and Suppression

Output Codes A and D: Maximum zero
elevation: down to 0.5 psia for
compound ranges (for Model
1152GP). Maximum zero suppression:
100% of calibrated span. End points
cannot exceed +100% of Upper Range
lelt

Qutput Code E: Maximum zero
elevation: 600% of calibrated span.

Maximum zero suppression: 500% of .

calibrated span. Calibrated span
cannot exceed £100% of Upper Range
Limit.

Temperature Limits

=20 to 200°F Amplifier operating

-20 to 220°F Sensing: Element
operating. .

—-60 to 250°F Storage

Overpressure Limits
Operating within specifications from
0.5 psia to 2000 psig (Range Codes 3, 4,

5; 6, 7, 8); 4500 psig (Range Code 9); -

without damage to transmitter.

Humidity Limits
0-100% RH

Turn-on Time
2 seconds. No warmup required.

Damping

Qutput Code A: Nominal fixed

response times of 0.3 seconds (Range
Code 3), 0.2 seconds (Range Code 4,
5), and 0.1 seconds (Range Codes§,7,

“ea- easisao “oas
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Output Code D: 4-position variable
time constant switch for nominal
response times of 2.0 seconds, 1.0
seconds, 0.5 seconds, or as above.

Output Code E: Time constant
continuously adjustable between 0.2
and 1.67 seconds. :

Functional Specifications
Model 11520P and 11524HP

Ranges

(3) 0-5t00-30in. H,O (DP Units Only)
(4) 0-25 to 0-15C in. H,O

(5) 0-125 to 0-750 in. H,0

(6) 0-17 to 0-100 psi

(7) 0-50 to 0-300 psi

(8) 0-170 to 0-1C00 psi (DP Units Only)

Output
4-20 mADC

Power Supply

External power supply required, up to
45 VDC. Transmitter operates on 12
VDC with no load for E output codes;
15 VDC for A and D output codes.

Span and Zero
Continuously adjustable externally.

Elevation and Suppression

Output Codes A and D: Maximum zero
elevation and suppression: 150% of
calibrated span (Range Codes 3, 4, 5)
or 50% of calibrated span (Range
Codes 6, 7, 8). End points cannot
exceed +100% of Upper Range Limit.

Output Code E: Maximum zero
elevation: 600% of calibrated span.
Maximum zero suppression; 500% of
_calibrated span. Calibrated span
cannot exceed £100% of Upper Range
Limit. .
Temperature Limits

—20 to 200° F Amplifier operating.
—-20 to 220°F Sensing Element
operating.

—60 to 250°F Storage

Static Pressure and Over P.ressure

Limits

Model 1152DP: 0.5 psia to 2000 psig
static pressure for operation within
specifications. 2000 psig overpressure
on either side without damage to the
transmitter.

Model 1152HP: 0.5 psia to 4500 psig
static pressure for operation within
specifications. 4500 psig overpressure
on either side without damage to the
transmitter. .

Humidity Limits

Volumetric Displacement
Less than 0.01 cubic inches.

Turn-on Time
2 seconds. No warmup required.

Damping

Output.. Code A: Nominal fixed
response times of 0.3 seconds (Range
Code 3), 0.2 seconds (Range Codes 4,
5), and 0.1 seconds (Range Codes 6, 7,
8).

Output Code D: 4-position variable
time constant switch for nominal
response times of 2.0 seconds, 1.0
seconds, 0.5 seconds or as above.

Output Code E: Time constant
continuously adjustable between 0.2
and 1.67 seconds.

LOAD LIMITATIONS
A & D OUTPUT CODES

4-20 mADC

LOAD © 1000
(OHMS)

OPERATING
REGION

T T T T T T
20 30 - 40

POWER SUPPLY (VOC)

LOAD LIMITATIONS
E QUTPUT CODE

4-20 mADC
1850

Y 27227772 7
1 A Z //,/’
m ///////Z////?/j’/

7 ‘/ //’ Z

.

