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INSTALLING THE CONTROLLER

1 Carefully remove Controller from ship
ping carton Inspect for any obvious damage.
(Refer to mside back cover of this Instruction,)

2. Attach mounting base to wall or panel in
accordance with dimensions given in Figure 1.
Do not locate Controller more than 400 feet
from transmitters or final control elements

3. Make ncuessary adjustments for partic
ular service desired as outlined under "Adjust
ing for Service on pageT.

4. Make external connections to mounting
base 1n accordance with Table A and Figure 2.
Connections are female 1/4 inch NPT

NOTE Connecting tubing of copper or aluminum
(.028to . 032 inch wall thickness) or plastic tub
1ng 1s recommended. Connections are spaced to
permit use of 1 4 inch NPT Parker elbows

5 Plug Conrtroller into mounting base by
means of s1x plugs matching holes in rear of
Controller assembly. Tighten mounting screws

6. Adjust air supply to mounting base, 30
psig for 3 to 27 psig range 18 psig for 3 to 15

psig range. FIGURE 2 Input Output Connections
CONTROLLER MOUNTING BASE DISC SWITCHES DISC SWITCHES | PLUG IN UNITS
o CONNECTIONS** (SEE FIGURE 5) (SEE FIGURE 4) | (SEE FIGURE 4)
FUNCTION
OR ACTION*® E1 Fo ra Fin o DR P P Int Dex Int Der
Direct Prop Input Vent Vent Vet Output D P Closed Ope1 | None None
Reverse Prop Tnput Vent Vent Vent Output R P Closed Open | Nune None
Differe tial Input | Input | Vent Vent Output D P Closed Open | None None
2 Element Controller Input Input Tnput Vent Qutput D P Closed Ope1 | None Noie
Totalizing Input Vent Input Vent QOutput D P Closed Open | Nune None
Signal (Range) Conversion Input Vent Vent Vent Output D P Closed Open | None None
Subtiacung Input Vent Input Vent Output R P Closed Open | None None
Floating {Pure Itegral} Ihput Vent Output 1) | Plug Plug(2} D P+l None Ope1 | Closed None
Difierential Float ng Input | Input | OQutput(1) | Plug Plug (2} D P+l None Open | Closed Noie
Prup Plus Integral Input Vent Plug(3) Plug Output D P+l Noaie Open | Cloged None
Diff Plus Itegral Input Input Plug (3) Plug Qutput D P+1 None Qpen | Closed None
Averaging Damped Input Input Vent Plug Input Output D P None Open | Open Noie
Prop Plus Derivative Tiput | Vent | Vent Vent Output D P Closed Noie | None Open
Ditt  Plus Dertvative Input Input Vet Vent Output D P Closed None | None Open
Prop Plus 11t Plus Der Input | Vet Plug (3) Plug | Output D P+ 1(4) | Nune None | Closed Open
Diff Plus I Plus Der Liput Input Plug (3) Plug Output D P+ 1(4 Nvie None | Closed Open
{1)  Input for adjustment output 11 service P Factory calibration
(2 Outpul for adjustment plugged 1n service *» Additronal appl eatiins requiring special tubiig or
3) Input for calibraticn plugged in service accessorles are shown schematically 11 Figure 11
(4) P for adjustmeit P +1 n service **Air supply 15 connected tv S 1n all cases

TABLE A Tubing Connections and Switch Settings for Type AD Controller
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PLACING IN SERVICE

IMPORTANT If Controller has hadfactory cali
bration disturbed. 1t mustbe recalibratedasout
linedunder ""Aligning the Controller'' on page 12.

The Controller 1s calibrated atthe factory as
adifferential Controller with integral control ac
tion It 1s nulled with midrange pressure 1n all
bellows. If this 1s the desired application, the
Controller may be placed directly in service after
making the necessary connections 1 accordance
with Table A and Figure 2. To adjust a unit for
any other service, follow the procedure outlined
below (A faster method, limited to certain
applications 1s given following the standard
procedure.)

Adjusting for Service

1 Setgam atl 0. (Lock gamn arm 1n place
each time 1t 18 repositioned.) Set integralor de
revative switches or plug 1n valves (Figure 4),

"D R" switch and '"P P+I" switch (Figure 5) to
positions indicated in Table A and Figure 2.

NOTE If integral orderivative plug nunits are
used, valve will be open' cr''closed when ad
justing screw 1s turned tofull clockwise or coun
terclockwise position respectively

2 AttachController to mountingbase Con
nect separate variable mput pressures to mnput
connections giwen in Table A,

3 Apply midrange pressure to mnput con
nections If full range 1s not usedin system ap
plication. apply midrange pressure of actual 1n
put range emploved, (1.e , for a range span of
10 to 15 psig, applied pressure 1s 12 5 psig)

4. Connect pressure gage or manometer to
output connection "O'" Apply aiwr to supply con
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FIGURE 4 Integral and Derivative Switches

and Plug in Units

nection "S', 30 psig for 3 to 27 psig range, 18
psig for 3 to 15 psig range.

5. Turn A-B bias adjustment screw until
tie plate hinges are in line with hinges on C D
beam (see upper beam alignment line, Figure 3)

NOTE Do notturnbias screw if service involves
mnputs to both A and B bellows Correctbellows
match 15 set at factory (Tf bellows mateh has
been destroyed, see ""Aligning the Controller”
on page 12.)

6 Remove wndicating panel (Item 20, Fig
ure 18) and turn C-D sector screw until tie
plate hinges are in line with hinges on A B
beam (see lower beam alignment line, Figure 3)

7. Adjust output pressure to midrange with
C D bias screw. NOTE after step5 also applies
with inputs to both C and D bellows

8. Apply required null pressure to input
connections as dictated by system application

9. Set gamn at 2 and adjust output to re-
quired output null pressure by turning C D
sector screw.

10 Set gamn at 20 and adjust output to re
quired output null pressure by turning A B
sector screw.

11. Repeat steps 9and 10unt1l output 1s cor
rect at gain of 2 and 20.

12, Set gamn at 1 0 and note output If out-
put 18 not equal to required null, unlock and
rotate nozzle until deviation 1s approximately
doubled. Lock nozzle

D RECT OR REVERSE

D SC SW TCH PRCPORT ONAL OR

PROPORT ONAL PLUS
NTEGRAL D SC SwW TCH
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FIGURE 5 Controller Rear View Showing
D R and P P+1 Switches
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NOTE Large nozzle adjustments may disturb
parallel relationship of vane and sector plate

To rcadjust vane loosen vane adJustment screw
(Figure 3) and slide vane support until vane 1s
approximately parallel to sector plate

