INSTALLATION, OPERATING AND MAINTENANCE INSTRUCTIONS
FOR

FAIRCHILD 24CS( ) M/P CONVEHTEHS
(STEPPER MOTOR IN COMMERCIAL ENCLOSURE)

GENERAL INFORMATION

The 24C5[ IM/P Converters allow incremental adjus:-
mant of requiator setpeint and provide for various adjus:-
ment tirrees fon Tull range oaerstion,

Specilications Model 24C5
Stepper Motor 24CS5 5
ENVIRONMENTAL

Stepper Motor Operating Tenp. Range . . . 07°=120°F
ELECTRICAL
Stepper Motor Voltage to . . . . . 23-26vDC @BLOMA
lrans ator Board
Power Consumptior .., . ..., . 21 max, (watts)
PERFORMAMNCE
Stepper Motor
Reg. Pressure Range Mator
Medell 2 | 5 |10 |2 |30 |60 00| APM
00342 00131 004441 00702] .0133| PSusTER
Kii] Sak0] TEED B750;  8550| T200) 2ULSE CNT
17, 53 | 135 17.1| 144|FRADITIME
D0 | [0136(.0214| PSUSTEP
EIU 00| 4d10| 4580 *ULSE CNT
90| 8.8] 9.4(FR ADJ TIME
00427 1.000898 D44 0136).0214( PSLSTEP
ty 468 5560 L& 4410| 4580 *ULSE CNT
34 112 8.0 8.8 D4(FF ADI TIME

DEG/STE™ of renge screw all modeis, sl pressures . . ... .. ..
PULSECOUNT (PULSE CNT) ta “ull Range
FULL RANGE rDJU STMENT TIME (FF ADJ TIME is measured @ 500 PPS

. D47 3tep

INPUTS

Stzpper Motor
Input Signal Voltage (High) .., ... ... .. ... .. 28y
Input SignalVoltage (Low) . .. .. ... .., O-.8v nax.
Inpet Signal Cument(High) .. ... ........... ..0
nput Signal Cument(Low) ... .. .. .. 2.9mA (Sink)
Enanle Input Volage (Lew) .. ... ... .. o Ov—1.5y
Snadle Input Voltage {(High) .. ..... ....... 2v-5¥
Clock Time Duration . ; . DL5us Min
Clock Setup i 1us Min
Clock Freq. F-tange{ mw+ ceen. 0-B0 Hz
Clock Freq. Range (igh) . . 30C-800 Hz
Qesonant Frequaney . .. . . .. BC-200 Hz

Ragulator Characteristics

Pressure Flow Exhaust
Regulatcr  Hanges [psig) SCFM? SCFM?
a7 All Banges 30 2.0
8 All Ranges 14 2.5
81 All Hanges a0 5.5

100 psig pressure 20 psi set
2Downstream pressure 5 asig above setpeint of 20 psig

PRIMNCIPLES OF DPERATION
Stepper Motor

The Model 2425 M/P Converter is a digital pulse con-
trofled pressure regular which has been configurad with
an integral translator, Electronic circuits in the translator
convert the dicital pulse input signa's into control logic that
oparales a 200 step per revelution steppar Motor The step-
per motor in turn centrols the outputof a pressure reguiator
by drivingits range sciew tnuuyh 1 4.5:1 reduction gear.
The trans/ator consists of a controlflogic section and a
power output secton,

The Control/Lagic secton contains the logic sequence
that determines the properswilchirg ofthe stepaer motar
windings tn accomplish rotation. This secticn accepts the
inaut signal that contro's the direction ofthe motor and the
tyae of swilching sequence which Is Tansmitied © the
motor windings. This section also contains a pulse width
madu ated chopper circuitthat controls thecurrent nthe
mater windings.

The. power cutput section uses a dusl full bridge
power transistor array to handle the power switching of the
mator windings in a bi-polar ciccuit corfiguration.

For simple manua cortral n Full Step mode, a 24 volt
power supply s required, together with a pulse generatcr
to supply step pulses, a swich fo contrel dirsction of rota-
ticn, end a wire jumpear to select Full Stea mode (Sez
Migure 1). 1vthis case, each pulse prese il al e dockingul
afthe Translater will result in one motor step or Yeoat of 2
shaft rotation. The stepper mator czn be started and stop-
ped by turning the pulse gznerator OM and OFF,

All inputs have pullup resistorsto place them in 2 high
logic state. As a result, all inputs canbe changedby switch
rlosures,

This simplifies manual control creutts, and as a
result, the conroliing device does not have to supply inpt
currert to the translater inputs.
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Terminal Block Connection and Block Diagram

Reset, Enable, and Half/Full Step inputs, Sync and
FHame outputs are all optisnal connections to the unit.
These enable connection of the unitto a computer for con-
trol. When the Reset inputis pulled LOW, the Transtators
four mator cutputs are placad in ar 0101 state, "he state
is considered the “HOME" or first logic state of a basic
sightstep sequencse. Wave drive made is alsa canceiled.