7
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7.
¥

QOPERATING
REGION

12 20 30 40

POWER SUPPLY (VDC)
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b) High level analog signals (1 volt to 10 volts) are transmitted over

v twisted pairs which may be cabled with other pairs carrying a similar volt-
age level and current levels less than 100 MA. Shielding is not required
except as noted below.

c) Analog signals are not transmitted in the same cable as digital
signals. '

d) Analog signai cables are located at least six feet from a parallel
length of AC power cable and from AC machinery.

e) If signal cables are located in a high electromagnetic field area,
they are run in ferrous conduit which is insulated from ground at the sig-
nal source end only. The conduit is not connected to the system cabinet.

f) If signal cables are located in a high electro-static field area,
or close to AC power cables or digital signal carrying cables, they may
be constructed with a conducting shield insulated with an overall jacket.
Provisions are made to connect the shield to ground or to the computer
(but not both) at the time of system startup.

g) D{cital signals are transmitted over twisted pairs which may
be ca.bled with other pairs carrying like 31gnals The cable does not carry
AC power. Shielding is not required.

—

-

h) Pulse inputs are transmitted in the same cable as other digital
signals. Twisted pairs are required.

2.3.3 AC Power Wiring

a) It is recommended that system power should be provided from -
an independent isolation transformer located as close to the system as
practical. The transformer primary shield should be connected to the
primary low side and the secondary shield connected to the system ground.

b) A circuit breaker is connected between the isolation transformer
and the system AC input connections.

1l AR L EL AP SRR UL b b A A D TRV Al WM

-c) The isolation transformer must not supply power to any dev"EE
other than the system cabinet. Peripheral devices such as typewritex,

card punches, etc., must be connected to other power sources. <y
<

' d) The system requ1res 117 volts AC *10%, 60 Hz. - 3

' )
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1.0 Sgecifiéations
1.1_.Mode1 9223-E Electrical Characteristics

Input: Specified on meter scale. For éxample' 10-50 Ma DC.

Output: Sigma 67R4 relay, 5 amperes at 120 VAC resistive; 2.5
: amperes at 240 VAC resistive; 3 amperes at 28 VDC re-
sistive. Comsult factory for ratings for inductive
loads. Life in excess of 200,000 operations at maxi-
mum rating. :

Number of contacts: SPDT on standard units; DPDT on special order.

Internal Resistance: Approximately 40 ohm for 1 MA span to approxi-
mately 5 ohm for 100 Ma span.

Power: 120 VAC * 10%, 60 Hz. at 6 VA

. 1.2 Model 9223-E Performance Characteristics

1.2.1 Vertical Mounted

Indicator Accufacy: %% of Full Scale at standard conditions
indicatbr Accuracy: 1% of Full Scale, 15-55°C

Indicator Repeatability: %% of full Scale

Set Point Accuracy: 2% of Full Scale.

Set Point Repeatability: 1/3% of Span

Set Point Differential: %% of Span typical

Response: 1 sec. max., criticéily damped

Operating Temperature:' -10 to 60°C

Max. Allowable Temperature: .-lO‘tq +60°C

Photo Sensor Life:: Greater than 200,000 hours.

1.3 Model 9223-E Phvysical Characterigtics

Bezel - Cast aluminum
Face - Glass

)

_ N
Mounting: . Flush Panel )
Material: - Case = Steel, Green enamel flnlsh 2:
(]

<
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Instruction Manual

18175 : .
]'xlgv.:; CP Co Vendor File #M206-58
’ Specifications
DS

Measurement Range: ot [
Capsule Dewacnation A H c D
lange Limits, pet =15 to 42350 =15 ta 4750 —1I5 to +1500  —I5 to +3000
Span Limits, psi 25 to 250 50 to 500 100 to 1000 200 to 2000
Max. Overrange, psi 500 1000 . A 2000 4000

The instrument span ay be elevated or depeessed un s 300 pareent of span. Additional elevzticn up
0 1000 peceent of span’is avatable with an optivnal elevatinn kit. In either case, the s plus the cic-
vatiun or depression must not exceed siie range limits of the capsule,

Qutput:
Accuracy:

Working Temperature Limits
for Transmitter Body:

Ambicent Temperature Linits .
for Amplificr:

Power Supply:

Process Conneetion:
Eleetrical Conncctions:
Weight:

Pawer Consumption:
Process Connectiun Blouck:
. Topworks Caver:
Bellows Capsu!s

10 5C ma d-¢ into €23 onxms 2. 10<% ~=2N*
=0.5 pereens of span

=40 ["to +250 F

-20Fto +1680 F

63 35 voite d.c. 0 ma . : .
Iy=1nch) or V3-inch 22T .

