FINE CONTROLS (UK) LTD

Fine Controls have been supplying process controls & instrumentation

equipment since 1994, & now serves an ever expanding customer
base, both in the UK & globally.

We offer a full range of valve & instrumentation products & services,

with our product rangerepresenting leading technologies & brands:

Flow: Flow Meters & Transmitters, Flow Switches, Flow Control
Valves & Batch Control Systems

Temperature: Temperature Probes & Thermowells, Temperature
ransmitters, Temperature Regulators & Temperature Displays

Level: Level Transmitters & Switches

Pressure: Pressure Gauges &Transmitters, Precision &
High Pressure Regulators & I-P Converters, Volume boosters.

Precision Pneumatics: Pressure Regulators, I-P Converters,
Volume Boosters, Vacuum Regulators

Valves: Solenoid & Pneumatic Valves, Control Valves & Positioners,

Actuated Ball, Globe or Diaphragm Valves & Isolation Valves

Services: Repair, Calibration, Panel Build, System Design &
Commissioning

Fine Controls (UK) LTD, Bassendale Road, Croft Business Park,
Bromborough, Wirral, CH62 3QL UK

Tel: 0151 343 9966

Email: sales@finecontrols.com
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INSTALLATION, CPERATION AND MAINTENANCE INSTRUCTIONS

FOR

FAIRCHILD MODEL 85-D MULTI-STAGE RELAY

GENERAL INFORMATION

The Model 850 Spring Bias Relay provides an output pres-
sUrg Wnich 15 2 TuncTion of signal pressure plus setbias, Thus,
cdutput pressure can never be less than the bias pressure
which is =et inte the instrumant

Speclficztions Model 8530 Multl-Stage Relay

T s o i e 14 SCFM
100 psig [7.0 BAR] (Y00 kPa) suppy, (23.8 m*HA}
20 psig [ 1.5 BAR) (130 kPa) psig set

Exheuatcapacify: s i iehsiiinin sy 2050
downstream pressure & psig i4.3 m¥HA)

[.25 BAR] (35 kPa) above set prassure
Maximum Supaly Preasure ... 250 paig [17.0 BAN) (1700 kMa)

PRINCIPLES

The basic mathematical expression for this instrument
isi Po=Fs + K

A typical curve of output pressureversus signal pressure
with a bias ol +5 2519 15 shown.

Ihe ratio of output pressure change © signal pressure
change is 1:1 in standard units,

MOTE: Mode: 850 must be used on instrumert air only.
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Filotaperationis a nethad of achieving greater sensitivity of
contrél than that in a single slage where spring force s
applied directly to control a diaphragm assembly. By utiliz
irg a flapper nozz e wiich has very fine pressure control
capability andminimur Nlow, 8 valve which nas alarge flaw
capacity and which by itsell would not have senaitive pres-
sure control capabiity for large flows canbe contralled. The
Made 850 is 2 pilct operated. positive b as ralay

CF OPERATION 24

Pressure Change Under Flow Condifions ... Lzss than "
Setpressurg 20 psig 1.5 BAR] B3 Cm) W.S. trom
1150 kPa) supply 100 psig dead-ard sarvice (o
|7.C BAR] (700 kFa) 10 SCFM (17 m3HR)

Recocmmended Oparating supply pressere ... 1530 psig
[10 BAR] (1000 kPa)

Pressure Change dua
Supply Preasure Condifon ..o . Lessthan .2 psig
[.G14 BAR] (1.4 kPa) for
100 psi [7.0 BAR] (700 kPa) shange

Air Conaumption ... A Less than .1 SCEM (17 mY-R)