When the Enableinput is pulled LOW, all inputs anc
cutputs are disabled and powar tc the stepper maior s
turned OFF. This condition conservag inputiutput power

The Model 2200 Stepper Lnit will hold its last set posi-

tion when disabled and wil not need rereferencing when
cnakled,

The HalffFull step input is a seleztable step mede
nput (See Figure 2),

Hall sikp o

Half step mode is selected by a high level on the HALFFULL Inout.

| 2 3 4 5

When Halt/Full input to the Transiator Board is held
Low, tha Translator is in Full Step mode, Whan input is
High, the Translator oparatesin Half Step mede. This ccn-
dition effectively doubles the step resolution of the unt.

Wave drive mode on one phase of Full Step modeis
obtained by selecting Ful Step Mode when the Transialor
is cperating in an even numbered state (Sea Figure 3).

The Sync connaction is used only with multiple unit
installazions and Is an optivnal feature, Sync connection
is an input or output of the chopper oscillator circuit which
depends on the position of switch 31 The chopper
oacillators of muttiple unitinstallations may be synchmonized
by connecting all 8YNC connections of the translators
tocether.

IN SINGEE UNIT INSTAL_ATIONS, SWITCH St
SrOULD BE PLACED IN THE OPEN POSITION.
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Normal drive moce (Full Step)
Mormal drive mode (zlso called “two-phase-on'’ drive) is selected by 2 low level on the HALF/FULL input when the
translator is ar an odd numberad state (1, 3 5 or 7). In this mode the INH1 and INH2 autputs emain high throughout.
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Figure 2
Full Step Input

Wave drive mode
Wave driva made (also callad one-phase-on drive) is selected by a low level an the | IALF/FULL input when the translatar
is at an even numbered state (2, 4, 6 or 8).
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The L2975 is trandator generates phase sequences for normal drive, wave drive and half step modes. The stats sequences
and output waveforms for these three modas ae shown below. In all cases the translator advancas on the low to high
transition of CLOCHK,

Clockwisz rofation is indicated for anticlockwise rotation the sequences are simply reversed, RESET restores the
transkater to siate 1, where ABCD = 001,

Figure 3
Muolor Driving Phase Sequences



The Model 24CS Series M/P Converters with Stepper
Motors are identified with the following description and
variations.

Catalog Number 24CS 80 5 3 O
Basic Mode| 2400 __F'

in Standard
Commercial
Housing

0 0

Motor Type
OC Stepper (S)

Heguiator Model
Model 30
Madel 80
Model 81

Yaltage
24vDC to (5)

Translator Bd with

Stepper Mator

Pressure Range (psig)

0-2 (1)
5-10 (2)
5-20 3
.5-30 {4)

1-80 (5)
2-100 (6)

0-5 (7)

Mator Spead (rpm)
Stepper Mtr only (0G)
Blank field (enter 0)
Commaercial (enter 0)

Installation

The 24CS Model 2400 may be wall mounted or pipe
mounted (2" pipe clamp) by means of the integral bracket
containing two mounting holes, The unit should be
mounted vertically for drip proof operation.

Pneumatic Connections

Clean all pipe lines to remove dirt and scale before
installation is made. When installing pipe or tube fittings
into the regulator it is preferable to use teflon dope as a
sealant if pipe compound is used.

Apply minimum amount of pipe compound to male
threads of the air line only. Start with third thread back and
wark away from the end of the line to avoid possibility of
getting compound into the regulator. Install requlatar in air
line; body is fitted with a 1& NPT for the inlet and outlet con-
nections of the Model 81; 14 NPT for the Model 30 and &
NPT for the Model 81.

Inlet and cutlet connections are labeled (look for
arrows denoting direction of flow on the underside of the
unit) and should be tightenad securely. Avoid undersized
fittings that will limit flow through the regulator and cause
pressure drop downstream.

NOTE: Qil free air only, must be applied to the regulator.
The use of a filter to remove dirt and entrained liguid in the
air line ahead of the regulator is required for correct per-
formance. H an air line lubricator is used, it must be located
downstream beyond the regulator in order to avoid inter-
ference with regulator performance. Instrument air is NOT
required for the Madel 30 regulator.
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24CS Outline Dimensions



Electrical Connections - Stepper Motor

For the 24CS unit, connections are made througn the
Y2 inch conduit hole in the base pate after the cover Is
removed. Wires should be routed insica the unit so that
they will not become entangled in the actuating
mechanism. (See Figure 5 fur pruoer outing.) For data
runs of sic feet or less, 22 gage wire may be used. For
lcnge- data runs, use 13 gage wire, Shisldec catle should
b2 used lu achievs noise immunity for long dafa lincs,

DO NOT run sower leads within the same shield as
the data lines. In orde- to keep power wiring as short as
possidle, ocate the power supaly close to tha 24008 unit
Terminal block connections are as follows:

AR AT
_.-r-""""'m:'.w';.'” ]