Two 18-inch leads {rom hole tapped for t4-Inch conduit

20 1L

3 va d-c maximum

Forped Trie 216 Stainless Steel
Cast aluminuin, watertighe
Type 316 Stainlc.s Steel

— INSTRUMENT MOUNTING —

The transmitter may e mounted i any posxucn. The transmitter
eover must be hand tizhtened only, to provide a wat=riight seal.

LEavE
CLEARANCE
FoR JTMQ
ADJUSTNENT .

BASK
ELEVATION
SPRING ’
(orTioNaL) -

TV2" MUST OF ALLOWED TO REMOYE COVER

1

T CABLE

" PRESSURE
NEFIEF
ASSEvoLY

]\ 1" cumourr

g\\ EONVLCTXCM

PRESS. CONY,

1 |
I 0 NOT 3 OR 3 MY
RENDYVE ’
COIN STy R

[N TN
INSTALLAICN

MOUMTING M PE MAY
BL mURISUN AL

Fig. 3
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. SERIES 2000 DATA SNSTEM |
SERIES 3000 ANALOG-TO-DIGITAL CONVERTER

INTRODUCTION

The F&P Series 3000 Analog-to-Digital Converter (ADC) is designed to
measure process input signals under adverse environmental conditions aand
electrical noise. Excellent noise rejection is achieved by use of extremely
high input impedance (both normal mode and common mode), and dual slope
integration techniques. The high normal mode input impedance is obtained
by the use of a FET (Field Effect Transistor) amplifier which exhibits more
than 109 ohms input impedance (refer to Specifications Section). To obtain
the high common mode impedance, the entire measuring circuit is isolated
from ground and guarded. By using an especially designed power transform-
er having low stray interwinding capacity, the total input common mode equiv-
alent impedance is represented by less than 100 pfd. Control signals between
the isolated measuring circuit and the digital logic is by way of small pulse
transformers and relays, in order to maintain the low capacity rating.

The measuring technique (dual slope integration) consists of applying the |
input signal to a highly accurate solid-state integrator, for a precise period ‘
of time. In the standard version, this period is chosen to be exactly one cycle |
of the power line frequency (50 or 60 cps) for 16-2/3 ms integration time. The |
average value contributed by AC pickup is therefore theoretically zero and for |
that reason does not affect the reading (a2 high-speed version of the ADC pro-
‘vides a 2 ms integration time). The dual slope portion of the circuitry then
switches out the input signal and switches in a precise reference voltage. The
reference voltage causes the output of the integrator to ramp back to zero at
a fixed rate. The time for the output to reach zero is proportional to the
charge obtained from the input integration cycle. Thus, by using the same
integrator and the same components to measure the input signal and the ref-
erence signal, any long term drift or instability is cancelled out.

The entire ADC consists of 4 printed circuit boards located in the Multi-
plexer Cabinet. Power for the digital circuitry is derived from the system
logic supplies and the floating circuitry is driven from 117 VAC, through
the special power transformer. '

The Printed Circuit Boards are: _ ) —
~o

1. Power Sﬁpply - Floating supplies for amplifiers, gates andreferences:
+and - 15 VDC, +5 VDC and 6.2 VDC reference.’ ’*::

2. Analog Board - Contains all of the measuring circuitry an;témplifiers.

—



KEFERTHCLY

o
§ MATCHED TO WITHIR 100 PA. > % .
SYLVANLA * RECOMMENDED YENDOR, g
. 2 3
2.R38 L.l‘":.t \Co¥ FOR AM? VERS\D_M . ;\:L }J % o
K38 LSE oKX FoR 3312 Mo VERSION, o3
3. JUMPER T1 NEEDED FoR 33 1% VERSIoM. +5V 0O ? 1
R
! gl / (. [ Ay, AUIRORIANON | saca a7 | Crao. oY ] arre. oY MVILON DEMC AT IO FYATTTY . S o
Lot - LOGIC DIAGRAM FSGIER & PORTER CO. \
(@ -~ :1 . WANMET, A, LR A O
: - ADC ANALOG __ _ ® O
N A NO. .
N ENEERT Y e e B Pt RAL d R G E WERK €.6100g r.,u‘,azr,ghzl SC30'|582 \ 0\
aave Y oty (AR n[mm 7R Jarr. oy Javm 2608 3T Jscaus Juoca
L TRTSTYY