Arnbiznt 2mperature Mt e e -10°F te +200°F
(-40°C to 93.5°C)
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With supply pressure turred off and the adjusting knob
turned completely vul, alluwing the positive blas spr ng 1o
be relaxed, the supply vale and ralief pintle are seated
because of the upward force ofthe supply valvespritg on
the valve assembly. When supply zir is introduced ia the
irlet port, air will flow through ihe stainless stesl filter and
restriction to the top of the power stace diaphragm
assembly, through the nozzie and will flow to the
downstream side of Lhe relay, The action of the control
nas spring furnishes the differential pressure across the
nozzie to allow tlow. When the knob of the Mode 850
relay is adjusted to a specific set point the positive bias
spring exerts a force agaiist the pilot stage diaphragm.
Signzl P: exerts pressure against the pilet stage
diaph-agm arza. The combinzd force is equal to the
pressure Ps goting over the effective dlsphragm area pius
the force due to the posilive hias spring. The resultart
pressure Po eguals Ps+ K where Po is output pressu-e. Ps
is signal pressure and K is the spring constant This
condition is not azhieved until owput pressure rezches
tre dasired =set point Lintil then the combinad forca
maoves the flapper against the pilat stage nozzle and the
nozzle flow iz reduced. The nozzle back pressurs
increases and acts on the power stage diaphragm. This
fcrce acts aganst Ine control bias saring forze, the supply
valve spring force, and the force duz to downstream
pressure acling on the boltom of the control diaphragm
driving the power stage diaphragm assembly dowr,
openitg the sipply valve and allowing air 1o flow ta the
autlet part,

Downstream (outlel) pressure is lransmitted (o the pllar
chamber end exerts pressure o1 the underside of the pilot
diaphragm. The increase in pr2ssure an the pilot
diaphragm causesthe diapiragm tc move upward against
the force of signal pressure acting on the effective
diaphragm area and the pasitive bias sprirg forco. This



force moves the pilol diaphragm assembly upward,
allowing the flapper tc mave upward and venling the
nozzleto downstream. The flapper comes to 2 position so
as to maintain a noizle back pressure which acts
downward on the power stage diaphragm, balancing the
upward force of the downstream pressure on the control
diaphragm and the force of the contral ias and suppiy
valve springs. Downstream air pressure :cts on the
Dottom of the cower stage diaphragm assembly, moving
the assembly upward, allowirg the cupply wvalve 1o
throttle, maintaining output pressure.
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When set paint is reached, the force acting on the battom
of the power stage disphragm assemhbly iz in balanoeo
wilh the forces acting on the top of the assembly At this
point the force (1) due to downstream pressure acting
against the bettom of the powe: stage diaphragm
assembiy CIUS [Ne control Dias spring and supp'y valve
spring farcas and the force (1) due toflapper nozzle back
pressure acting on the top of the power stage diaphragm
assembly are in balance, The force (2) due to downstream
pressute acting on the bottem of the pilol stage
dizphragm and the forze {2) due te the sum o' signal
pressuce acting on the top of the pilat diaphregm and the
positive Digs spring force are in balance.

If dywnstream pressure starts to nise above set pont, the
increased pressure is transmittec through the chaanel to
the pilat chamber and exerts pressure on the undarside of
the pile: stage diapbragm. As the pilct diaphragm moves
upward, air ia vented thraough the flapzer nozz e reducing
the pressurz on the top of the power stage diaphragm
dssambly toa low value, Dawnsiream prassureactson the
uncerside of the pilot stage diaphregm assembly. The
Increased pressure assisted by the control bias seat spring,
farces t1e power stage diapbragm assembly to move Lp-
ward aliowing the relief seat to maove away from the relisf
mintle Exhaust take: place through the vent inthe spacer
ring

If downstream pressare falls selow set point, the reducad
pressure |s communicated 1athe pilat champe . Sincete
combined force due to Ps acting on top cf the pilot
diaphragm and the positive bDias spring force s now
greater than the force due to the reduzed pressure acting
in the battom of she pilot stags diaphragm, the diaphragm
will move cowr against the flapper and cloze aff the
flapper nozzle. “he increased nczzle back prassure will
act on the top ofthe power stage diaphragm and wi | forse
the diaphragm assembily to move down, opening the
supply vdlve and preventing decay of pressure Delow sert
point.
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INSTALLATION

Cilean all pipe lines to remove dirt end scale be‘ore in-
stallation is made. Apply minimum amount of pipe
compound to male threads of air line only. Start with third
thread back and work away fromend of line to avoid pos-
sikility of gatting compound into tha relay, Install relay in
air ling; body is fitted with %" NPT for infet and outlet
connections. Relay can be mourted in any position with-
out affectirg its operation. Inlet and cutlet connectians
dare labeled (look for arrows denoting direclion of flow
on underside of unit) and should be tightened securely.
Avoid undersized filtings that will limit flow through he
relay and cause pressure drop cownstream,
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i ; P MOTE: The Medel 85D must be used on o1 free air The
e use of a filter to remave dirt a1d entrained liquid in the

air lina ahead of the relay is reguired far correct per-

=0 ' formance. It an ar line lubricator is Jsed, it must be
Eall s | lpcated downstream bevond the relay in order to avoid
| interference with the relay perfarmance
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OPTIONS STANDARD UNIT

sSTD E u T
Spacer Rirg EB-10682- EB-16682-2
Sody and Valve Assembly  EB-13680-1 EE-13680-2
Bady EB-05311 EE-9531-5
Bonne: Assembly EB-3536-5 EE-8536-1)
Kol Assermbly EB-1142-1
Can CB-11029
Range Screw EB-8159-14
Mut EB-1120

