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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INSTRUCTIONS FOR THE INSTALLATION, OPERATION
AND MAINTENANCE OF

FAIRCHILD MODEL 22 COMPUTING RELAY

GEMERAL INFORMATION

The Model 22 Computing Rzlay provides an oatput
pressure moaulatzd by severzl input signs.

Specifications
Maodel 22 Relay

Inout and outpul pressure rarges oo, 3-15 psig
[ 2-1.0 BAR] i20-100 kPa)

Marmal aLpply prassure 20 paig [1.5 BAR] (1580 kPa)

Maximurn operating pressures
Signal end output pressure ... 50 psig [3.5 BAF]
{350 kPa)

Supply Prassure ... 130 psiy [10.0 BAF] (1000 kFa

)

Maximum overpressure 100 psig [/.U BAK] (700 kPa)
any connection 250 psig [17.0 BAF] (1700 kFa)
suaply connection only

ey T o s s o

Input to output ratios ............... 2
all within 2%

Ambicnt Tempesrature Limita o0, -40° F 10 200° T
(-407 C 1o 93.3° C)

Linearity of output pressure .. oo cowihin 004%
of full range
Repeatakbility ..... ..... for unbalances within tre normal

pressure renge, the output pressure
will repeat its previous value
within U.5% at ull rangs

Alr Consumpaon ... 0.06 SCFM (0.1 mYyHR) max.
2t 15 psia [1 0 BaR] (100 kPa) output
[In balance, an deac end s8-vice]

Qutput flow capacity ........... A forward flow ol 2 SCFM
(Mid-scale output, (3.4 mYHRA] will not
20 psig [1.5 BAR] cause adrep in output of
[150 kFa] supply) more than 3% of "ull rangs

Minmum output pressure ... 0 Psig (0 kPa)
at any supply pressure
Suppy pressure effect . A supply pressure

change of 5 psig [53;5 BAH] (35kFa) will not
charge the output pressure more
than 0.1% of ‘ull range

PRINCIPLES OF OPERATION

Wheanthe adjusting scew of the Madel 220z turmediora
specific set pint, the positive biasspring exeris a force
against the top o the diaphragm assembly. Signal A
exerts pressure against the top of diaphragm 2.

With no other signals introduced, the cambined force is
the result of positive bias sgring force and signal A
acting in the downward direction on the op of diaph-
ragm 2, 30 that Po=A+K whare Po=output pressure,
A=zpressure atport A and K=gpring constant “hiscon-
dition is achieved only when output pressure reaches
the desired set point. Until then the diaph-agm aszem
bly moves downward, causing the supply valve to open
and allowing supply ir to be trarsmitted to the outlet
port. Downstream pressure is transmitted o the control
chamoer, and is sensed in the underside of ccntrol
diaphragm 4. The increase ir pregsure on the control
diaphragm, aided by the forceof the contral bias spring
and the force of the supply valve spring, causes thz
diaphragm assembly o move upward against the lorce
ot the signal pressure at A acting on the positive signal
diaphragm and the positive biaz spring force This
force, acting through the pintle, aliows the supply valvs
to throttle, maintaining the cutput pressure. Dowr-
stream pressure acts on the top of the supply valve, and
I5 communicated througn the channel in e supply
valve to the bottom of the balance dizphragm.
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When set point is reached, the supply valve throttles to
keep the forces acting @0 the bottom of the coatrol
diaphragm in balance with the forces acting on the top
of the diaphragm assemkly. As downstream pressure
ircreasesahove set point, the force onthe bottom of the
control diaphragm 4' moves the diaparacm assembly
upward, ellowing the supply valve to be scated. As the
diaphragm assembly continues to move upward, the
reliet sear moves away from the rell2f valve, venting
exhaust air through the heles in the ring =pacer.
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When downstream pressure “alls below set point, the
decrease is communicated to the bottom of thz control
diaphragm. A decrease in pressure on the control
diapkragm causcs the diaphragm assembly to move
dowrnward, lowering the relief seat against the reliel
valve, As downwarc movemen: of the diaplragm
assembly continues the supply valve opers, increasing
dowrstream pressure until set point is reached. Diaph-
ragms 3 and 3’ have two times the surface area of
diaphragm 2 ', 4, and 4'. Signal pressure introducad al
port D exerts adownward force onthetop of diaphragm
3, and an upward force on the boltom of diaphragm 2.
However, because the area o1 diashragm 3 is twice the
area of diaphragm 2', a ne: downward force is produced
so that the output pressure is Po=A+B+K,