Terminal number 1 Sync
2 Home
3 Reset
4 Hall/Full
5 Clock
8 CW/CCwW
7 Enable
8 +24yDC" Elgune3
9 Ground Term. Function Type
: A
‘Pawer Supgly must have a minimum capapiity of 15 ; gz‘:ﬁh Position '”pglj‘;‘ftp i
EMPS@23-25 volts. 3 E‘Dsc? input
In muttiple urit installations it may be desirable ta syn- 4 HalffEull Ste input
chronize the chopper oscillators of all Trarslators to : Clock P i
minimize ground noise problems and the high ‘requency & CWICOW input
sound emitted by the steaper mator. Canect Sync ter- Bire c’Ei c:m Goitr
minals of all Translator boards togethor. Switch §1 on ¥ Enabie A input
ONLY one of the ‘ranslater boards must be placed in the 8 +24/DC Power TR
OPEN position. All other S1 switches must be n the g Ground P

CLOSED pesition. This disables the RC ascillator net-
works and boards so configured will accept Sync terminal
inputor the ascillator. This Input comes from U e Translatar
beart whase 51 switen is in the open position. (See Figure
6 for proper connections,)

The tabe below shows the functional parameters
which are applied to the Translator beard terminal block
iFigure 7).

When SW-1 is set for Interal Sync(Open), an gutput
aof the chepper oscillator is available far synchronizing tha
chopper circuits of other units with wkich the Translator
board is interfaced. These units must be set upfor Exter-
nal Synchronization.

SW-1 MJST BE IN THE OPEN PCSITION FOR
OPERATION OF THE MCDEL 2400 A3 A SINGLEUMNIT
(NO SYNCHROMIZATION).
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Multiple Unit Operation
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Translator Board

If the Model 2400 is to be synchronized to an exter-
nal unit, SW-1 must be set for external synch (CLOSED)
to accept a synch signal.

When the Translator board Controler output is inan
101 state, this state is “'anded” with the Home position
limit switch state to estabish a home position reference
signal, available an Terminal 2. Under these conditions the
output signal is LOW.

Whan tha axternal ciscuit connected to tarminal 3 is
in a2 LOW state, the Translator board Controller is reset to
an 0101 state. In addition, if the wave driva mode has been
set, itwill becancelled andthe operational mode will return
o the mode selected initially.

When the input to Te'minal 4 is LOW, the Controler
operates in Full Step mode (200 steps per revolution of the
motor shafti. When the irput to Terminal 4 is HIGH, *he
Controller operates in Half Step mode {400 steps per
revolution of motor shaft),

To obtain aperation inwave drive mode (one phase in
Full Sten mode), the Controller is first set to | lalf Sep
maode, reset to zero, and then advancec one step so that
the Controller is in an even numbered state. (See clock
function for advance one step procedure.)

ALOWinput to Terminal 4 will place the Controller in
the wave drive mode, Wave drive mode may be used on
some occasions where it is necessary to reduce power
(approximately 50%) to drive the mataor. In this case the
maoter is driven at 200 steps per revolution, but with lower
torque than in Full Step mode.

A LOW input (pulse| on Terminal 5 advances the
rmotor one increment. This motor step occurs on the nsing
edge of the pulse,

When the input to Terminal 6 is HIGH, the maotor will
be driven to decrease regulator output pressure, When the
input is LOW, the motor will be driven to increase regulztor
output prassure.

When the input to Terminal 7 is LCW the Translator
circuitis disabied. In this case power to the stepper mator
is turned off and input signals to the board have no effact
on the motor drive circuits, The Model 2400 will hold the
last positior to which it was driven and does not need to
be re-oriented when the Translator circuits are again
enabled. This allows parallel operation of two or more
Model 2400 units, any of which may be selected for reposi-
tioning by applying an enable signal.

The pesitive =side of the 2evDU power supply is
applied to Terminal 8 The Model 2400 will operae with an
input voltage between 23-26 volts.

Function
; State
|. Terminal High -
3 Controller in 0101
{Home). Wave
Drive Cancelled
4 Half Step Full Step When
Translator Is In
Odd State. (13,57
Wawve Drive In
Ewven State
5 Advance One
increment
G Decrease Increase
7 Translator inputs And Qutputs
Enabled Enabled
Adjustment

The HOME reference microswitch is adjusted at the
factory to produce asignal at 0 psi output. To adjust to this
valuein the field, use the following procedure;

Femove the cover and locate the micraswitch adjust-
ment screw (See Figure 5). Insert a Phillips head
scrawdriver inta the adjusting screw, through tha2 access
hale in the motor plate. Turn the screw clockwise o
decrease the pressure, or counterclockwise to increase
the prassura,

Operation
Manual

Fgure 1 shows the configuration of Steppar Motor,
Power Supply and 2ulse Generator to achieve manual
motor control of the Model 2400, Turning the pulse
ganarator OMN and OFF will drive the Stepper mator in a
direction dependenton the position of the directicn switch.
Rotation of the motor will be dependent on the number of
pulses applied by tre generator during the time it is ON.

