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FIGURE 4 Instrument Piping Selection Chart, Based on Pressure Piping Code, ANSIB31 1.0
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NOTES

1 The curve representing the rating of the
tubing selected must lie above the intersection »f
I1es represeiting tie actual exsected masimum
sustained temperature and pi1essure

2 Tubing materials, dimensions and spec
ifications are th se ol tubing stoched by Batley
Meter Conpany Iy some cases larger sizes
ate recommended Several commercial prre
s1zes have been shown for contenience

3 Ifother materials or s1zes of wall thick
nesses ave ased allowable wotklig pressaies
must be calculated as provided for in the code

4 Temperatures are instrument hne fluid
temperatures In steam service tubing pre
ceding blowdown valves shall be suitable for
saturated steam temperature at the design
main line pressure

5 Ccoper tubing may be used 1n dead erd
stean or water seivice up t design pressires
adtempet atures shownby the dotted curvespra
vided that the temperature within the lines for
¢ »tinuous service dues not exceed 406F

6 Piessureand ortemperature may exceed
tie notmal design coinditions occasionaily pro
vided the p1essure does not esceed the allowable
value for the temperature iny olved by more than

(1) 157 during 107 ot the jperating petiod
(2) 20" during 17 of thc vperatiig period

T The i1ecommended minimum wall thick
ness for socket welded tubiny 1s 065"

8 Tubing wall thicknesses are not calculated
ty provide additional thickness that may be re
qguired for mechameal strength Tubing should be
continucusly  supported 1in conduit travs or
channels
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FIGURE 5 Coumnecting Piping for Type BKLT 111 Open or Closed ‘l'ank,
Noncondensing Atmosphere
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FIGURE 6 Connecting Piping tor Ligquid Measurement
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VERT rAL P PE

FIGURE 9

NOTES
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Connecting Piping for Gas Measurement

OPERATING THE TRANSMITTER

TO PR MARY
ELEMENT
(SEE NOTE 8)

NOTES

A /2 VALVES
L NES HAVE BEEN REF LLED W TH
CONDENSATE AFTER BLOWDOWN

B SEE F GURES 5 THRU 9

BLOWDOWN
VALVES

"
C MAN FOLD VALVE 28 SPAC NG

FIGURE 10 Commercial Manifold Piping

PLACING TRANSMITTER IN SERVICE

WARNING: Do not subject Type BK8 or BK9
Transmtter to pressure greater than 1500
psig. Isolate Transmitter from system dur-
1ing hydrostatic test of piping requiring over
1500 psig. Pressuresin excess of rating may
damage the force beam sealing diaphiagu.

1. Make certam that all connecting
tubing is correctly installed (Figures5 thru
9) and that all valves are closed.

2, Apply supply air to Booster Relay on
Transmitter.
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3, Open equalizing valve (C) 1n pressure
line to Transmitter (Some levelapplications
on open or closed tanhs withnoncondensing
atmospheres may not use an equalizing valve
In th1s case. 1gnore reference to equalizing
valve and LO pressure piping 1n following
procedurc).

4, If blowdown valves are mstalled:

a. Open one blowdown valve slowly.
Allow to blow a sufficient length of time to
clear line (usuatly not more than 15 seconds).
Close blowdown valve.

h. Repeat step 4a with other blowdown
valve,

5 If blowdown valves are not installed:

a. Discomnect eonnecting piping at
HI and LO comnectioms at ‘Transmutter

b Slowly open mstrument valve in
HI pressure line to Transmitter Allow to
blow a sutficient length of time to clear line
(usually not more than 15 seconds). Close
instrument valve in HI pressure line.

¢ Repeat step 5b with valve in LO
pressure line

d. Reconnect piping at HI and LO
Trausmitter connections,

6 I Transmitter measures steam flow,
allow time ior steam in connecling lines Lo
condense and tor connecting lines to reach
normal operating temperature Fefore pro-
ceeding to step 7.

