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 14 POSITIVE AND NEGATIVE
BIAS RELAY

GEMERAL INFOBMATION

The Fairchild Maodel 14 bias relay provides for
reproducticn of a signal pressure plus or minus the
spring bias setling.

Specifications

Model 14
Flow Capasity ..usieiwmiien 40 SCFM (68 m¥FR) max
{100 psiy [7.0 BAR] 700 kPa) supply;

20 psig [1.5 BAF] (130 kPa) set point)
RN AL ARG IN it v i e 5l SCFM

{Downstream pressure & psig A mAHR)
[3.5 BAR] (35 kPa) above set pressure)
SENSHIVILY w...covoeereieecree e s srannen, 16" (1.25 em) W.G.

Efect of sUpply o Less than 0.1 {}S't?
Jressure variation [L.o07 BAR] (.7 kPa
for 100 psin [7.0 BAR]

(700 <Pa) change

Supply pressure i e 250 psig [17.0 BAR]
AT00 kPa) nax

e 130 p5ig [10.0 BAR]
000 kPa) max.

Qutput pressure .......oceeen.c. 150 psig [10.0 BAR]
4000 kPa) max

e Pipeoor panel

Signal pressurg ..oeee...

7, [T ) L R e e

Ambient temparature o, =40°F 1o £200°F
-40°C to 83.3°C

PRINCIPLES OF OPERATION

When the knob of the Model 14is adjusied to a specific
setpoint, the range spring exerts a force against the lop
of the signal diaph-agr. Signal pressire Ps also scts
agalnst the top of the signal diaphragm. The negative
bias spring force acts against the bottom of the signal
diaphragm, The combined force is the result of the sum
of Fs actingon the signal diaphragrm ares and tha range
spring force, minus ‘the negative bias spring force
ass sted by the supply valve spring force. The resulting
cutout pressure Po=Ps + K1-K2 or Ps+ K where Psis
signal pressure, and K is the combined spring ccnstant,
This force keeps tha relief seat aga nst the relief vave.
This condition is achieved only whan cutpat pressure
reaches the desired setpaint. Lintil then, the downward
force opens the supply valve, allowing supply air to be
rowecd to the outlet port Downstream (outlet) pressare
is transmitted through the aspirator tubza to the conirol
chamber where It & sensed on the underside ot the
control diaphragm. Thz increase in pressure on the
control diaphragm causes the diaphracm assembly to
move upward, sliding on the seal tube against the foroe
of the signzl pressure acting on the signal diaghragm
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and the range spring force acting on the piston, assisted
by the negative bias spring fcrce. This force, acting
through the pintle, allows the supply valve to flhroille,
maintaining the oulput pressura,

When setpoint is reached, the force acing on the bot-
tom of the control diaphragm is in balance with the
force zcting on the top and boftorn of the signal
diaphregm.

It downstream oressure increases above setpoint, the
increas: is transmitied through the aspirator tube tothe
control diaphragm. The increased pressure acting on
the control diaphragm area moves the diaphragm
assembly upward, allowing the supply valve to be
seaied. As the diaphragm assembly cortinues to maove
upward, sliding on the seal tube, the relief seat moves
away from the relief valve, allowing downstream air to
exhauzl througa the port in the ring spacer, If down-
stream pressure decreases below set point, the pras-
sure decrease ig transmittec through the aspirator tube
to the contral diaphragm. The decreasa in pressure on
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thecontrol diaphragm causss the diaphragm assembly
to move downward, lowerirg the relief seat against the
relisf valve, As -he downward movemernt of the diaph-
ragm essembly contirues the supply vale opens,
increasing downstream pressura until set peint value is
reashad, For negative bias, the compresson on he
positive bias spring is relieved by backing out the knnb
In this case, the negative bias spring inside the diaph-
ragm assembly exerts an Lpward (or negative) force,
lifting the relief seat away from the pintle, allowing
downstream pressure to axhaust through the ring
spacer port In order to achieve output, the signal pres-
surz must be greater than ihe resulting negative bias.
The output pressure remains firm until the signal pres-
surz reaches some value greater than the negative bias.