OPTIONS LARGE PCRT UNIT

STD E U

Spacer Ring EB-1668-1 EB-16582-2
Body and Valve Assembly

Y NPT EB-16616-1 EB-16616-3

W NPT EB-16616-2 EB-16616-4
Bonnet Assembly EB-9536-5 EB-9556-10

OPTIONS
5TD T F PU

Knob Assembiy E3-11424

Cap EE-11029

Screw EE-5159-14

Mut EE-1120
Bornet Assambly FR-9535-3 EB-9536-7 EB-9536- |

Jam Nut EB-9552-3 EB-9552-3



ADJUSTMENT

There are no field adjustments requirec,

CPERATION

Relieve pressure or range spring before putting the 850
into sevice for the frst ime, | 0 operate turn the adjusting
screw slowly in a clock-wise direction until required
downsiream pressure is obtained. Turned ir this dirac-
tion, tha sorew ocompresses the range spring causng

increased outpul pressure. For decreased oulput pres-
sure, turn the screw counterclockwise In zddition 1o the
range spring the 850 may be coatrolled oy a pressure
signal into the bonnet that will add ta the spring incuced
2utput pressare,

MAINTENAMNCE

It will not bz necessary 'o perform maintenance of a “auting rature or this unit if oil free air is

usen.

TROUBLESHOOTING
Problem: Check:
Leakage Body screw tightness
Niaphragem
High Bleed Reliel pintle and -elief seat for

damage or cantaminatian

DifficLit to Adjust

Adjusting screw and ball

REPAIR PARTS LIST

A repair parts kit EA-16603-7, 8, 9 is available for maintenance of the Standard Mocel 83D relay.
A repair parts kit EA-16603-1 is available ‘or maintenance of the Large Port Model 85D relay.

Boady

Port

EB-16618-1
EB-16E18-2
EB-16€18-3
EE-15618-4

WMNPT
% NPT
“BSPT
% BSPT




Part No.
ER-1142-1
EB-11029
ER-8:53-14
Eaa Takle
EB-11020
EB-"21491
EB-83271- 4
ER.9547
ER-8530-3
EB-13681
FB-16651-6
Seo Tablz

10 Sea Table
11 EE-8343-3
‘“1MA EB-:3348-5

EB-12926-1

13A
18
18
9
20
va2
23

DEA-168603-1 Kit Camparant

EE-11580
EG-1032-2R
EG-1120
EB--3n74
EB-130-012-1-70)
EB-5212

Description

Knch Assembly

Cap '
Screw

Benne! Assembly
Spering Scat
Uiaphragm Assambly
Spring

Arwil

Filot Body Assembly
Diaphragm Assermbiy
Ciapbragm Assembly
Spacer Bing

sodly and Valve Assemioly

Onfice Assambly
Crifiza Aszamily
Dridpriragm
Spring

Spring

Sorawy

Mt

Pntle

2 Ring

Canical Spring

Flug

s for oand %5 pert it

" EA-1GE03-7 far 14" part unit

1286058 tor " por: unil
18605-9 [or '4" port unit

Standard Unit Tamper Praof Unit
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SERVICE KIT INSTALLATION

All Units

1. Chack paris in the SA-14637 or EA-1B605-1 Service Kt
against the paris marked with an asteriak in the exploded view
and the associated takle.