INSTALLATION

Clean all pipe lines to remove dirt and scale before
instzllation is made. Apply minimum amount ol pipe
compound to mele threads of theair line only. Stan with
‘he third thread tack and work away f-omthe end of the
ine to avoid the possibility of getting compound into
the relay, Install anitin system; body s fited with 14" or
3" NPT inletanc outlet connactions. The Model 22 can
pe mounted in a1y position without affecting its cpera-
tion, The inlet, cutlet, and a| signal ports are labeled
{look for arrows denoting directicn offlow on undersice
of unit) and should be tightened securely. The use of a
filter to remove dirt and entrained liquid in the air line
ahcad of the wnait & recomrmended for best perfor-
marce. If an air lina lubricator is used, it should be
locates downstrean beyond the unil in order to avo d
interference with the relay perfoermance. The optional
bracket 15 availlable tor mounting the relay.
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ADJUSTMENTS

Mo field adjustments are reguirad,

OPERATICN

Relieve pressure on rang2 spring befare putting relay
Into service Tor the first time, Ifa (K) constant isrequired
for operation, tusn tha adjusting =crew slowly in a
clockwise direction until -aguired negative or positive
bias setting is obtained. Set Dias (K) with no signal

inputs by adjusting the scraw. For negative biss setting
a known signal (higher than required negatve bias
must be inserted at Port A w1 B, Turn the adjusting
screw slowly in a clockwise direction until the requirec
negative cias s obtaired.

MAINTENANCE

The relay is 2asily dsassembled for the occasiona
cleaning or removal of foreign matter. Before this is
done, however, shut off valve upstream of the relay teo
pravent escape of air when relay is disassembled, There
is no need to removz the relay from the pipe fine.
Hemove the two 10-32screws on the battom of theunit
and pull out the inner valve assembly. Wasn inner valve

asserroly with solvent exercising care to avold damag-
ing diaphragm ard valve facngs. Replace assembly
carefully,

Tre vent ole in the power stage ring {located just
above the body) of the relay should be kept clzan,

TROUBLE SHOOTING

PROBLEM
Leakace

High Blead

Difficull to Adjust

CHECHK

Bedy screw tightness
Lhaphragm

Relief pintle ard relief scat
for damage or contamination
Adjusting screw

REPAIR PARTS LIST
A Service Kit is available for maintenarce of tha Model 29

EA-12133-1 EA-12133-2
Used on Catalog 22112 2232
22113 22213

22:12

22213

22822

22223

EA-12133-3

22412
22413
22422
22423
22432
22433

EA-12133-4

22512
22513

EA-12133-5

22612
2EB13



SERVICE KIT INSTALLATION

1. Check caemponents in sorvice kit EA 12133 ( )
against it2ms marked with an asterisk in the
exploded view and the associated table.

CAUTIOM: There are six individual diaphragms in the

Kit. Mote that they are stamped with ar identifying

number and a staterment “Plston Side”. This Is the side

that must be placed against the spacer as reasseribly
takes place.

2. Mark bonnet [2), the spacer rings (9, 12, 15, 18)
actualing ringassemtly (21). spacer Ring [25)and
budy (29) so that the relay can e reassemaled
properly. Alsa mark the diaphragms far reference
when replacing them with diaphragms from the kit,

CAUTIOM: Becertain, when reassarbling theunilthal

all ports in the spacer rings and the diaphragms are

aligned so thal the unit will ooercte properly. During
disassembly, the relationship between poris in the
spacer rings and the diapkragms should te noted

The stack should be taken apart as vewdiaphragms are

installed one by one.

3. Turn adjustirg screw (1) counterclockwise to
releass pressure on renge spring [5).

4. Loosen and remove six Screws (3) holding Bonnet
(2), Spacer Fings (9 12, 15, 14, 25) and Hing
Azssembly (21 to Body (291, Do this very slowly ta
release upward pressure on Spring (27) which will
force Bonnet (23 and all the Spacer Ring:s to rise
away from Body (29),

Femove Eonret (2) and set aside,

6. Remove Spring Seat (4) and Speing (5) and set
aside. Lift outthe stacked assembily of diaphragms
and rnng spacers. Ploce two Scrows (3) into the
stack oppoesite on2 another.