IMETALLATION

Clean all pipe lines ta remove dirt and seale before
installation is mads, Apply minimum amount of pipe
compound o male thrzads of alr line only. Start with
third thread bzck and wor< away from end of line to
avoid poss bility of getting comaound into r2lay |nstall
ralay in air lina: hody istitted witha 46" or 38 NPT ior -he
inlet and outlet connections. Relay can be mounted in
any position without affecting itz operat on. Inlet, outlet
and signal connections are labelled (look for arraows
daenoting directicn of flow on underside of unit) znd
shouldbe ightzned secure y. Avoic undersized fittings
that wi l lirrit flow through the relay and cause pressure
drop downstream. The use of a filte- to remove dirt end
entrained liguid in the air line ahead of the relay is
reacommended for best performance. If an air lina lubri-
cator is usad, it sheuld 2e located downstream bayeond
the reloy in order 1o aveid interference with the relay
peformance,

MOTICE
The presence of certain diester cils in airlines may
hasien deterioration of the elastomers and thus de-
crease the pseful life of this unit,
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SERVICE KIT INSTALLATION

MNOTE: Service kit natallation instoucioms ane bepical for the
standard Model 14 unit. Partial edploded views are inclidee

for the Tamperoot Opton companents.

Also included are Cption Tables which identlfy components
which are changed from -hose of the Standard Madel 14 unit.
Elank spaves inthe table mean that the Standard part is used,
The designation NA in the table means that the standard part
15 not applicable,

FOR MODEL 14

1. Check parts in the EA-12128-(1) servina kit against the
parts marked with an astarisk in the exploded view and
the associgled table,
Mark Bonnot Aazembly (3] anu Budy (10} sothat he relay
can be reassembled correctly.
3. Tuin Knob Assernbily 11) counteralockwise to relesse rorme-

pression on Range Szring (5.

2

FOR MDDEL 14 TAMPERPROOF

1. Check parts in the EA-1212841) service kit against the
parts marked with an asterisk in the exploded view and
the associated table,

<. Mark Body (8) and Bonnet Assembly (15) so that they can
be neassembled properly,

3. Rerove Nut (14). Tum Range Serew (2B) counterclock-
wise o reléase pressure on the Range Spring (5).

FOUR ALL MODEL 14 RELAYS

4. Romove six Sorews ([0 holding the Bonnel Assembly (3)
and Dizphragm Assembly (9) lo Bady (10).

5. Remove Bonnet Assembly (3}, Spring Szat (4) and Sping
15) and gel aside,

B, Remove Diaphragm Assembly (9) and discard.

7. Hemove two Screws (18) 1olding Fetainer Plate (17) and
Relainer Cap (10) to 2ody (10). Set aside Plals 117) and
Cap (19).

8. Press out Inner Valve Aszembly (15 and Screen {14) from
the top of Body (10).

9. Remove four Screws (11) holding Sea Plae Assarrbly
{13} to Body (10). Remove Seal Flee Assembly (13) and
set aside. Remove gasket (12) and discard.

10. Using a soft hamrmer ¢r dowel rod, press out Seat Asscm-
bly (#9) ‘rom Body {10) and dizcard.

11. Secure Seat Assembly (29) from service kit and place into
bottom tora of Hogy (10) brass end first until it is sealed
in the bottom of the center bore.

12. Turn Body (10) right side up and place Gasket (12) into
center wall so thal indents in the gasket are opposite the
four tapped holes.

13. Place Seal Plate Assembly (13) in'o Body (10) 3o that
aspirator extends inte the OUT paort of [l Body (10} and
four holes in Seal Plate Assembly (13) ara aligned wih
four holes in Budy (10). Secure Seal Plats Assembly (13)
to Body (10} using four Scraws (111,