13. Repeat steps 9 thru 12 until gain may be
shifted from .2 to 20 without changing output
more than 0.5 psig

14. Set gamn to desired value and lock gain
arm 1n place Disconnect variable input pres
sure and gage lines

15 Set integral and derwvative control action
units, i, emploved. todesiredspeedof response
by rotating adjustment screw below calibrated
cial SeeFigure 4. (To change integral unit dial
range. refer to "Aligning the Controller" )

NOTE If Controller cannot be adjusted with
above procedure or f Controller has been dis
assembled or factory calibration otherwise dis
turbed, a complete recalibration as outlined
under Aligning the Controller" on page 12 will
ve required

Alternate Adjustment Procedure

It 15 possible to null the Controller using the
bias screws rather thanthe sector screws. This
1S an advantage since the bias screws are more
easily accessible from the front of the Control
ler and the required adjustments can be made
rapidly

Changing the bias screw positions will shift
the A B and C D beams slightly out of align
ment This willnot cause aay difficulty in many
applications However, the bias screws should
not be usedfor nulling where a differential pres
sure 1s employed (any application involving in

NOTE If any doubt exists regarding the suit
ability of the rapid method for a particular
application, perform the nulling procedure out
lined under "Adjusting for Service"

To adjust by the alternate method

1 Set gain at 1.0. (Lock gain arm mn place
edch time 1t 15 repositioned )Set integral or de
revative switches or plug i valves (Figure 4),
"D R" switch and "P P+I" switch (Figure 5) to
positions indicated in Table A and Figure 2

NOTE If integral or derivative plug mnunits are
used, valve will be 'open' or’ closed" when ad
Justing sct ew 1s turned to full clochwise or coun
terclcchwise position respectively

2 AttachController to mountingbase Con
nect separate variable input pressures to input
connections given in Takle A

3. Connect pressure gage or manometer to
output connection ' O" Apply air to supply con
nections "S", 30 psig tor 3 to 27 psig range, 18
psig for 3 to 15 psig range

4. Apply required null pressure to input
connections as dictated by particular system
application (see ""Null Balance' on page 19)

5. Set gam at 0 2 and adjust output to re
quired null pressureby turning C Dbias screw

6. Set gamn at 20 and adjust output to re
quired null pressure by turning A Bbias screw

7 Repeat steps 5 and 6 until output 1s cor
rect at both gain settings.

8. Set gamn at 1 0 lock gain arm and note
output If output pressure 1s required null pres
sure proceed with step 9 If output pressure 1s
not equal to required null pressure, A B and
C D sector screws are not properly adjusted.
Follow standard procedure outlined under ' Ad
Justing for Service' on page 7 If Controller
cannot he correctly adjusted by standard pro
cedure, a complete recalibration as outlined
under "Aligniny the Controller' will be required.

9 Set gan to desired value and lock gain
arm in place.

10. Vary mputpressuzethru operating range
making certain that peams do not touch slide cast
ings and that calibration is accurate within de
sired tolerance If beam interference 1s encoun
tered or greater accuracy desired, Controller
must be recalibrated following procedure out
lined under "Aligning the Controller and then
performing "Adjusting for Service' on page 7

11 Disconnect variable input pressure and
gage lines Set integral and derivative control
action units, if employed, to desired speed of
response by rotating adjustment screw below
calibrated dial. See Figure 4
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ROUTINE SERVICING

1. The air supply to the Controller must
be kept free of dirt, oil, and moisture for satis
factory operation Inspect the felt filters i the
Controller mounting base and replace them if
they are dirty (These filters are included as
added protection only and are not mtended to
supplant the required clean air supply.)

2. Periodically replace felt pad air filters
as lollows

a. Turn OFF supply air and disconnect
supply air and output lines (Figure 6)

b Remove wire mesh disc (Figure B6)
and felt pads with pick or similar instrument.

c. Replacefelt pads and wire meshdiscs.
NOTE When replacing mesh discs, make cer
tamn there 1s a disc under felt pad in supply

connection.

d. Reconnect supply air and output lines
to mounting base.

MOUNT NG
BASE

FELT FLTER
PAD

MESH

DSC X \ B
m@y I3 /@L(@/\ //u

FIGURE 6 Replacing the Filter Pads

3 Allpressure connections must be keptair
tight Periodically check all alr pressure con-
nections for leakage with a soapsuds solution.

4. Periodically nspect Controller nozzle
tip (Figure 3) and vane for deposits of oil, dirt,
etc, Clean with a suitable solvent

TROUBLESHOOTING

If the Controller 1s mnoperative or if opera
tion 18 faulty, first check the calibration as out
lmed under "Placing in Service' on page 7.
If still incorrect, perform a visual check for
loose screws. damaged or broken parts, etc.
The Fault Correction Chart below lists most
common problems and corrective actions. Refer
to the specific subheading for replacement of
parts.

Replacing the Bellows, Sector Plate, or Tie Plate
(Refer to Figure 18)

1. Remove screws (10) attaching balance
beam to castings (30 and 31).

2. Unlock bellows set screws (26).

3. Remove 1ange spring nuts (45) Remove
spring support (7) with springs attached.

4 Remove gain assembly vane (41) and vane
adjustment (24) by removing vane adjustment
screw (48)

5. Remove bolts (23 and 36) attaching side
castings (30 and 31) to rear manifold (22). Re

move screws (18) holding side casting together
Pull castings slightly forward and remove cast
mngs with bellows attached.

6. Remove retaiming ring (12) and push bel
lows (13) out of castings.

7. Disassemble center structure only if
sector plate (29) or tie plate (15) replacement
18 necessary

8. Reassemble unit following steps 1 thru 7
1n reverse order Coat all O-rings lightly with
silicone grease

Bearing Adjustment (Refer to Figure 18)

Normally, the bearing adjustment should not
have to be disturbed If, however, the gamn ad
Justment arm 18 loose and the Transmitter can
not be nulled, the gain adjustment arm can be
removed and the bearing adjusted as follows

1 Remove vane (41), nozzle (52) and gain
locking knob (44)

2. Remove Booster Relay (2) from rear of
manifold (22).
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FAULT CORRECTION CHART

—

FAULT

CAUSE

CORRECTION

CONTROLLER

T

Controller unstable a Interference of parts
necessary
Unit has msufficient sector plate [ a Hinges out of alignment
adjustment
| I

a Adjust clecarancc or replace parts as

Reset hinge alignment (page 12 steps 1 6)

Gain adjustment rough and
unrepeatable

Bellows cannot be matched

ih

J a

Bearing adjustment

Hinges out of alignment

Disagsemble and adjust hearings (page 9)

Controller Inoperable

a

b

No air supply
Vane not fouching nozzle

Dirty air supply

Reset hinge alignment (page 12 steps 1 6)4{
Check supply connection
b Positon vane for hight pre load