—_
it
i

XT3 I~}
. . !
e 220 42 4l 5% 14 %m i3
R QM at J N wef e
I Jie —— vll[_k_\)" ELM R@uRwve)
[} (ALY C
.ulzLA U( 4"01“ ARSLR g
Vo o-sv \/) AaEv Y DG NG ™ o /:.
GMD GMD © (E. 5‘]‘
Wy o
1
+15v U\ p -I‘)
9‘22 Gex L Y) M (,*‘ +
IN4\SAA (® © )
— oy HO LOAD QUTPUY VOLTAGE CR2 g
LN T I \3 e . RAMGE. = Q To 4 YOLTS 1.008%. 4 (oY
[EUY W J ot - ) ) DONKCE. KESIST, * 1K, 5% o P
cro us[ e A &t
30— AMA~4 . 4930 AN SETTING RESIon S
N | A nr rc.\uu CETTING, Rns\s1o{zs . +i5v °
. S5 Teo lowe g ——q— -I |- AnA- UET NS
E XYY § - T 100,f I | 81§ K MEW 50
VNASLA w Y (T . ke | WM - [[-123
N LV ] an & T\ s
F (%] — —_ | (1Y} L1%Y l
; T C.\uf I ‘ j) Riz -
= - R
ws3 | & L AN i m‘::,g. s Y4 Fy %m e .
V v GO GHMD  GRW J o DA 1] COUNTER
: gomaey o0 1 LT T @t M 2 gv—-234 JOVERFLOW
comnon — S wN040]
RAT 4G icrio oK
(1Y I AN~ ‘lw-w‘ Dj :
los W AN W ASLA 147 3
Y I.‘:R“ YA ‘J pb— 116V — ‘v
wse M- (M- -
I .
13U E4s : 10K YAV 2V
~15V — ANy -4 ISV e ®T D My { M |0
-u,FK :gol ’LOFK I \S00 suc"l:ho 2 w‘..:’::;l;eu
b L v ] iy w33 CoR
Gz ) o
THL905
.+
¢ ] [}

NOTES:
& 1. DIODES CR4,CRG ¢ CKIO, CRI (R456R)
SELECTED FoR LEAKAGE < \wA & OV

.

DM

Teeel T T T T T T 1T 1T V1 T T 1T T 1%




Amplifiers Manufactured Since August '66
(Part N-119-XY)

POWER SUPPLY

ltem

Cl, C2,
C4, Cé

c3

C5

c7

R2

R4, R5
R7

Rasistor,

carbon, 10 ohms +=5%, /3 watt N-110-CT

_TEST
* PCINTS

63-95v D-C
+
N
—_
3
KEY: bl
TERMINAL
=3TRIP
CONNECTIONS
- TEST
PCINTS
Description Part No. ltem Description Part No.
Capacitors, tantslum, 1.2 uf =10%, N-119-MB R8, R9 Resistors, carbon, 22K ==10%, l2 watt K-109-8F
35 volts . e
Capacitor, tubular, 0.033 uf =20%,  E-123.KY R B2, Diades, silicon, Type IN&45 N-109-FF
100 volts ' !
. Ra B
Caépacnlffor, tantalum, 325 uf =*=10%, N-119-NN C%S Dicde, Zener, Type INI595A, I5 V N-120-FK
YoITsS . sfe *
Capacitor, slectrolytic, 10 uf —10%  NO-I48-AF CRé D"’(%?;j:"’gyzmﬂﬁs éi‘;zb:'fff;m N-109-£2
+100%, 25 volts : . .

. o [e]] Transistor, Type 2Né54 (Oscillator) N-119-MA
Resistor, carbon, 150 ohms 5%, |2 watt N-110-LZ Q2, @3 Transistors, Type SP44i5 NOI48MB
Resistor, carbon Selected T Transformer N-119.LZ
Resistors, carbon, 10K =5%, !4 watt E-102-CS or N-119-XE

NOTE: With instruments listed for use in intrinsically safe loops

{Type T instruments}, Diode CR6 must be present across the feed-

back forece coil, and any replacement of transistors must be with -
the same types.
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