Model 2400 Stepper Motor Set Regulator
Translator Board Timing Chart

Parameter Min. | Max. | Unit
TCk | Clock Time 0.5 HS
Ts Set Up Time 1 HS
Th Hald Tire 1 us
2B Reset Time i us
Tr Clk | Reset To Clock Delay 1 us




Gl N . 10, Bomowve two Scrows (18) holding Translator Ecard

Assembly (171 to Bottem Plate Assembly (14} and remove
tme Translator Board Assembly (17).
11. Remove Screw (9 nolding Trarslator Board

RN § essembly (143) te Bottomn Plate Assembly ‘14).
HALSATLL / i t2. Remove Mut or Screws holding Regulatar to
ENABLE e BT ot Adagter Plate (221,
RESST 13. Proceed ‘0 servics kitinstallation instructions for
tve specific Feguiator
Motar Drive Acsembly for
e T T Model CS stepper motar.
I R ] FrLi i i. Place the Adapter Plate (22) and Botlom Flate
Figure 8 Assembiv (14) on the Reguiaor Use Mut or Scraws to
Timing Diagram secure the Adapter Plate i22) to the Regulator.
2. Using two Serows (18), fasten Translater Ecard
Computer Control

The table shows minimum time relationshios
between translaor boare input signals. Computer output
curent rise or decay would be required to meet these
limitaticns.

Maintenance

The Mcdel 30 and 81 regulater is easily disassemblad
for the accasional cleaning or remaval of fareign matisr,
Before this i done Fowever, shu: off the valve upstraem
of the regulator 1o prevent the escape of air when the
ragulater is disassembled, Thera is noneed to "emove tne
regulator from the pipe lina; ramove the two scraws on te
bottom of the urit and pull out the inner valve assemcly,
Wash the irner valve assembly with salvent, exercising
cara to avoid damag ng the d aphragm and va ve facings.
Replace the assomEly carcfully. The venthelein the ban-
net should be kept clear A slight flow of air through this
hole is necessary for the aroper operation of the reguiator,
The adjusting scraw should ne lubricated with Molycote
typ= "G greass.

CAUTION: Avoid such solvents as acetone, carbon
tetrachlorids and trichlorethylene.

Mator Drive Disassembly for
Model 24CE stznper motor,
{Figure 12)

1. Removz Cover Reta ning Screw (2) and Cover 1)
Mark Adapter Plate (22 and regulator hody so that all parts
can be realigned during assemtly,

2. Remove four leads f-om Transiator Doard
Assembly (17) and pull Izads through ho es in the Mator
Assembly Plate (3) and Top Plate {10).

3. Remove three Scrows (4, from Mator Plate (3) and
lift off Top Plate (10).

4, Remove Gear Hub Assembly i3} by pulling it
straight up.

5. Bemove two leads from Switch Assembly
{184, B).

6. Remove three Screws (9) holding down Tcp Plate
(10). Hemove Clip (19) trom lop Plate (10),

7. 1iftnff Top Plate (10) including Switch Assemoly
{154 8).

8. Using an Allen wrench, lossen set scew on
Coupling Shaft Assembly (11) and slide the assembly off
the Regulaior Range Screw

9. Ramove Spring Washar (13) and Guide Bar
Aszsemaly (18).

Assembly (17) to Botiom Plate Assemboly (14B) scuare
post,

3. Faatan | 798 on Translator Board Assembly (17)
to Bettom Plate Assembly (14B8) using Screw (£).

4, Place Guide Bar Assemaly (18) an Regulator
Range Screw so that cutout is encaged in guide on Bot
tom Plate Asserrbly (14) anc Limit Switch Actualor is
closest to the Botiom Plate Asserrbly 114).

5. Place Spring Washer (1Z) concave side down
aver the Range Screw.

8. Place Coupling Shaft Assembly (11ion Regulator
Range Screw and on top of Spring Washer (13). Position
the lower coupling huk of the Coupling Shaft Assemiy (11}
on the Range Screw so that it ccmpresses the Spring
Washer (13) to approx mately % of its frae haight. Tighten
the sat screw saniraly against tha flat on the shaft.

NOTE: Apply Loctite o set Screw befcre tighteninc.

7. Position Top Plate Assembly (10} ircluding Simit
Switch Assembly (154, B) on the Bottom Plate Assembly
(144) posts, and slide the Switzh Assembly (15A, B) over
tne past located above the Regulator Inlet port

8. Using three Screws (9! fasten Top Plate Assembly
{10} to posts of the Dottom Plate Assembly (14).

9. Fasten left hand lesd from Trarslator Board
Azsembiy (17) to the middle tarmiinal of the microswitch. -
Fasten right hand lead frem Translator Board Assembily
(17) to the top terminal of the microswitch,

|0, Place Clip (19) over Top Plate Assembiy (101 and
component heat sink, App vy Silicone heat sink compound
ta pack before securing.

11. Place Gear Assembly (5 ovar Coupling Shaft
Assembly (11)androtate so tha: slots in Gear Assemtly (5)
engage the pns on Coupling Shaft Assembly (11). Press
the azsembly down flat 2gainst the bearing on Top Plate
Assembly (10).