¢ Replace booster and blow out lines

d Derivative switch 1s cloged d Check position of derivative swilch
Nonlinearity a Hinges out of alignment a Reset hingealignment (page 12 steps 1 6)
b A B bellows not matched b Match bellows (page 12. see "Ahgmng
tne controller )
S P
Poor Sensitivity a C D bellows not matched a Match bellows (page 13, see ' Aligning
the Controller™}
b Leak 1n output lne b Check and repair line
Set Pomt changes with mtegral a Leak beyond wntegral valve a Check and repair line or bellows
adjustment (C bellows)
Integral Time not equal 1 both a Leak beyona mntegral valve a Check and repair line or bellows
directions {C bellows)
Derivative Time not equal in both | 2 Leak beyond derivative valve| a Chech and repair line or bellows
direciions {D bellows)
BOOSTER RELAY
Booster unit output pressure does| a Clogged nozzle orifice a Clean nozzle orifice
not immediately increase when {low
of air 1s bloched Leakage around sections of b Torque four serews (Figure 19)clamping
Booster casing sections together to 30 1n 1b If leakage
continues replace all diaphragms and
O rimngs(see Troubleshooting )]
¢ Darty filters ¢ Remove and replace filters
d Booster calibration incorrect | d Check Booster calibration (see Aligmng

=

Booster output sluggish or output
increases then drops to zero when
flow of air 15 blocked

|

a

] Booster unit output pressure does
not immediatcly decrease when
tane 15 pulled away ftom nozzle

.

a

Leakage present between cham
bers 2 and 3 (Figure 17)

Dirty filters

the Contioller' on page 12)

a Replace all diaphragms and O 11ngs as
outlined under "Troubleshooting

Remave and replace filtera

ter |

Bloched air lme from Booster
unit to nozzle

Booster calibration incorrect

Internal leakage betwee 1 cham
bers3Iand 4 (Figurel?) Out-
put pressure remains atvalue
of supply pressure

a Remove hine and clean

b Chech Booster calibration (see 'Aligning
the Controller ' on page 12)

¢ Replace all diaphragme and O rings as
outlined under “"Troubleshooting'™ on
page 9
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3. Remove rear manifold (22).

NOTE Be sure to remove bolts attaching gain
adjustment arm assembly to manifold.

4. Rotate gain adjustment arm (38) and with
draw arm from assembly.

5. Remove nozzle arm
support

(38) from pivot

6 Clean bearings 1n upper (35) and lower
(37) bearing plates with solvent. Both bearings
must turn freecly and without excessive free
play. Add a light grease to bearings. Lubricate
O rings hightly with silicone grease.

7. Install nozzle arm assembly (38) in up
per bearing plate (35). Add lower bearing plate
(37) with two screws. Screws should not be fully
tightened

8 Place entire pivot support in a vise Ro
tate nozzle arm 90 degrees. If nozzle arm turns
smoothly. tighten screws (18) If nozzle arm
rotation encounters a tight spot taplower bear
ing plate (37) lightly with a hammer. Direction
of tapping should be perpendicular to nozzle
pivot shaft and such that axis of this shaft 1s
shifted. Repeat bearing plate adjustment until
nozzle arm turns freely. Tighten screws (18)
and recheck for binding.

BOOSTER RELAY

It 15 recommended that the Booster Relay
portion of the Transmitter be returned to the
factory for repair, smce realignment of the
diaphragm clamping assembly and the required
recalibration is extremely critical, However, if
field repalir 1s necessary, follow the procedure
outlined below.

Replacing Bcoster Unit Diaphragm and O Ring
(Figure 19)

1. Remove

Booster from Transmitter.
2 Remove four screws (19) in cover (20)

and remove cover

base (28)

3. Remove axd spring (10)

4, To disassemble base (28)*
a. Removevalie cap(14)andO ring(22).
b Tur: base (ver and let upper valve

scat (13) ad upper seat spring (11) fall out of
hase

¢ Remove valve adjustment screw (12)
from valve cap (14) by turning screw clock
wise until threads disengage.

5 Hold clamp plate (5) with fingers With
other hand, pull exhaust section {3) away trom
clamp plate, permitting diaphragm to ship thru
ceiter of exhaust section. Remove 10zzle sec-
tion (2) 1n the same manier by pulling section
away irom lower seat (8)

6. Tn cisassemble diaphragm assembly (5,
6. 7, 8), remove tour screws (18) from clamp
plate (5) and carefully pull sections apart.

7. Reassemble the unit in reverse order to
disassemble, obsarving the precautions outlined
below Note that the four sections of the Relay
(1tems 20, 2, 3, wnd 28 1n Figure 5) have apro-
jecting lie on oze face to serve as an alignment
a1d 1eassembly guide.

8 Reassemble diaphragm assembly care-
tully to insure concentric alignment between
diaphrag ns (17) and metal parts (5, 6, 7, 8)
Apply Lectite Grade D (Loctite Corporation,
Newington, Connecticut) cement to threads of
four screws (18) before inserting in threaded
holes. (Do not us: sealing cement between dia
phragms and metal parts ) Tighten screws
evenly and gradually to a final torque of eight
i lb

9. To reassemble nozzle section(2) and ex
haust section (3), ship diaphragm (17) thru cen-
ter hole of applicable section Assemble so
that indented sides of nozzle and exhaust sections
tace each other. Make surethat projecting lines
on outside faces are aligned.

10 Asscmble base (28), spring (10), and
cover (20) to subassembly completed 1n steps 8
and 9. Press sections of Relay together firmly
with hands., Make sure that projecting lines on
all four sections are aligned,

11, With parts 9 and 11thru 14 removed {rom
base (28), observe alignment between seat (8)
and hole 1n bottom of base (28). Exghaust valve
seat in Item 8 should be centered under hole n
hase (28) 1f 1ot, align parts as follows

12. Remove base (28) and reposition dia-
phragm assembly (5, 6, 7, 8) slightly to obtain
conceatricity {Separate Relay sections (20, 2,
3) slightly so that diaphragms are free to move
when position of diaphragm assemblyis chaiged.)

13 Reassemble base (28} and spring (10) to
subassemblv Recheck alignment and reposition
diaphragm assembly Uf necessary.
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14 Press Relay sections (20, 2, 3, 28) to
vether tirmly Mahe sute that projecting lines
«1 all tour sections are alighed, Iisert four
screws (19) thru sections, aixd tighten screws
evenly aadgradually to a full torque »f 30 1n 1b.

15 Reassemble spring (11), upper valve seat

ALIGNING THE

If the Type AD Pneumatic Cuntroller has
been disassembled for any reason, or the fac
tory calibration has been disturbed, or the
Controller cannot be correctly adjusted as out
lined under "Placing 1n Service', the Control
ler must be completely recalibrated as outlined
helow.