7. Loosen Locknut (8} and remove. Hemove Spring
Seat (7).

B Pull cut Relief Seat (24) and Spring Seat (23A)
from the stack. Place Spring Seal (23A) cn Ralie!
Seat (24),

8. Hold the assembly of Relief Seat (24) and Spring
Seat [234) in a vetical position,

Mcte marks made on spacer rings, actuator ring as-
sembly and diaphragms made in step 2.

Secure twe scrows (3). Turn the old atack over. As new
digphragms are asserrbled togethar with the old siack
rings and spacers onto the reliaf seat, note the orienta-
tion of these ilems in the old stack. Consult Figure 4
wiile building up the NEW stack. Place NEW diaph-
ragm (23) convaluted side LIP, over the relef saat (24)
Place spacer (22) from OLD stack over the relief seat
{24y weall facing up. Mace actiator ring assembly (21}
from CLD stack over the relief seat{24) two small holes
redarest the rim facing up,

Llse two screws (2) to keep parts alianed in the NEW
slack, Continue stacking NEW diaphragm (20 convo-
luted side down and aligned sc that the holes in the rim
of (21} are not blocked, {Chec< marks made in step 2)
spacer (19} from OLD stack, spacer ring ( 18) from OLD

th

stack waoll side up, NEW diaphragm (171 convaluted
side up, soacer (16) from OLD stack spacer ring (15)
from QLD stack, NEW diashragm {14) convoluted side
down, spacer (13) from OLD stack, spacer -ing {12
from OLLC stack (well facing down), NEW diaphragm
{11) eonvoluted side up, spacer {10) and spacer ring (8)
from OLD stack, NEW digphragm (8) convoluted side
down, spring seat [7) and faslen Lhe stack togetherwith
locknut (61, Made surethat all parts marked in step 2 are
in proser elationship to each othzr. Spacer (22) must
be in the stack in th2 position as saown RO NOT
inlarchange tre spacers.

NOTE: While putting the stack together, use markings
or the old diaphragms as reference to assure that
proper hole aligrments are maintained in the new
stack.

10, Remove the two Screws [3) from the NEW siack
Lift cut spring (27 and Spring Seat (28) from Body
(£9) and set aside.

11, Remove Spacer Ring (25) and Gasket (26) from
Bady (29) Discard Gasket (26).

12. Azmaove two Screws (34), Retainer Cap (33) and
Cartridge Retainer (32).

114 Using a soft hammer, drive out Inner Valve Assem-
bly {31) and Screan (31A] from Body (29..

I« Using a sultable dowel, tap out Seat Assenbly (20
fram Body (29), Obtain a new Seat Assembly {30
fram the service kit and place into the bottom well
of Body (29) brass end first. Seat the Assarihily (200
against the well shoulder. Dbtain Screen (31A) and
Irner Valve Assembly (31) from the kit and place
imo well of Body (29).

15. Face Retainer (32}, Betaner Cap (33) over Inner
Valve Assembly (31) and fastan to Bady (29) with
bwar Screws (34),

1. Pace Spring Seat (28) over Lhe lnnzer Valve As-
sembly pintle and make sure that it seats in the
well

17. Pace Spring (27} owver Sprirg Seat (28). Obtain
Gasket {23) from the service kit ard place on Body
(29} making sure that six large holes in e Geske!
(26} are aigned with six Foles in Body (29),

18. Pace Spacer Ring (25) over Gasket '26), making
sure tnat holes are aligned. Usa marks mace instep
2 as a reference.

19, Flace Spring (2) ove: Spring Seat (7) and make
*E:Eure it is seated. Flace Spiing Seat (4) over Spring

2.

20, Place Bennet (2) over assemazly in step 13, Flace
two Screws {3 in apposite holes and fasten
assembly 10 Body (23). Gonsideabla downward
ferce must beappliedto overcoma the forze of the
two springs. Do the same with the remaining four
Screws (3.