12, Turnthe assembly sothatthe mounting holes in
Adapter Plate (22° are directly n view and the INLET paort
of the regulatar is on the left.

13, Posilion Matar Plate Assembly (3) sc that the
bearing on Motar Plaze Assembly (3) is diractly over the
Gear Assemtly (5) and the steppar motar pinion engages
the large gear. Fastenthe Motor Plate Assembly (3) to the
Top Plate Assembly ("0) using three Screws (4).

14, Thread four leads from the motor through
holes in the Motor Plate Assembly (3) and "op “late
Assermbly (10).



15 Connect leads to the Transiator Board Asserbly
(17) as follows:
13l lgmm. Irom botiom plate
Black
2nd tarm. from bottorr plae
Green
Zrd term, from bottom plats
Blua
Ath term. from bottom plate
Red
Adjust the lim t switch for Uie soecilic application.
16. Place Cover (1) on the unit and fasten with
Rataining Scraw (2).

24C5 30 5 4 CO 0 0O

Translator Pressure
Board Range Part No.
5 |CO-1589€ (240 | 1| o-2 EB-15742-30212
2 =10 -30222
41 ¥-30 -30232
5| 1 80 -308428
6| 2-100 -30252 |

ldentifies an M/P Controller with the following
characteristics:

Model 230 ‘Voltace 24vDC to Translater Beard
Regulator Range 142-30 psig

Ragulator EB-15742-30232

Figura 9
24CS 30 Characteristics

24CS 80 5 % 00 0 O

|
Transiator Pressure
Board Range Part No.
3 | EB-15896 (24v) 3| 1%-20 EB-15775-80532
Al 1=R2 -B0542
6| 2=100 -§Q552

|dentifies an M/P Controller with the following
characterstics:

Model 80 ‘\citagz 2avDC to Translator Board
Requlator Range %-20 psig

Regulator ZB-15775-80532

Figure 10
24CS 80 Characteristics

2:CS 81 5 T 00 0 0
Translator Fressure
Board Ranga Part Na.

S |EB-15896 {24v)| |1 | 0-2 EE-15776-31312
3| V=-20 -31332
8| 1 B2 B13L3
g 2-100 -31352
f| 0=5 -81322

Identifies an M/P Controller with the following

characteristica:

Mecdel 81 Voltage 24vDC to Translator Board
Regulator Range 0-5 psig
Requlator EB-15776-81322

Figure 11

24C5 81 Characreristics



148

15A,8
18
164
168
160

18
19
20
21
22

Part Ma.
EB-13557-2
EB-11182-2
EB-15897-1
EB-12909
EB-13291
EB-18905
EB-1£8895
EB-1C32-8
CO-1C0251
EB-1032-32
EB-1£996-1
EB-BZ23-4
EB-11182-3
E3-15898-1
E3-15990-10
E3-16026-1

E3-15569
E3-15566
E3-15839
EB-16552
EB-15908
EB-144B8E.7
EB-15988-1
EB 189071
EB-1590€-1
EB-14485-4
FR-15584
EB-1589¢

EB-14982-7
EB-15992-1
EB-5204
EB-5205
EBE-15500-1

Description
Caver
Scew
Mctor Plate
Mctor
Scraw
Bearing
Gear
Screw
Gear Hub Asay
Screw
Washer
FH Scraw
Screw
Top Flate
Spacet
Coupling
Shaft Azay
Spring
Spring Washer
Brttom Plate
Standoff
Bar
Screw
Switch Assy
Guide Bar
Spring
Screw
Rar
Translator
Beard Assy
Screw
Clip
Mlut
Washer
Adapter Plate
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Service Kit Instalkation

Model 30 Service Kit

1. Check parts in the EA-15703 servica kil agdinst
tha pats marked with an astarisk in the exploded view and
thz associated table.

2. Ramowe twa Screws (20) holding the Regulator
to Adapter Plate (18) and remove the Adapter Plate from
Regulator.

3. Remove four Scraws (3) halding Bonnst (2) to
Body (10). Mark Bonnet (2) and Body (10) 50 they can be
reassemblad properly,

4. Set aside Bonnet (2), Range Spring Washer (4)
and Range Spring [5).

5. Remove Diaphragm Assembly (6) and cistard,

6, Remove four Screws (7' holding Seal Plate (8) to
Bedy (10).

7. Remove two Screws (16) holding Retainer Mlate
(143 and Cup (13) to Body (10).

&. Rermove Retainer Plate 04, Cup({13), Inner Valve
Assembly (13) and Screan (12).

£. Hemove Seal Plate Assemby (8] from Bady (10).

NOTE: It wil be necessary tolift and twist the piate in order
o remave it Meke aure that the espirdloris not ganaged
in the procass of removal,

10. Remove Seal Plate Gasket () from Body (10) and
discarc,

11. Lsing a suilable dowel rod, tap out the Seat Ning
Assembly (11) from Body (10) and discard.

12. Oblain Seat Ring Assembly (17) from service
kit and drop into the bottom hole in tie Body (10). brass
end first. Insure that it is seated against the shoulder in
Bady (10).