NOTE The Controller shouldbe calibrated in the
same position as that of final installation.
Recommended mounting 1s shown in Figure 1

Complete Calibration Procedure

1 Attach Controller to mounting base.
Connect output "O" to a gage Connect supply
pressure. 30 psig for 3 to 27 psig range, 18
psig for 3 to 15 psig range.

2 Open derivative switch or valve of der1
vative plug m umi Close integral switch or
valve of integral plug 1n unmit (See Figure 4 )

NOTE If integral or derivative plug-in units
are emploved, valve will be "open' or "closed*
wnen adjusting screw 1S wurnedto full clackwise
or counterclockwise position respectively

3 Place direct reverse switch in"D" pasi
tion, place proportional proportional plus in
tcgral switch mn P+l position (See Figure
5 ) Plug E3R connection.

4 Apply midrange pressures to El E2
and E3 connections 15 psig tor 3 to 27 psig
range, 9 psig for 3 to 1% psig range. Turn on
supply air

5 Setgamatl 0. Adjust A B and o1 C D
sector screws (Figure 7) to obtamn an output
equal to midrange pressure

6. Beam hinges should be aligned with
hmges on tie plate (see Figure7) U not adjust
beam position with A B and or C Dbias screws
until proper alignment 1s obtained (This will

(13), and valve stem (9), 1n base (28). Replace
valve adiustment screw (12) in valve cap (14),
a1d reassemble valve cap (14) 11 base (28)

16. Booster Relay must now be recalibrated
as outlined under "Aligning the Controller',
page 12.

CONTROLLER

necessitate readjusting A B and/or C D sector
stiews tu regawn mudrange output pressure.)

7 Connect output connection "O' to E2 and
toan indicating gage Connect separate variable
mputs to E1 and E3 Tee E3R nput to E31f cali
bration 1s bemng performed withintegral plug-in
unit mn place.

8 Open ntegral switch or valve of integral
plug in unit Closederivative switchor valve of
derivative plug m unit

9 Remove pressure from F3 Tlnlack set
screws retaining C and D bellows (Figure 7)
and rotate bellows withbellows matching screws
until eccentricity marks are located toward
front of Controller.

10 Setgain adjustment pointer atline across
scale below gain of .1 Adjust pressure to El
connection to midrange value Adjust C D sec
tor screw to provide midrange output pressure

11 Apply pressure from minimum to maxl
mum range to connection E3 while noting output
pressure Removepressurefrom E3 connection

12, If output mncreased rotate C and D bel
lows clockwise by equal amounts If output de
creased, rotate counterclockwise by equal
amounts Do not exceed 90 degrees rotation
of either bellows

13 Repeat steps 11 and 12 until output
change 1s less than 1.0 psig Apply pressure to
E3 connection and lock bellows with set screws

14. Repeat step 11 I ontpnt increaces vn
tate C D bias screw clochwise If output de
creases, rotate screw counterclockwise

15 Repeat steps 11 and 14 until output
change 1S less than .5 psig (If more than 1 2
turn of C D bhias screw 1S required. return
screw to original position, unlock C and D bel
lows and repeat steps 11 thru 15 )
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A-B SPRING A-B BIAS DER VATIVE UNIT BELLOWS MATCHING ADJ SCREW
A B SPRING SCREW DIRECT REVERSE
ADJ NUT SW TCH
SWITCH
A-B SECTOR aw . - TIE PLATE
SECTOR PLATE
NOZZLE
ADJ NUT
NOZZLE PLUG IN UNIT
GA N MECHANIS, LOCKING NUT € D BIAS SCREW LOCKING SCREW MOUNT NG BASE—aq
~ UPPER BEAM AL GNMENT BELLOWS RETA N NG SET SCREW
LNE . A B SPRNG ADJ NUT
,--——A-B SPR NG
LEAF SPR NG
B AS ADJ ASSEMBLY
FRAME — R & B AS ADJ SCREW
CD BEAM—
BEAM H NGES
BELLOWS - L A B SECTOR ADJ SCREW
4 N \/
LOWER BEAM AL GNMENT
L NE _—~SECTOR PLATE
T E PLATE
A B BEAM C-D SECTOR ADJ SCREW
GA N ARM ASSEMBLY
BELLOWS MATCH NG ADJ SCREW™ VANE
BELLOWS ECCENTRCTY MARK™ -NOZZLE
NOZZLE ADJ NUT
GA N ARM LOCK
)

GAN SETT NG SCALE- \\VANE ADJ SCREW

FIGURE 7 Type AD Pneumatic Controller Adjustments
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16 Tee connection Elto E2 and connect to a
variable input pressure andgage. Connectavari
able mput pressure and gage to E3. Plug E3R.

17. Open derivative switch or valve of der1
vative plug-m umt. Close integral switch or
valve of wmtegral plug-in unat.

18. Unlock set screws retaining A andB bel
lows (Figure 7) and rotate bellows until eccen
tricity marks are toward front of Controller.

19. Set gain mechanism at line across gain
scale above 20, Adjust pressure to E3 Connec-
tion to midrange value. Adjust A B sector screw
to provide a midrange output pressure.

20. Apply pressure from mmimum to maxi-
mum range to connection E1 while noting output
pressure. Remove pressure from El and E2.

21 If output increased, rotate A and B bel-
lows counterclockwise by equal amounts If out-
put decreased, rotate clockwise by equal
amounts. Do not exceed 90 degrees rotation of
either bellows.

22. Repeat steps 20 and 21 until output pres-
sure change 1s less than 1.0 psig. Apply pres-
sure to E1 and E2 and lock bellows.

23. Repeat step 20. I output pressure in-
creases, rotate A B bias screw clockwise. If
pressure decreases, rotate counterclockwise.

24, Repeat steps 20 and 23 until output
change 15 less than 5 psig. (f more than 1/2
turn of A B bias screw 18 required, return
screw to origmal position, unlock A and B bel
lows and repeat steps 20 thru 24.)

25. Controller 1s now ready to be adjustedn
accordance with procedure outlmedunder ""Plac-
ing 1 Service' on page 7.

Integral Valve Dial Range

The integral valve setting1s adjusted by turn
1ng the adjustment screw beneath the dial ind1
cator. The dial 1s graduated on one side for a
range of . 05 to 25 1epeats per munute. The up
posite side 1s calibrated from 15 to 100 repeats
per minute. To change the indicating scale range-

1. Set indicating dial to 15 repeats per min
ute by turnming integral adjusting screw

2. Remove "E" retaming ring which holds
indicating dial in place.

3. Remove mndicatingdial, turn and replace
dial to read 15 repeats per minute on reverse
side.

4 Replace "E" retaining ring to hold 1n
place.

Booster Relay Calibration

The Booster Relay has only one adjustment.
The valve adjustment, shown in Figures 8 and
9, adjusts the inlet valve seat to balance the
effective areas of the chamber 1 and chamber 4
diaphragms to obtam an even rate of output
pressure change. This adjustment 1s sealed
with a drop of Loctite cement (Grade C) after
factory calibration. Do notchange the setting of
this adjustment unless absolutely necessary If
the Relay has been disassembled, or if the set-
ting of the valve adjustment has been changed
for any reason, check the calibration of the unit
as outlined below.