21. Follow the installation instructions in the IOM, to
reistall the relay and he instructions Inthe operat-
ing section of the IOM to place the relay back in
service,



Index Part No. Description 5
1 EG-13653-1 Adjusting Screw & Nut Assembly
2 EB-1894 Bonnet
3 EB-1032-52 Screw
4 EB 6058 Spring Seat
5 EB-6060-30 Spring
6 EB-8071-3 Locknut
7 EB-8059 Spring Seat
'8, 1 EB-13761 Diaphragm
9 EE-134494 Spacer Ring
10 EB-8060 Spacer
12 EB-BISE Spacer Ring
13 EB-8062 Spacer
4 17 EB-13782 Diaphragm
15 EB-8157 Spacer Ring
16 EB-8081 Spacer
18 EB-8055 Spacer Ring
1 EB-8062 Spacer
20 FR-13781 Ciaphragm
21 EB-14586 Actuacor Ring Assembly
22 EB-806.3 Spacer
T3 EB-13729A Diaphragr
234 EE-8064 Spring Seat
24 CO-a065 Reliel Sezl
25 EB-8052-2 Spacer Ring
26 EB-8051 Gasket
27 EEB-B0&Y Spring
28 EE-8068 Spring Seat
29 EE-14745-3 Body
*30 FR-a070 Seat Assembly
"3 EB-1820-2 Inner Valve Assembly
31 A EB-60 |7 Fler Screen
a2 EB-BO27 Cartridge Betainer
33 EB-7136 Ratairer Cap
34 EB-1032-G Screw
OPTIDNS

All Madel numbers end ng in 2 have 14 NPT port.
Anending in 3 ndicates a % NPT port.

Forexample;
Model 22112 has a 4 NPT port,
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ALIGH VENTHOLES
& — 1 7  ASSHOWN
5 EXTERIOR VIEW
L
‘¢- hd - —— EE 8071 3 ()
I /
(&) EB-13781 EB-2055 (7
(S) EB-134%9 k , e EB-B080 (1€}
(1) EB-13781 .—.._:_\\ e ;
(12) EB-80ZS —_— _F : EB-BOEZ (13)
(14} EB13782 — — i
(15) EB-8057 ' EE'E‘:’E‘ “E:
- ] “0-D0G2 {15
{17) EB-18782 e : :
(18) EB-0ES e o] { = EB-80€3 {2z)
(20) EB-13761 : -
{21) EB- 14586 / 3 EB-8064 (234)
Figure 4
QPTICN OPTION
22112 22112u 22113 22312 22313
Eody EB:14715-3 EB-14745-4 Bady & Inner Valve Azsembly ER-133924 FR-13/402-2
Actuator Fing Assy. EB-14588 Adjusting Screw & Mut EB-13383-1 EB-13653-1
Ciaphragm EB-13729 Space’ EB-9170- |
Bonnet Sub-Assy,  EB-1895-1 EB-1805.2 Bannet Sub-Assembly EB-1835-1
InnerValve Assy, EB-13388-1 EB-13898-5 Draphragm Assemily EB-13333
Mipe Mug EE-1174 EB-181811 Spacer Hing EE-2170-1
Spacer Ring EB-8052-2  EB-BO52-5
OPTION
OPTION 22612, 22432, 22412, 22422
prial 22213 Bouy & Inner Valve dssembly EB-1359241
22222 22223 Adiestng Screw & Mut EB-13553-1
Body EB-14745-3 EB-14745-¢ Spacer Rirg EB-9170-2
Adjusting Screw & Mut EB-13862-1 EB-13£53-1 Bonnot Sub-Assambly EB-1805-1
Bonnet Sub-Asseribly EE-18951 EE-18£5-1 Diaphragm Assembly EB-13885
Body & Valve Assembly EB-1358%-1 EH-13&95-1
Spacer Rng EB-8052-1 EE-B052-1
Elbow EB-322% OPTION
Mylo Seal Tubs EB-33a4-3 2z512 2251:zU 22513
Body & Inner
Walve Aszy. EB-13832-1 EB-13392-3 EB-13832-2
Adjusting Scrow FR-13R53-1
LEGAL NOTICE: Bonnet Sub-Asgy. EB-189541 EB-1895-2
Space” Ring EB-3170-1 CO-9170-G
The information set forth in the foregoing
Installation, Operation and Maintenance ﬂ é
Instructions shall not be modified or IS ONL2 000 Q
amended in any respect without prior T FAIRCHILD

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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