7. Slowly open mmstrument valve 1n HI
pressure Line to Transmitter and allow pres
sure to build up on both sides of diaphragm
capsule,

s, Liquid applications only crach vent
valves VI and V2 (1/4 turn to unseat) and
allow trapped air to escuape. Close vent valves
(See Tigure 11 for location of vent valves. )

9 Booster output pressure should be
3 pst (27 or 15 psi for reverse action umts.
Type BRLLL2) Adjwst zero adjustment
(Tig 1T)as necessavy until output 1s correct

NOTE: On level applications with one side
of diaphragm vented, Booste: outputpressure
will not be 3 ps1 Qutput pressure will be
increased m proportion to head on high
])l‘@SSLll'G connection

10 Slowly open instrument valve in LO
pressure hime to Trar smitter

11 Closc equalizing valve (C)  Trans

mitter is now 1 service

REMOVING FRUM SERVICE

1 Open equalizingvalve (C) 1n pressure
lime to Transmitter

2 Close mnstrument valves in HI awd
LO pressure lmmes to ‘Transmitter

3 Open vent valves V1 and V2, or 1€
move plugs 1in bottom of diaphragm capsule

4 Turn otf air supply to Booster Relay

5 Transmitter 13 now out ot service

vb T ALVES

FIGURE 11 - Location of Vent Valves
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ROUTINE SERVICING

CONNECTING TUBING AND PIPING

1. heep all tubing and piping connections
tight. Chech tubing and piping for leakage
while under pressure with a leak detecting
solution,

3. Maintain a regulated air supply ., iree
of dirt, o1l and morsture to Buoster Relay.

3 Periodically blow down connecting
piping as outlined helow

WARNING: Do not blow down lines into the
Transmitter. Blowdown temperature may
damage the Transmutter.

BLOWING DOWN CONNECTING PIPING

A, EFlow Measurement

Follow the procedure below to blow down
connecting lines 1f installation mcludes blow

down piping.

1. Close mstrument valvesnIIl and LO
pressure lines to Transnutter and open
equalizing valve.

2. Open one blowdown valve slowly to
prevent sudden strain on connecting line.
Allow a sufficient length of time to clear
lme (usually not more than 15 sceonds
1s required), Close valve

3. Repeat step 2 with other blowdown
valve

4. 1f Transmitter measures steam, allow
time for steam in comnecting lines to
condense and to reach normal operating
temperature hefore placing Transmitter
1 service.

=

5 Slowly open instrument valve 1n LO
pressure line to Transmitter. Close equal~
1zing valve. Slowly open mstrument valve 1n
HI pressure line. Transmiiter should respond
immediately.

TFollow the procedure below to biow down
connecting limes 1f nstallation does not 1n
clude blowdown piping Refer to Figures 5
§. or 7 as applicable

1 Closc mstrument valves in HI and LO
pressure lines to Transmitier and cpen
equalizing valve.

2 Crach unions or fittings below mstru
ment valves and blecd oit pressure in dia
phragm.

3 Disconnect connecting limes from
mstrument at unions or littings on Trans
mitter manifold or connecting piping

1 Swing connecting Lines away so blow
down 13 not directed at Transmutter (It
connecting lines cannot be moved eastly
temporartly add short lengths of tubing to
direct blowdown away from Transmitter.)

5 Open one mstrument valve slowly to
avold sudden strainon connecting line Allow
lLine to blow a sufficient length of time to
clear Lmme (usualls not mcre than 15 seconds
1s 1equired). Close valve

6. Repeat slep 5 with other mstrument
valve,

7. 1f Transmitter measures steam
allow time tor steam in connecting lines to
condense and reach normal operating temp
erature before placing Transmitter n service.

5 Reconnect connectmg lines  Slowly
open mstrument valve in LO pressure line
to Transmitter Close equalizing valve.
Slowly open instrument valve in Hlpressure
lime Transmitter should respond immediately.