1. Remove Booster Relay from instrument.

2. Attach calibration block, Part Number
5320549 2, to Relay using screws removed 1n
step 1, and connect in calibration setup as
shown 1 Figure 8. Coiwnect mercury mano
meter to Booster Relay output pressure connec
tion on calibration block. Connect another mer
cury manometer to fee fitting in piping to mput
connection of calibration block.

3. Apply supply pressure of 30 psifor 3 to
27 ps1g range (18 psig for 3 15 psig range) to
Booster Relay supply pressure connection on
calibration block.

4. Slowly apply about 2 ps1 to calibration
block 1input connection to simulate nozzle back

MER R FRE 3 RE
UYL —— —= \rc
TMC AT OLE FRE 4 RE
Ba k PRET RE £ 0w
LR N PFL —= ~Mer F o4 ETER

LLBRST ELC +
FORT R4 %4

I F BoTLF
R - . Fila
Yoo

sl E -
aLJssTME T

FIGURE 8 - Booster Relay Calibration Setup
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}»VALVE ADJUSTMENT
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PRESSURE iy
PRESSURE
SKETCH A SKETLH B

FIGURE 9 Booster Relay Adjustment

pressure. Note value of pressure (on nozzle
back pressure manometer) at which output
pressure increases at a constant rate. Slowly
reduce nozzle back pressure and note nozzle
pressure at which output pressure decreases
at a constant rate

a. If rate of output pressure rise slows
down (decelerates), turn valve adjustment screw
clockwise a small amount.

b. I rate of output pressure rise speeds
up (accelerates), turn adjustment screw counter
clockwise a small amount.

VANE PARALLEL TO PLANE JF VANE NOT PARALLEL TO PLANE
NOZZLE TP 1 GHT PRESSURE HT PRES

Q0 NT ND
CATED PRODUCES RELAY OUTPUT
PRESSURE DECREASE PRESSURE
APPL ED TO ANY OTHER PO NT
ARCUND NNZZLE HAS THE SAME
EFFEFT AS SKETCH A

DUCES MMED ATE NCREASE
N RELAf CUTPUT PRESSUR

FIGURE 10 Vane-Nozzle Alignment

5. Repeat step 4 above until output pressure
changes at a constant rate. The difference be
tween the nozzle back pressure which causes a
constant rise and that which causes a constant
drop should be less than 0.1 ps1 and should
occur between 1.6 ps1 and 2.5 ps1

6. If Booster Relay cannot be calibrated as
described above, fault may be caused by leak
age. Refer to "Trcubleshooting' to check Boost
er Relay for leakage
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Settings for Special Applications
of the Type AD Controller
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HOW THE CONTROLLER OPERATES
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FICURE 12 - Schematic of Type AD Controller

Refer to Figure 12. The sequence of opera
tion begins with a change 1in input pressure to
the bellows unmits which position the two bal
ance beams. The resultant shift m balance
beam alignment causes a change in the angle of
the tie plate connectingthe free ends of the bal-
ance beams. The tie plate supports a sector
plate which positions the vane of the gain mech
anmism. The shift in vane to nozzle distance
produces a nozzle back pressure change that
1s amplified and transmitted by the Booster
Relay as an output pressure.

The Booster Relay also supplies the ampli
fied pressure to the D bellcws to eliminate the
unbalance caused by the input pressure change
and restore the vane and nozzle to their '"at
balance' distance.

The effect a given 1nput pressure change has
upon the output pressure depends uponthe func
tion for which the Control er is set, the gamn
setting of the umit, and the zontrol actions em-
ployed. The following paragraphs explain the
functions and control actions which can be pro
vided by the Pneumatic Controller.

Controller Functions
With input pressure applied only to the A

bellows, the Controller transmits an output
pressure proportional to the input pressure.

The amplification of the output pressure 18 de-
pendent upon the gain setting of the unit.

With the mnput pressure applied only to the B
bellows (either directly thru connection E2 or
thru E1 with the direct reverse switch in the
"R position), the Controller transmits an
output pressure proportional to the mnput pres
sure, but acting in the opposite direction. The
amplification of the output pressure 18 depend
ent upon the gain setting.

Inputs to the C bellows are used onlv for
totalizing, subtracting, or averaging functions
(see Table A). Whenever integral control
action 1s employed, the C bellows will not have
a separate mput but will receive the D bellows
pressure thru a throttling valve. Inputs to the
C bellows are unaffacted by the gain setting

The D bellows. rather than having an indi~
vidual input signal, 1s connected directly to the
Booster Relay output pressure (feedbach)

With mnput pressures applied to more than
one bellows of thc Controller, the output pres
sure 1sthe algebraic sum of the resultantforces
on the A B and C D balance beams. Pressures
applied to the A and C bellows act in the same
direction and a totalizing function 1s obtained
Pressures applied to the A and B bellows (or
the C and D bellows) act in opposition (differ
ential function) and the output pressure 1s pro-
portional to theiwr difference Tne change n
output pressure from the Controlier for given
input pressure changes 1s determined as follows

AD - Gamn Setting (AA AB) + AC

Where

AD output pressure change

A A 1nput pressure change to A bellows
AB mput pressure change to B bellows
AC mput pressure change to C bellows

Integral Control Action

Integral action 1s accomplished by means of
a volume chamber and adjustable throttle valve
unit plugged 1nto the air lme between the C and
D hellows (see Figure 13)
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FIGURE 13 Arrangement tor Integral
Control Action

The speed at which the integral action takes
place 15 determined by the throttle valve setting
and 1s expressed as the inlegral rate in repeats
per minute The plug inintezralunit provides a»
integral rate from 05 to 1001 epeats per minute

Derwvative Cntrol Action

Derwative action 1s accomplished by a unit
containing a spring loaded bhellows mclosed 1n
a volume chamber (Figure 14) which 1s plugged
mnto the anr line between the Booster Relay and
the D bellows.

The restriction (throttle valve) between the
Booster Relay and the D bellows causes an 1imf1
ally amplitied output pressure change. The am
pufied output pressure returns to normal as the
volume chamber pressure bleeds to the D bel
lows The throttle valve setting determimes the
time terval requiredtor the accelerated output
signaltoreturntonormal The plug inderivative
unit provides adernvative time of .1 to 10 minutes.

