INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS

FOR

FAIRCHILD MODEL 21 ADJUSTABLE RATIO RELAY

GEMERAL INFORMATION

Tre Model 21 adjustable ratio relay provides an outlet
pressure with a high volume of flow which is a repro-
duction of the signal pressure multiplied by the ratio

Specifications

Madel 21
FIOW ivverrenrsemnernnsssesresemrenennnss 40 SCFN (B8 MYHR)
Exhaust capacity .................... 5% SCFM (2.4 m¥HR)

[Downsiream pressure o psig
(.35 BAR] (35 kPa) above sat pressure)

SENSIHIVILY coeeviisvicisrrssrinsenieninns 0.8 % (1.27 cm) WLC

Eflect of supply
pressure variation ..... less than 0.1 psic [.007 BAR]
(.7 kPa) for 100 psig [7.0 BAR]
(700 kPa) change

.250 psi
"[17.0 BAR] (1700 P.F‘a%

Maxirum signal or autput prassure . 150 2sig
[1c.0 EAH] (1000 |-F"E!]

Batio range . .. 30:1 thru 1:30
[First number indicates 5|gnal p-nswm sacond
number indicates output pressure)

Maxirrum supply pressure ...

PRINCIFLES OF OPERATION

Ihe Model 27 consists of 2 signal chamber lever arm, 8
Mode 20 output valve body and pivot assembly for
lever arm adjustment, The ratio of output pressure tc
signal pressure is infinitey adjusiable. Signal adust-
ment range permits signal amplifization of 1:30 or sig-
nal reduction of 3001 by rotation ofthe ratio adjustment
knob. An infinite number of ratios can be obtainec
within the limitation of the relay,

The signal pressure acling on the signal chamber
diaphragm transmits a force througn a lever to the
control diaphragm and thus sets output pressure, | he
lewer fulcrum is adjustable.
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Figure 1

Output pressura s a tunchion of signzl pressure times
the ratio of lever arm lengths on either side of the
fulcrurm.

The ﬁugnal pressure performs the lunction of the range
spring in a pressure regulator. The signal acts against
the pistor and diaphragm which exert a force against
the lever arm. The lever arm pivots about the _piw]l
assembly to exert a force against the ccntrel diaph-
ragm asszmkly. The diaphragm assembly is a high
strength, deep convoluticn balance diaphragm. Force
exerted against the diaphragm assembly acts to oper
the inner valva and allow inlet pressure at a high flow
rate at the outlet port and control chambar exerting
balance force against the signal. A floating seal ring
isolates the control chamber and increases stability by
reducing the effect of high fows.

A bias can be inroduced by means of the set screws

Tne Model 21D is available with both input and cutpur
adjustable bias. Maximum input bas is 3 psi. Maximum
putput bias 158 ps. [ he basic mathematical expragsion
for the bias in this relay is:

Po={Ps-K1j A+X2

Fo = Qutput Pressure
Ps = Input Signal
R = Ratio of Setting
= Inpul Bias (=) Cnly
K2 = Dutput Bias (+) Only



INSTALLATION

Clean all lines to remove dirt and scale befare irstalla-
tion is mads. Apply minimum amount of aipc comn-
pound ta male threads of air line only. Starl with third
thread back and work away from end of line to avoid
passibilty of getting compound into air lines.

Install relay; the unitshould be mountedin the horizon-
tal position for best operation. The '4” or %" NFT inlet
and outlet connections are labelled; look for arrows
denoting direction of flow through the baoster on the
underside of the un t, The signal line is tapped W NPT
connaction. All connections should be securely tight-
ened. Avoid undersized fittings that will limit flow

threugh the relay.

Theuseof afilter to removedirtand entrained liquid In
the air line ahead oftherelay is recocmmended for best
performance. [fan air line lubricater is used, it should
be located downstream beyond the relay n order to

aveid interference with performance,

NOTICE

The preserce of certain ciester cils in airlines may
hasten deterigration o the elastomers ard Wus de-
crease the useful lile of this unit.
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SERVICE KIT INSTALLATION

1. Check the parts in the EA-12132 servica kit against
the parts marked with an asteisk in the explcded
view and the associaled lable,

2 Remove six Screws (1) attachirg cover assembly of
Model 21 (2} to Base (3).

3. Remove Gover Assembly (2) and szt aside.

4 Remouve Spacers (4) and set aside.

5 Remove two Screws (5) holding Lever Arm (6) tc
valve End Spacer (7) and Signal End Spacer (8}
Set lever arm and screws 2side.

& Bemove siz Screws (9) holding Signal Chamber (24]
to the Madal 2 Base (3).

7. Remove Mode 21 Basa (31,

8. Remove six Screws (11) holding thz Model 20 Body
Assambly (12) to Model 21 3ase (3). Mark bath Backy
Assembly [12) and Base (3) so that they can be re-
assermlec in e same gosition.

9 Bemove Bady Assambly (12) from Base (S} by tap-
pirg it lightly with a rubber or rawhide mallet.

10, Bemove two Screws (13) holding Retainer Cag (14)
to Body Assembly (121, Bemove Retainer Cap (14)
and Cartricge Jetainer (15) and set aside.

14,
15.
16.

19.

. Fermnove Diaphragm Assembly (*8) from Model 20

Bady Assembly (12) and set aside.

. Tap inner Valve Assembly (17) gently with a rubbar

mallet to drive it cut of Body (18).

. Femove four Scraws (190 holding Seal Flate 2U) to

Body (181, Sat the screws and seal plate asida.
Fermove Gasket '21) from Beody (18).