13 Obtain Seal Plate Gasket (9) from service kit and
place ir Body (10), narrow end of hole over the part in the

Bocy (10) marked with anarraw and gaing out of the Boay,

14. Using four Screws {7) secure new Seal Plate (3)
to Body [10) with aspirator extending into port identified in
Step 13,

15. Place Filter Screen (12) from service kit in the
groove in Inner Valhee Assemblby (15 from service kit. Insert
the assembly into the holz in the bottom of the Body (1),
aligning Pintle oi the lnner Valve Assembly (12) sothatit
drops in to Seal Plate (8) cenler tube.

16. Tap Inner Valve Assembly (12) so that the brass
shoulder ia f ugh with the botlom of the Body (10). Placs
Retainer Plate (14) aver the \nner Valve Assembly (13)
aligning it with holes in the Body (10).

17. Plarce retainer Cap ("5} aver the Retainer Plate
{14} and secure to Body (10) with two Screws (6).

18. Obtain Diaphragm Assembly [6) fram service kit
and olace on Body (10} so that the aval Cop faces up and
“he four holes in the Diapkragm Asserrbly (6) are aligned
with holea in the Dody {10).

CAUTION: Make sure that he wole in the center of
Diaphragm Assembly (6) is directly over the Inner Valve
Assembly (13) Pintle.

19. Set Range Spring (5) over the Nut on top of
Diaphragm Assembily () and set Spring Cup (4! on top of
the Range Spring (5], Range Screw -ecess facing up.
Place some Molykote grease in tha recess.

20. Place Bonnet(2), over Body (10) making sure that
marks frcm Step 3 are aligned.

21. Using four Screws (3), secure Bonret (2) to
Body (10).

22. Using two Screws EB-1032-6 (not shown), aftach
Ragi lator to Adapter Plate (22),

23. Proceed o instructions for Motor Drive Assembly,

11
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Part Mo,
EBE-15359
EB-1835
EB-1032-12
EB 157801
EB-71414
See Table
EB-18122-1
EB-1032-5
Hea Tabie
See Tabla
See Table
EB-5070
EB-E01T
EB-1820
EB-G027
EB-7138
EB-1032-5

Description
Range Screw
Bonnet
Scraw
Epring Scat
Spring
Control Diaparagm Assy™
Gaskeat
Scraw
Seal Plale Assembly™
Gaskat*
B-l.'_'ld]l'-*
Seat
Screan Filtar
Inne” Vake Assembly
Retlainer Plalg
Retainer Cap
Screw

*EA-1G723 Service Hit Components
**Number depends on Range

PORT

SIZE BCDY
T MET EB 1561441

1h NPT EBE 15614-2

A BsPT EB 15614-3

a8 B3PT EB 15614-4
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Figure 13
Model 30 Exploded View
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Service Kit Installation
Model 80 Service Kit 8. Turn Body {10} over, =o that pluy end faces up.

1. Check parts in the EA-15704 servce kit against
the parts marked with an asterisk inthe exploded view and
the assaciated table.

2. Femaove Nut (17) and Washer 1740 holding

_ RAegulatorto Adapter Plate (18)and rernowve Adaster Plate
fram Regulator.

3. Turn out Fanga Screw Assembly (1) to relieve ten-
sian on sgring.

4. Remove four Boanet Screws (15). Set aside
Range Spring anc Spring Cag.

CAUTION: Spring(13)is Incomprassion. Screws shauld
be removed carefully, allowing the spring ta axpand,

Set aside Soring (13), after removing Bonnet
Azgambly (2), Diaphragm Assembly (4), Fiot Body
Assambly (7), Diaphragm (12), Spacer Ring (9) and
Diaphragm Assembly (8) from Body and Vaive Assembly
{10} Remove any pipe fittings in Bedy ports.

5 Remova Orifice Assembly (11) ana Gaske: (21)
from Eody and Valve Assembly (10).

6. Unscrew Plug(23) from Bedy (10). Remove and
discard Pintle 119) and reta n Conical Soring (22).

7. Replaze O Ring (20) on Plug (23) with O Ring
from kit. Labricale with silcone greasa. Pace Conical
Sgring (22" wice end down. inte Con of Plug (23}, Clear
Bedy Assemblies (10) and {7) wilh a suitable solvent. Blow
drv with compressed airn

13

9. Place Pintle (19) from kit into plug end of Bady
{10), valve end up. Hold the Pintle securaly which extends
frnm the opposite end of Body {10) and insert Conical
Spring (22) and Plug (20) into the pluc end of Body {10).
Surew the Plug (23) into body (10§ unti! it is tight,

CAUTION: Insure that short end of Pintle (19) fits into top
o Conical Spring (22,

10. Secure Crrifine Aszembly (11) and Gasket (21) from
kit. Pace Gasket (21) over threaded portion of Crifice
Assembiy (1) and screw the Assembly inio the part on
Bady (10) opposite port marked GALUIGE

11. Place Spacer Ring (9)on Bady (101 making surs
that s x holes in the Spacer Ring maleh the six holes in
Body (10).

12. Obtain Diaphragm (12) from kit and olacz itcn top
of Spacer Rirg (9), making sure that six holes in the
Diaphragm (12) match the six holes in 3pacer Ring (2).