For Standard Unit

2. Loosen lack nut (18) and turn out Knob Azssembly (1) to
relieve tension on soring (5).

For Tanper Proof (T) Unit

2. Remave Caz (1B), loosen Nut {(1A) and turn out Range
Screw (1B} to elieve spring tensan.

All Units

3, Remove four bonnet screws (15). Causion: 3pring (13) is
In compression. Screws should Ee removed carefully,
alowing the spring to expand. Set aside zpring (13), spring
[3) and spring seat (3) after -emaoving Bonnet Assembly (2,
Lift Diaphragm Azzemoby (43, Piloi Body Assembly (7,
Ciaphragm (12), Spacer Ring (3) and Diaphragrm Assembiv
(& from Bedy and Vale Assembly (1),

4. Remove any pipe fittings n body parts,

5. Remove Orfice Assemtly (11) and Gasket (21) from
Bocy and Valve Assenbly (10),

6. Unscrew Plug {23) from Body (101, Remove and discare
pintle [18) and retain Conical Spring (22).

7. Replase O ring [20) on Plug (23) with O ring from kit
Lubricate with silicone grease. Place conicsl Spring (22)
wide end dowr, int2 cup of plug (23). Clzan Bodv Asserm-
bles (10) and (7} with a suitatle salvent Blaw dry with
compressed air,

2. Turn Bedy (10) over, su lhal 3lug end faces up,

8. Place pntle {19! from kit into plug end of body (100,
valve end up. Hold the pintle securely which extends from
the cpposte end of bady (10) and insert conical spring
(22) and pug (20} into the plug end of sody {10). Scraw
the Plug (23) inte Bady 10} until it is tight. Caution: Insure
that short end of pintle (19) fits into top of conical spring
(22).

10, Secure Orifice Assembily (11) and Gazket (21) from kit
Place gaskst (21) quer tireaded portion of Orifice Assem-
hiy (11} and screw the assembly into the port on Body (10)
opposile port marked GAUGE.

11 Place Spacer Ring (9) on Bedy '10) making sure that
six holes in the Spacer Ring match the six holas in Eody
{10},

12. Secure Diaphragm (12) from Kit and placs it on top of
Spacer Ring (9), making sure that six holes in the Dia-
phragm {12) mztch the six hales in the Saacer Ring (9.

13. Place the Pilot Body Assembly (7) an top of Dia
paragm (12), making sare that the six holes an the bettom
o Pilot Body Assembly {7} match the six holes in Dia-
pnragm {"2). Check that anvil (7) s seated in he center
haole of the spring Flate.

14 Secure Diaphragm Assembly (4) from kit and place it
in the recess of Pilot Body Assembly (7), so that the
Saring Aetainer faces up.

13. Place Sprng (3) over the spng retainer on Dia-
phragm Assembly (4).

16. Place Spring Cap (3} ower Spring (5] with recess in
Spring Cap (31 facing up. Lubricate recess with Molvcate
.

17. Paosition Bonnzt Assembly (2) over the Pilot Body
Asgzembily (7] so thal signal port in the bonnat assembly
(2} is over the port marked with the arrow pointing into the
unit. NOTE: Cutput port is on the side opposite Spacer
Ring (3) which has the vent hola,

18. Grasp the Specer Ring (9) firmly and lift up, being
careful that all parls above it remain in zlignmen:. Set the
stacked parts zsice.

1€. Secure Spring (13) from the kit and place it in the cug
en Body (*0), directly cver the pintle (19,

20. Secure Diaphragm Assembly 18) from the kit and
place it on top of Spring (131, mzking surs that holes in the
Diaphragrr mateh the six holes in Bady {10), when the
spring (13} is compressad.

21. Carefully place lhwe assemblad stack sel asidz in step
18 on top of the ciaphragm assemaly (8). making sure
large pistan is on top and that the six heles in the Spacer
Ring (9) match the holes in Diapnragm Assemhly (8)
Cempress the spring (13) and insert four screws (15) into
the Bennet Assembly (2), until several threads are en-
gaged on each screw.

22, Caretully tghten opposite screws until Spring (13
is compressed. Caction; InsJre that the screws do not cut
the diaphragms as shey are being tightened.

23. Complcte tightening of the screws (15, Lubricate Knob
Assembly screw (1) with Molycote G. Far Tamper Proof Urit,
reglace Cag (18) on regulatar,

24. Reinstail the relav in acoosd with i stallation insfructons
in the 1IOM and ‘ollow instructions in the Operation Section
for placing the relay back intu service.

LEGAL NOTICE:

The information set forth in the foregoing Installation, Operation and Maintenance
Instructions shall not be modified or amended in any respect without prior written
consent of Fairchild Industrial Products Company. In addition, the information set forth
herein shall be furnished with each product sold incorporating Fairchild’s unit as a

componentthereof.
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