< JFE X aaTE T
¥ 4
FL b CER vAT vE COUNTROL UN T
- 1
B L IER
FELMY
DER VAT VE
BELLOWS — | THR TTLE
] 5 = VALVE
NeZ7LE E < K b
}IEELL WS ;:"j
SPR M J
.
1
L a
FIGURE 14 Arrangement for Derivative

Control Action

FIGURE 15 Arrangement for Floating
Control Action

Floating Control Action

Floating control action (pure wtegral) 1s
accomplished by taking the output pressule
from the C instead ot D bellows n any Coun
troller with proportional plus integial action
(see Figure 15), Thisprovides a slowly mcreas
ing output pressure which will continue to in
crease until the Chontroller has stabilized with
equal pressures in the A and B bellows

Gaw Setting

Gain 1sthe ratio of the resulting vutput pres
sure changefor a given change in input pressure

change 1n output pressure

Gain
change 1n 1nput pressure

The gam mechanism ot the Cuntroller 1s
shown schematically in Figure 1o The actual
components of the gamnm mechanism are shown
in Figure 7 The amounl of gain for any given
position of the zamn adjustment arm 1s the ratis
of distance L1 to L2 [f the nozzle and vane
assembly 1s positioned near the A B bellows
end of the sector plate, a small change mn A B
bellows pressur e will require a large change n
output pressure to rebalance the Controller
With the nozzle and vane pisitioned near the
C D bellows end of the sector plate the same
input pressure change to the A B bellows will
produce a smaller output pressure change

The gain fthe Controller canbe varied from
.2 to 20 by shiding the gain arm along the gamn
indicating scale (Figure 7) A 10 psi change m
inpul pressure will produce a 1 ps1 change
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FIGURE 16 Schematic of Gain Adjustment
output pressure at the lowest gain setting At The required 'mull pressures' depend upon
the highest gam setting, a 1 ps1 change n 1n the individual control system and must be
put pressure will produce a 20 ps1 change mn selected before attempting to calibrate the
output pressure. Controller.
Null Balance Booster Relay Operation
A~ The Controller 1s "nulled" when the sector A schematic operating diagram of the
plate 1s made parallel to the balance heams with Booster Relay 1s shown in Figure 17
the required 'null pressures' applied to the
Controller. This 1s accomplished by proper ad Three diaphragms divide the inside of the
justment of the Controller as described under unit into four air pressure chambers The dia-
"Placing n Service' on page 7 At null balance phragms move tozether since thev are clamped
the gain mechanism canbe shifted thrutull range at their centers by the diaphragm assembly.
without causing a change 1n output pressure Since chambers 1 and 4 are connected and are
smce as a result of the parallel alignment with equal 1n effective daaphragm area, their oppos
null pressures applied, no change in vane ing forces on the diaphragm assemblv balance
n czle dista ce occurs over full travel of the out. Chamber 2 1s open to atmusphere The
gawn mechanism operator spring exerts a force downward on the
VALVE NOZZLE
ADJUSTMENT OUTPUT
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NLET VALVE AL AR VANE
Z sup:u 4
ke
EXHAUST >
VALVE _\" 7 o= ﬁ/onrcss 3
2 1 o
[ ; R
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SPR NG %(LN: § /—é 2 OUTPUT PRESSURE
7
exuausT 5 R RESTOR NG
POR™ T [ il 1 CHAMBER 2
EXHAUST) , [——— FORCE BEAM
D APHRAGMS 7 /
ﬁ A | ZERO SPRNG
= Z?:AEMIgESSgURE D APHRAGM
~~ RIS SO S ne A SEAL AND P vOT
D APHRAGM CHAMBER 4 % ={/
CONNECTOR FROM
ASSEMBLY RESET =4 TEASUR NG D APHRAGM
FIGURE 17 Schematic Operating Diagram of Booster Relay
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Bailley,

diaphragm assembly. Thus, since chamber 3
pressure exerts a force upward, the position of
the chaphragm assembly 1s a direct function of
chamber 3 pressure.

Supply air enters chamber 3 and the nozzle
thru a pressure reducing orifice. The rate of
air flow from the nozzle determiies the mag
nitude of the pressure in chamber 3 At bal
ance, this pressure 1s about 2 psig, which 1s
the pressure required to balance the downward
furce uf the uperatur spring

When the measuredvariable increases, link
age from the measuring element moves the vane
cloger to the nozzle tip, retardinz the flow of
air from the nozzle and 1ncreasing the pressure
in chamber 3, The pressure increase moves
the diaphragm assembly up, opening the inlet
valve and closing the eshaust valve. Supply air
enters chamber 1 thru the inlet valve, causing
the output pressure > the Booster Relav to
begin to increase

Chamber 1 pressure 1s also applied to the
restoring bellows As the pressure increases
the restoring bellows extends, moving the vane
away from the nozzle. The resullant inc1eased
rate of air flow from the nozzle causes the
pressure in chamber 3 to begin to decrease

Chamber 1 pressure will continue to 11
crease until the vane 1s restored to that posi
tion with respect to the nozzle which produces
a pressure of 2 psig in chamber 3. The oper
ator spring by ther has moved the diaphragm
assembly down to 1its original pcsition, clesing
the inlet valve and causing the Booster Relav
output pressure to stabilize at the new, 11
creased value,

When the measured variable decreases, the
opcration of the Booster Relay as described
above 1s reversed.

EXPLANATION OF NOMENCLATURE

0 | Without Mamifold

1| 3to 15 psig

15 Wwith Mamiold

2 | 310 27 psig

1 | Proportional Only

2 | Proportional plus Integral

3 | Proportional plus Integral plus Derivative

4 | Proportional plus Derivdtive

Nomenclature appears on the Controller Specitication Sieet included in the Instruction Books tur
nmished on system or contract jobs only An "X'" 1n any Nomenclature position ndicates that the fea

ture 13 special



00 22 0e 001107

Type AD Pneumatic Controller

P92-1 1
Page 21

SPECIFICATIONS
OPERATING CONDITIONS
Influence Reference Normal Operative Limits
Ambient Temperature 15F 40F to 140F 20F* tc 180F
Supply |Type ADCLOOO 18 psig +2% 16 to 20 psig 25 psig max
Pressure | Type ADO2000 30 2 *Airmustbe
vp psig +2% 28 to 35 psig 40 psig max drybelow 32F

Ambient Temperature Effect .