13. Pace the Pilot Body Assembly (7) on top of
Diaphragm (12}, making sure that the six holes 01 the bot-
tom of Pilot Body Assembly {7) maich the holes in
Diaphragm {121. Creckinat Anvl (6) 15 seated in the center
naole of the Spring Plate.

14, Ootain Diaphragm Assembly {4) from kit and
place tintne recess of the Pilol Budy Assembly (7). Flace
Hange Spring and Spring Cap on top o Diaphragm
Assermbly '4),



1£. Position Bennet Assemaly (2) over the Plot Eudy
Assernbly (7) so that the signal port in the Bonnet
Assembly (2 is ove- the par: markec with the arrow point-
ing into the uniz.

NOTE: Qutput port 3 on the side opposite Spacer Ring (8)
which has the vent hole,

16. Grasp the Spacer Ring (9) firmly, anc lift up, bing
careful that all parts above i remainin alignment, Setthe
stacked parts aside.

17. Obtain Spring 113) frorr the kit and placeitinthe
cup on Body (10}, directly uver The Pintle (19),

18. Obtair Diaphragm Assamtly (8) from the kitand

ot
©

(@
L=

place it ontop of Spring (13) ma<ingsure that holes inthe S 2
Diaphragm match the six holes in Body (10), wher the by
Spring (13) is compressed. ——
19, Carefully place the assamtled stac< sel aside in N
Stap 18 or top of the Diaphragm Assemhbly (8), making %‘
sure large pistcn ison top and that six heles in the Spacer '\b:j
Ring (9) match the holes In Diaphregm Assembly. Place P@
Screws (15) into the Bonnet Assembly (2), until several ;
threads are engagad on each Screw, T _A%)
20. Carefully tighten opposite Screws urtil Spring (13) \:Q;g, .
is compressed. —
.
CAUTION: Insure that tne Screws do not cut the
Diaphragm as they are being tightened. Wgﬁ ?
21, Complete tightening of the Screws (15). 3
22 Insert Jaqulator intn Adapter Plate (22) and faster P
with Washer (21) and Mut (20) (pagz 10} =7 ’?:_R\ =
23. Proceed to instructions for Motor Drive Assembly 4 5@5«%
P T -
v
Index Fart No. Description T
1 EB-15550 Range Screw T 6 —® *
2 EB-95364 Bonnet Assembly "'\/ /a‘}"
"4 EB-1219° Crapbragm Assembly =
6 EB-9547 Anvil Riaanf ot 35_3\\
7  EB-8530-3 Pilot Body Assembly - =
*8  EB-13681 Daphragm Assembly Li@-ﬂ:ﬂ] —0)
9  EB-13679-1 Spacer Ring i 07 '
10 EB-13680-1 Body and Valve Assembly =
41  ER-9348:3 Orifica Assembly If”":\ .
12 EB-12926-1 Diapfragm H///;x
13 EB-89I7 Saring N 3z
15  EB-1032-28 Screw A :
18  EB-1120 Nut Q %_.@
19 EB-13574 Pintlc G\ ~=
'20  EB-130-C12--70 ORing D =
‘21  EB-9346 Gasket o e W
22 EB.9212 Conical Spring RGP
23 EB-13675 Plug Q“mf L
"ZA-15T04 Kil Componenls E

Figure 14
Model 80 Exploded View
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Service Kit Installation

Model 81 Service Kit

I. Check parts in the EA-12922 Service Kitaganst
the parts marked with an asteriskin the exploded view and
the associzted table,

2. RAemove MNut 17) and Washer (17A) holcing
Regulator to Adapter Plate (18) and remave Adapter P ate
from Ragulator. Mark al parts cf the Regulstor, starling
from the IM pert and working up to the Bonnet (1) to
facilitate reassembly. Remcve any inserts in the IN and
OUT ports,

2. Back cff Bange Screw Assamhly (3) to remove
compression on Range Scraw.

4. Memove four Screws (2) securing Bonnet (1) o
Pilot Body Assembly,

5. Remove Diaphragr Asserrbly (4).

8. Loosen six Screws (3) holding Pilat Bedy
Assembly (3} to Body Assembly (12)

WARNING: Spring (9) is under comprassion, Loosen
Screws (6) care’ully so that Pilot Body (5) separates from
Body Assembly (12).

7. Lift Diashragm and Piston Asserhly (8) thgetner
with Spacer Ring Assembly (7) away from Body Assembly
(121 and set aside.

8. Remove Spring (9) and set asids.

9. Remove four Screws (19) holding Seal Plate
Assambly (1) to Bady Assembly (12).

10 HRemowe Gasket (11) from Body Assembly (12).

Il Aemave two Screws (18) holding Hetairer Gap
(17} anc Relainer Plate (6) ta Body Assambly(12)and set
aside Retainer Cap (17) and Retainer Plate (18).