Index Fart Mo, Daseription
1 EB-4124-1 Knob Assembby CAER BOOR - /{D
14 EB-7O57-2 Cas Nut f-ﬂ;‘:’_';
2 EB-1122 Lock Mut = = _ A
24 EB-1122 Nut LU\” A
JB EB-8153-16  Adusting Screw B =
3 EB-1893 B et Aasenibly E/-f _F,-ﬂ'&,-
4 EB-6055 Speing Seat ; _H_e-f" -
3 SeeTable Spring o /xf_!
3 EB-1032-32 Screw ; L
"3 See Tahble Dizphragm fssembl i g
13 EB605) Body oyl e
g EB-1032-5 Screw =
12 EB-50453 Gimskat ;g .=
13 EB-1948-1 Seal Plate Assembly &\‘:":n,;
*14  EB-&01T Sgoeen i
"5 Saa Table Inrar Valve Aszembly
16  EB-7156 O Ring
17 EB-B0OZ7 Retainer Plate
18 EB-1032 & Sorow
18 EB-7136 Retainer Cep
25 EB-88H Spring
= EB-GOT0 Deat Assembly /_;_ =
‘EAID2128 Servicn Kit componants 0 e O

Range psig [BAR] (kPa) Spring
—-15to2 [—1.0to .15] {15) EB-6080-20
—15t0 10 [ 1.01te.7] {70} EB-BDE0-3D
—15 to 30 [=1.2t02.0] [2C0) EB-G060-60
—I5t0 100 [-1.3t07.0] (70 EE-80&0 150
[4, Place soreen (1d) o s kiLinlo groove of [nne. Valve

Assembly (18] from service <it. Place Inner Valve Assem-
bly (15} into bottom bore of Body (101, pintle end first and
press in undil it seats,

. Secure Ratainer Pate (17) and Cap (13) o Bady {10 us-
i1g fwio Sorews (18],

. Turn Body {10) right sice up. Place Ciaphragm Assembly
{9) on Bady (10), aligning six hales in Diashragm Assem-
by (9} with gix holes in Bady {10).

. Center Spring (5) en Digphragm Assemby (8} Plaze Re-

fainer {4) on top of Spring (5).
Using marks made in step 2, align Bonnst Assembly (3)
with Jody (101, Use six Screws (8) to fasten Bonnet As-
sembly (3) ard Daphragm Agsamtly (9) to Body (10).
Reinstall Sap {1A) to tamperprosf urit.

. Reinstall the relay in ascord with instaliation nstructions
in the IOM-and follow irstructions in the operalion section
for placing the relay back in service,




ADJUSTMENTS

There are no field adjustments reguired.

OPERATION

Religve pressure on range spring befure putting relay
into service forthe first fime. To operate, turn the adjust-
ing screw slowly in a clackwise directicn until raguired
positive bias setting is obtained. Turned in this direc-

tion, the scrow compresses the range spring causing
increased output pressure, For decreased output pres-
sure o negative Lias setting, turn the scraw counter-
cleckwise,

MAINTENANCE

The relay is easily disassembled for the occasional
cleaning or removal of foreign matier, Before this is
done, haowaver, shut off valve upstream of the relay to
prevent escape of air when relay is disassembled. There
iz no need to remove the reay from the pipe ling;
remove the two Ne. 10-32 screws on the bottom olthe
unt and pull aJt the inner valvs assernbly. Wash inner
valve assembly with solvent exercising care lo avoid

damaging diaphragms and valve facings. Replace as-
sembly carefuly.

The vent hole in the tpd]\: of the 'E'FLF' should be kep:
clear. A slight flow of air through this holeis necessary
for the proper operation of the relay.

Tre adjusting scraw should be lubricated with Moly-
cote type "G Jrease.



TROUBLE SHOOTING

PROBLEM CHECK

Leakage Body screw tightness
Diaphragm

High Bleed Relief pintle and relief seal

for damage or contamination

Difficult to Adjust Adjusting screw and ball
Seal ring lubrication

REPAIR PARTS LIST

Service Kits are available for maintenance of the Model 14 relay.

EA-12128-1 Standard
EA-12128-2 Mon-Releiving (M)
EA-12541 Silicone Parts
EA-12542 Viton Parts

LEGAL NOTICE:

Theinformation 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 unitas acomponent thereof.

lize
1509001:2000 6
Certified FAIRCHILD
INDUSTRIAL PRODUCTS COMPANY IS0 9001:2000

3020 WEST POINTELVD. WINSTON-SALEM, NC 27103-6708 FM NO. 25571 _
TEL 336-653-3400 FAX 336-859-9323 1S-30000014
Litho in USA
www. fairchildproducts.com Rev. | 06/03