Supply Pressure Eifect

. 0% error at 75F (W1ll not exceed 2% range
span at any temperature between 40F and 140F)

0 02% per ps1 deviation from
reference supply pressure

REFERENCE PERFORMANCE CHARACTERISTICS (% RANGE SPAN)

Accuracy {gain 1)

Dead Band (gain 1)

Drift (gain  20) (within first 3 hours)
Hysteresis {(gain 1)

Linearity {(gain 1)

Reset Sensitivity (gain 1)

Repeatability (gain 1)
DESIGN DATA
Air Capacity (for 1 psi drop}

Exhaust
Qutput

Alr Consumption (at balance on dead end service)

Case Classification

Gain Adjustment Range

Rate Adjustment Range

Reset Adjustment Range

Ambient Temperature Range of Operation

0 5%

0 01%

1% (no change after 3 hours)
. 0 5%

0 5%

0 15% wnput range span to change
output from min to max to min

0 25%
3 15 psig 3 27 psig
0 78 scfm 0 55 scim
0 68 0 64 scim
0 11 scim 0 17 scfm
NEMA Type 3 (Weatherproof)
0 2to 20

0 1 to 10 minutes
0 05to LOO repeats, min
40F to 140F

REPLACEMENT PARTS

Spare Parts Kit

The Spare Parts Kits shown in Figures 18 and
19 should be carried in stock. Specify the Spare
Parts Kit part number to order a complete kit.

Ordering Individual Parts

A Parts Drawing for the Type AD Controller
18 shown in Figurc 18. Normally this drawing
will apply to the umits furnished. However.
there may be individual differences in specific
umts because of

a. Design changes made sincethe print
g of this Instruction Section.

b. Special design of the AD Controller
furnished to make 1t suitable for special
applications.

Therefore, when ordering parts. assure the
1eceipt ot correctreplacementsfor the Control
ler by specifving on the order

1 The complete nomenclature (stamped on
mstrument nameplate) ot the Controller for
which parts are desired

2 The PartsDrawing on which each part 1s
1llustrated. (The PartsDiawing Number 1s given
m the title tor the Figure )
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Type AD Pneumatic Controller

ITEM PART NO NAME ITEM PART NO NAME ITEM PART NO NAME
1 CODE LABEL SPECIFYNQ OM ARFL] %2 920858 1 SPRIN(: AN, 2 RFQD 63 5323028 2 DESIGNATION DECAL
WHEN ORDERING PARTS | 33 5320834 1 SPG ADJ PIVOT,2 REQD | 64 5320857 1 PROP PROP - INTEGRAL
2 5319700 5 BOOSTER ASSY 34 5320832 1 ADJ SCREW 2 REQD VALVE ASSY
3 8 32x2 1 2 FILHDSCR SST,2 REQD | 35 5320647 I UPPER BEARING PLATE | #5 5320658 1 DIRECT REVERSE SWITCH
4 5320444 1 MOUNTING SCR, 3 REQD | 36 10 32x7 & FIL HD SCR SST, 8 REQD ASSEMBLY
5 10 82x1 2 FIL HD SCREW SST 37 5322647 | LOWER BEARING 66 5320702 1 DERIVATIVE ASSY
(SEE TABLE) 38 5320712 1 NOZZLE ARM ASSY SEE TABLE
8 5320626 1 SHOULDER SCR, 2 REQD | 38 4 40x1,4 FIL HD INT SEMS SST 6" 5322006 1 INT ASSY SEE TABLE
7 5320646 1 SPRING 2 REQD 66 1961561 O NAMEPLATE SPECIFY
& 5320675 1 SPG ASSY FOR 3 27 PSIG | 40 5322713 1 NOZZLE ARM SPG ASSY TYPE AND RANGE OF CONT
RANGE, 2 REQD 41 5322333 1 VANE ASSY FOR CORRECT ENGRAV ING
9 5320876 | SPG ASSY FOR 3 15 PSIG | 42 5311428 10 O RING 69 5322079 1 INT & DERIVATIVE VALVE
RANGE 2 REQD 43 5311428 2 O RING ~ REQD ABSY SEE TABLE
10 5320627 1 SHOULDER SCR, 8 REQD | 44 5322650 1 LOCK KNOB 70 3320626 2 SHOULDER SCR 2 REQD
11 5322987 1 HINGE ASSY, 4 REQD 45 5320661 1 SPG ADJ NUT 4 REQD 71 19750 1 RUBBER WASH 2 REQD
12 5323005 1 RET RING, 4 REQD 46 5323006 1 GAIN SCALE 72 5323562 1 COVER INCL ITEMS 73
13 5320674 1| BELLOWS ASSY 4 REQD | 47 3 48x1 & PAN HD SCR SST 2 REQD THRU 78)
14 5311428 3 O RING 4 REQD 48 4 40x5 16 PAN HD SST SCR 5 REQD | 73 1064 4 RED FIBRE WASHER
15 5320640 1 TIE PLATE 49 3 48x1,8 FLATHDSCRSST 2 REQD | 74 5322994 1 COVER SCREW
15 2320652 1 VANE Aug StuD 2 REQD * sy b 34%x3 8 Hex iND CAP SCREWSST | 75 197174 1  FLAT SPEED NuUT
17 5320672 1 CONICAL SPG 2 REQD SEE NOTE 76 2 56x3 16 RD HD SST SCREW
18 10 32x5 8 FIL HDSCR SST, 4REQD 51 NO 10  REG SPR LKWASH SST 77 196777 2 TRADE MARK
19 5323030 1 NOZZLE LOCKNUT 18 REQD 78 198173 16 RETAINING RING
20 5321579 1 INDICATING PANEL 52 5822337 1 NOZZLE
21 5323004 1 O RING&GASKET SHEET 53 NO 6 REG SPR LKWASH SST  (FOR WALL MOUNTED CONTROLLERS ONLY
22 5321596 1 MANIFOLD ASSY SEE NOTE 80 5323021 1 MTG BASE ASSY (INCL
23 10 32x1  SOC HDSCR SST,4 REQD 55 4 40 HEX NUT SST ITEMS 81 THRU 85)
24 5322832 1 VANE ADJUSTMENT 56 532172 7 SPRING WASHER 3 REQD | 81 5324066 1 VALVE CORE 5 REQD
25 5321468 1 BELLOWS BEAM, 2 REQD 57 10 32 HEX NUT SST 2 REQD 82 5320414 1| FELT PAD 4 REQD
26 197504 1 CONE PT SETSCR,¢ REQD 58 5323017 | RET RING 3 REQD 83 5320413 1 WIRE MESHDISC 4 REQD
27 2 56x3 16 PAN HDSCR SST 4 REQD 5¢ NO 8 REG SPR LAWASH SST 84 5322981 | D CONNECTION PLUG
28 5323720 1 AD! INSERT 2 REQD 85 5311428 11 O RING GASKET 6 REQD
20 5320650 1 SECTOR PLATE 60 5320639 2 CLAMP PLATE
30 5321465 1 B D BELLOWS BASE 61 532172 12 SPRING WASHER
31 5321463 1 A C BELLOWS BASE 62 5323028 | DESIGNATION DECAL
TABLE
TYPE C°”;TCRT‘3'(;§E“ SE?,.R}ETPASgS RQ;%E ITEM 5 |ITEM 66 |ITEM 67 | ITEM 64
AD02001 | PROPORTIONAL | 256131 1 27
AD01001 oNLY 256131 2 15 | REQD 2 REQD
AD02002 | PROP PLUS 256131 1 27
AD01002 | INTEGRAL 25131 3 15_| 3 REQD 1 REQD | 1 REQD
AD02004 | PROP PLUS 256131 1 32 |
ADO01004 | DERIVATIVE 256131 2 315 |3 REQD |1 REQD ! REQL
AD0Z003 | PROP PLUS 256131 1 3 27
ADO1003 | INT AND CER 256131 2 3715 | 2 REQD |1 REQD | 1 REQD
SPARE PARTS KITS PART NUMBERS
NOTE 1 EACH OF ITEMS 50 AND
256131 1 256131 2 53 ARE REQUIRED IF' INTEGRAL
3 27 PSIG RANGE 3 15 PSIG RANGE OR DERIVATIVE ASSEMBLY
(ITEM 66 OR 67) IS ADDED IN
QTY ITEM NOS ITEM NOS FIELD
1EA 7 21 10 42 7 21 40 42
2 EA 8 17 9, 17
1 EA 12, 13 82 83 12 13 82 83
6 EA 14 85 14 85
11 13 43
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FIGURE 19 Parts Drawing P99 119
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ITEM PART NO NAME ITE];] PART NO NAME ITEM PART NO NAME
1 SEE NOTE CODE LABEL 2 5316308 1 VALVE ADJ SCREW 21 5311428 20 O RING
2 5319691 1 NOZZLE SECTION 13 5319698 1 UPPER VALVE SEAT 22 5311428 7 O RING
3 5324275 1 EXHAUST SECTIOM 14 53168089 I VALVE CAP 23 5311424 10 O RING 7 REQD
4 5323282 3 BASE 15 5316404 1 ORIFICE ASSY 2REQD 24 5311428 2 D RING 4 REQD
5 5319703 1 CLAMP PLATE 16 5318872 1 >EALING CAP 25 5311428 11 O RING 4 REQD
b 5319701 1| DIAPHRAGM CLAMP 17 5319704 1 DIAPHRAGM 3 REQD 26 5325327 1 PLUG
ki 5319702 1 EXHAUST CLAMP PLT 18 4 40x3 4 LG PAN HD CD PL STL 27 5316478 1 ORIFICE CLEANOUT ASSY
8 5319699 1 LOWER SEAT MACH SCR 4 REQD
9 5319696 1 VALVE STEM 19 10 32x1 1 4 LG FIL HD STLMACH
10 5320156 1 LOWER SEAT 5PRING SCREW 4 REQD
11 5319705 1 [ PPER SEAT SPRING 20 5319690 1 COVER
NOTE SPECIFY CODE LABEL NUMBER WHEN ORDERING PARTS>