12. Tap outthe Inne- Valve Assembly (14) and Screen
(15] from Body Assembly (12).

13. Usng a dowel od, tap out Ring Seat (13) from
Body Azsembly (12),

14. Obtain Ring Seat (13) from the service kit and
insertinthe battomn Fole of Body Assembly (12), brass end
first, Tap with a dowel rod to assure that Ring Seat (13) is
segted against the shoulder in Body Assemtly (12). '

15 Insert Screen (15) from the service kit ino “he
greove in the Inner Valve Assambly (14) obtained from-he
servicekit. Insert the assembly Pintle first intc the bottom
haie of the Bcdy Assambly (12). Press until brasa shoulder
is flush with the battom of Body Assemnbiy (12).

18, Alignthe hcles in the Retainar Plate (18) with the
twa holes in the bottom of the Bady Assemblv (12). Algn
the holes in Retainer Cap (17) withthe 1oles inthe Fetainer

15

Plate (16} and secure both to the Body Assambly (12) with
two Screws (18).

17 Obtain Gasket {11} from the service kitanc place
in Body Assembly (12}, aigning four holes in Gasket (11)
with holes in Budy Asserbly (12)

18. Place Seal Flate (10) over Gasket (11), brass saal
tube facing up, aligning four holes in Seal Plate (10} with
holes in Gasket (11). Pinte on the lnner Valve Assemtly
14} extends through fhe seal plate tubs and the ball bear-
ng in the Seal Flate is over the OUT port.

19, Fasten Seal Plate (10) to Eady Asscmbly (12) with
four Screws 19),

20, Qbtain Diaphregm Assembly (8) and Ring
Assembly (7) from service kit. Place Niaphragm Assemkbly
18} irto Ring Assembly (7) (hexagonal Nut an Crifice side
of the ring) ac thal the Diaphragms ovellap lwp and botten
of Ring Assembly (7). Align six Scraw holes and two
paseage holes in Diaphragm Assambly (8) with holes in
Ring Aszembly (7),

21. Place Sprinc (9) overthe sealtube on Sea Plale
10,

22. Placa Pilnt Body Assembly (5) ove- the assambly
in Step 21, so that six holes in Pilot Assembly (3) are
aligred with the six heles ol assemblyin Step 21 and tre
passage hola in Diaphragm Assembly (8) which is next o
ihe drilled passage in the botiom well of Assembly (5)is
directly cver the Orifice in the Ring Azsembly (7).

CAUTION: Make sure that the Anvil (4A) is not lost while
man pulating Assembly (5).

23. Drog six Screws (6) into the holes in Pilot Bocy
Assembly (5)

24, Place assambly of step 24 aver Spring (9), align-
ing marks placec on Pilo; Body Assembly (5) and Bacy
Assembly (12) in Step 2.

25. Tighten six Screws (8! allernately sc that
Diaphracms are not damaged by the Screws.

2?6 Place Diaphragm dssamoly (4) inte wall in Pilat
Body Assembly (5), ;

27. Place EBonnet Assembly (1) on Pilot Body
Assembly (5), aligning marks nlacad an the Begulator in
Step 2, and aligning for holes n Assembly (1) with the four
holesin Assembly (5). Secure Bunnel Assembly (1) to Pllot
Body Assembly (5) us ng four Screws (2). Insert requlator
into Adapter Flate (22) and fasten with Washar (21) and Mut
(20) (page 10

28. Proceed o instructions for Mator Drive Assembly,
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"EA-ET0S-1 Kit Comoonents

Parl Ma.
EB-9556-4
EB-1032-12
CO-15559
EB-12191
EB-9547
EB-12024
EB-1032-24
EE-16014-1
FB-15879-1**

EB-12227
EE-15739-1
EB-6053
CO-14260-
EB-15074-1
EB-15578-
EB-8017
EB-6027
EB-T138
FR-1052-8
EB-1032-5

Descriptlon

Bornet Assembly

Scraw

Range Screw

Diaphragm Assembly

A il

Pilot Body Assambly

Secraw

Specer Ring Assembly

Control Diaphragm Assy
(20, 82, 100 P31)

Sprng

Seal Plate Assembly

Gasket

Bocy Asssmbly

Seat Assembly

Inner Velve Assembly

Screon

Retainer Plate

RHetaine- Cap

Serew

Screw

For EA-15705-2, Contral Diaphragm Assembly is
EB-15869-2
“"EB4SBES-2for 2.5 FSI
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Figure 15
Model 81 Exploded View
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TROUBLE SHOOTING

PROBLEM CHECK

Leakage Body screw tightness
Diaphragm

High Blaed Halief pintle ard relict seat for

damage or contaminaton
Difficult to adjust ~ Acjusting screw, seal ring
lishrication

REPAIR PARTS LIST

Service kits are avai'able for repair of requlators asfollows:

EA-15703 Mogel 30
EA-18037-1 Model 30, 100 FSI Fanga
EA-15704 Model 80
EA-15705 Madel &1
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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 component thereof.
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