Using rubber maliet, drive ou: Seat Assembly (22
Secure Seat Assembly (22) ‘rom kit and insert irto
bottom of Body [ 8), orass end first, until it is seated
against the body shoulder.

 Cacura inner Yalve Azsembly (17) and Screen (17A)

from kit. Assemkle screen to inner valve assembly
and insert into Body (18), pintle first from bottem end
unitil brass shoulcer is flush with the bottom. Replace
the Cartridge Hetaner (75) and Retainer Cap [14)
set aside in step 10. Insert two Screws (13) and
tighten.

. Secure Gaskel (21) rom kit and place in Bocy (18],

zligning holes in gasket with holes in body.

Place Seal Plate (20) removed in Step 11 over Gas-
ket (21) making surc that aspiratortube is in the cham-
ber rext to the QUT port. Insert four Screws (79} and
tighten alternatety until snug.



Item Fart No. Description

I EE-8603 Soraw
a EE-OR77-2 Cover Assembly
3 EE-10630 Base
4 EE-3705 Spacer
5 EE-0673-4 Serow
g EE-9682 Lever Arm
7 EE-9663-4 Spacer-Valve End
g EE-B563-3 Spacor-Signal End
9 EE-1032-12 Screw

11 EB-1032-12 Screw

12 EC-1861 Body Assembly

15 EB-1038-2 Screw

14 EB-7138 Retainer Cap

20.

15 EB-8027
16 EB-9679-1
T EB-1820-3

Carlridge Aelainer
Diaphragm Assembly
Inner Yalve Assambly

A EB-6017 Sereen
18 EB-&50%50 Body
@ EB-1032-5 Screw
20 EB-7D386 Seal Plate Assambly
21 EB-6053 Gasket
22 EB-9047 Seat Assemibly
‘23  EB-9678 O aphragm Assembly

24 ED-4G20 Signal Chamber
*EB-12132 Kit Componants

Position body assembly {(12) so that the IN part is
facing the viewer. Secure daphragm assembly
(16) from kit, ard position diaphragm sc that
spring retainer cutout is fo the left. Insert seal on
diaphragm cver seal tube on seal plate |20},
gently.

MNOTE: Assure that seal in diaphragm assembly is not
pulled oul of diaphragm assambly, making the seal
inaffective.

21,

22

25

Align mark on body (12) madz in step 8 with mark
on baseplate [3). Inset six scraws ramaved instan
& and altzrnately tighter screws to fasten body
(12} to beseplate (3).

Remove diaphragm assembily (23) from baseplate
[(3) and replace with assembly from service kit
rmaking sure that holes in the diaphragm assembly
are aligned with holes in the mounting plate.
Using six screws (9) removed in step 4, reassem-
ble diaphragm assembly (23) and signal chamber
(24) 1o baseplate, Screws are inserted from the
underside of the maounting plate and should be
tightenaed alternately to prevent warping ol the
plate,




24, Place lever arm {B) acrossvalve end (7} and & gnsl
e1d (3) spacers (counterbored hole closesttoend
of lever arm over valve end spacer) and faslen o
the spacers with two screws (5).

25. Replace spacers (4) set aside in step 3 and align
with haoles in the mounting plate (100

26. Place cover assembly (2) sel aside in step 2 over
base (3) making sure that knob end of cover is
positionad over the valve end of the Maodal M
Baseplate (3). In sert six screws (1),

MOTE: The cover assembly will have to he positinned

so that the dual bias springs straddle the lever arm.

27. Alternately tigntan the screws (1) attaching the
cover assemoly (2) to bese (3.

28. Reinstall the relay in accorc with the installation
instructions i the 1OM and follow inatructicns in
the Operation section for placing the transducer
back in service.

ADJUSTMENTS

Bias Adjustiment Se ralio al 1.1 as indicated on the
indicator. Back out both oias adjusting screws (63) (at
either end of the unit) spplv supply pressure to tre
relay Turn clockwise hias screw to the output end,
until :he desired bias is reached {do not exceed 9 psi).
Note the output pressure of the unit. Apply 10 pei
signzl to the signal port. Naote the output pressure of

the unit. Dutput should only increase by 10 psi. (If not,
adjust the ratio until the output reads 10 psi, increase.)
Mow, adlust (clockwise) inoul bias adjusting screw
until the output is decreased by the exact amount of
inpu: bigs desired. The unit is now set for the correct
inpu: and outpul bias.

OPERATION

Use the ratio knob to adjust the ratio to any desired setting. Clockwisa roration oftheknob will decreasethe ratio ot

cutput prossure to irput pressura,

MAINTENANCE

The relay is easily disassembled for the occasional
cleaning or removal of foreign matier. Befora his is
cone however, shut down valve upstream of the relay
to prevent escape af air when the relay is disas-
sembled Thare is no need 1o remove the instrumeant

from the line; merely removing the two No. 10-32
serews i3 all that is required, Wesh inner valve assen-
bly with solven! exarcising care to avoid damaging
diaphragms and valve facings. Replace assambly.

TROUBLE SHOOTING
PROBLEM CHECK : :
High Bleed Ratz Relief seat for out o round inner valve
Leakage Diaphragm

REPAIR PARTS LIST
Servce Kit {EA-12132) iz available for the Madel 21 Relay

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
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P.S.|. Supplies Pty Ltd.

Installation and Maintenance Instructions for:
Fairchild Model 21 Adjustable Ratio Relay

For further advice or assistance please contact:
www.psisupplies.com.au

Ph: +61 3 9899 6444
Email: sales@psisupplies.com.au