Reset Bocster Relay Assembly,

Pt

Nou 5319700 5
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Product Warranty

Balley Meter Company warrants the products manufactured by it to be free from defects 1n matenal and work
manship and will repair or replace. at tts option, free of charge. fo b its factory, such part or parts which prove
defective w th n one year from date of shipment In Tespect to any products which are not an mtegral part of g
product manufactured by the Company, the warranty given oy the manufac turer thereof sha' apply
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Shipping Damage

We strongly recommend that you tospect and test your mstrument as soon as you receive 1t If the mstrument 1s
damaged or operates improperly, notify the carrser for mnspection of the shipment The carrier’s claim agent will
prepare a report of damage, a copy of which should be forwnarded to your nearest Bailey District Office (see back
cover for location) The District Office wall then tell you how ta have the instrument repaired or replaced

The Bailey Meter Company s vitally concerned that your Bailey nstrument provides contmued, fine perform
ance This mstruction manual 1s designed to fully describe the correct installation, operation, and maintenance
ot your wmstrument under recommended conditions If the need anses, factory trained Sery ce Engineers are on
call for prompt, in plant maintenance Telephone or wire your nearby Bauley District Oftice to make arrangements
for this service (see back cover tor focation and telephone number)

Replacement Parts and Supplies

Complete parts drawings and recommended spare parts kit mformation are included 1n this nstruction manual
When replacement PArts or supp 1es are required for maintenance of your Bai ey instrument, contact your nearest
Bailey District Office {see back cover for location) Always specify complete data on the mstrument nameplate on
your mquiry or order for parts Common parts are ava lablc for sh pment with n 48 hours on a speed order hasis
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BAILEY METER COMPANY DISTRICT OFFICES, U.S.A

CALIFORNIA NEW YDORK
San Francisco Buffalo
Code 415 Phone 989 6110 Code 716 Phone 839 66°
Los Angeles New York
Code 13 Phone 283 1187 Code 212 Phone 986 8770
COLORADO Schenectady
Denver Code S18 Phone 374 7991
Code 303 Phone 757 5408 NEW JERSEY
East Orange
GEORGIA Code 201 Phone 674 6830
Atlanta
Code 04 Phone 378 4348 NORTH CARGLINA
Charlotte
JLLINOIS Code 704 Phone 334 916)
Chrcago
Code 312 Phone 427 7324 OHID
Cincinnatt
LOUISIANA Code 513 Phone 281 0132
New Orleans Cleveland
504
Code 50 A Phone 488 0841 Code 216 Phone 851 8600
nouey | ASSACHUSETTS PENNSYLVANIA
p Philadelpma
2 5
Code 617 Phone 426 046 Code 215 Phosie 664 3287
MICHIGAN Pittsbucgh
Detrott Code 412 Phone 921 6356
Code 313 Phone 357 0440 TEXAS
MINNESOTA Dallas
St Paul Code 214 Phone 363 6295
Code 612 Phone 645 7757
Houston
MISSOUR Code 713 Phone 774 9605
Kansas City
Code 816 Phone 361 4902 seatt e WASHINGTON
St Lours Code 06 Phone 324 9300
Code 314 Phane 967 5532
WISCONSIN
M wiukee
Code 14 Prene 461 1210

BAILEY METER COMPANY LTD., CANADA

ALBERTA ONTARO
Edmonton Ottawa
Code 403 Phone 488 3436 Code 6 3 Phone 772 1373
BRITISH COLUMBIA Toronto
Vancouver Code 416 P 1one 444 8488
Code 604 Phone 731 3709 QUEBEC
MANITOBA Montreal
Winnipeg Code 514 Phonc 489 3881
Code 204 Phone 943 1481
NOVA SCOT A
Halitax
Code 902 Phone 455 0574
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Bailey Meter Company . Wickliffe, Ohio 44092
tn Canada: Bailey Meter Company Lim ted. Montreal, Canada
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