R Tevel Measurement

Open or Closed Tank. Non~Condensing

Atmosphere

1 Refer to Figure » Close mstrument
valve (E)
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2 Open blowdown salve (F) slowly to
prevent sudden strain on connecting line.
Allow to blow a sufficient lengih ot time to
clear line (usually not more than 15 seconds
18 required). Close blowdown valve,

3 Slowly apen shutotf valve (E) Trans
mitter should respond immediately

Closed Tank Condensing Atmosphere

1 Refer to ligure 9 Close instrument
valves (B) and open equalizing valve (Cy.

2. Open one blowdown valve (D) slowly
to prevent sudden strawn on connecting lLine
Allow to blow a sufficient length of time to
clear line (usually not more thar 15 seconds
15 vrequired) Close blowdown valie

3 Repeat procedure n step 2 for other
blowdown valve

4  Allow time tor steam in connecting
lines to condense (or refill manually thru
filling plugs shown m Figure 9 and tor
connecling lines to reach normal oper ating
temperature hetore placing Transmitter 1n
service

5 Slowly open shutoff valve (B) 1 low

presst re line gmarked Iy Close equalizing
valve (C) Slowly open shutott valve m high
pressure line . mathed Ltn  Transmitter

should respond tmmediatels.

BOQSTER RELAY

1 Pertodically mspect nozzle tip
(Figire 17 and vane for deposits ot oill
dirt ete, Clean with a stitable solvent

2 Pertodically replace telt pal arr
tilters as fc lows:

a Turn OT'F supply air to Booster
Relay and discomect supply airr and output
limes (Figure 3).

L Remove wire mesh disce ltem 2w,
Figure 27) and lelt pads (Item 27V with pich
or SLH\lldl‘ mstrument,

c. Replace telt pads
mesh discs

Replace wire

NOTE: When 1eplacing mesh discs  make
certamn there 1s a disc under felt pad in
supply connection,

d Reconnect supply arr and output
lines to Booster Relas

TROUBLESHOOTING

1. If Transmitter 1s moperative or 1i
operation 1s taulty first chech Transmifter
calibration as outlined under ' Fre Service
Adjustments . page 19 [f correct output
readings still cannot be vbtained proceed
as follows (see Figure 17):

a  Visually mspect for any nusswg
screws or broken parts at sealing diaphragm
vane adjustment screw spring pivot hinge
and restoring bellows

b Check that all screws are tight
It any screws in areas around spting pivot
hinge tension stiip mounting teet. nozzle
set serew . vane spacer. mounting plate
restoring bellows and torce beam are tound
to be lagse reter to Complete Calibration

Procedures ' page 2

¢ Check that when 1ransmitter 1s
1n operation, only cor tact relween the torce
heam und restoring beam 1s at tulervm

It 1t 15 suspected that the Transmitter 1<
mechanically delective or the Beoster Relay
1s taulty reter to Fault Correction Chart
page L7,

DISASSEMBLING THE TRANSAMIUL KR

NOTE: Make certam Tiansmitter 15 discon
nected trom p1essure sourcc hefore remos
ing and replacing diag hragm or diaphragm
capsule
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Replacing Measuring Diaphragm Type
BR71L] (Refer to Figures 16 and 26)

1. Remove pipe plug (25} from housing.

2 Insert 3/16 inch Allen wrench thru
pipe plug hole and loosen (do not remove)
connector clamp nut,

3 Remove Booster Relay

1, Remove mounting bolts (30) holding
diaphragm assembly to pressure housing.
and pull assembly awav from housing.

5 Loosen and remove all diaphragm
clamp bolts

6. Pry outer housing away trom inner
housing. (Use screw driver or similar in
strument. )

NOTE: Gasket, diaphragm., and center
assembly remain connected to inner housing
Do not damage parts during this operation.

7. Remove two hanger strap screws
(F1gure 16) holding diaphragm center hanger
straps to inner housing (located at top of
housing reach by folding down upper portion
of diaphragm,).

8. Pull gasket,diaphragm,anddiaphragm
to diaphragm center assembly, Force out
nylon sleeves, and discard

10 Remove jam nuton diaphragm center
assembly.

11, Remove damaged diaphragm. Insert
new nylon sleeves inreplacement diaphragm
and tnstall in center assembly. Align dia-
phragm as shown in Figure 16

12. Reassemble diaphragm assembly by
reversing steps 3 thru 10(see TableIl .page
32, for torque values). Do not tighten connec~
tor <lump nut or 1eplace pipe plug.

13. Repeat steps 7 thru 11 under ' Cali~
bration Procedures Type BK7' on page 20
to correctly posttion connector

14. Perform calibration as outlined under
'Pre-Service Adjustments’' on pagel9.

Replacing Diaphragm Capsule - Type BRYLL L

and BKOLT T (Refer to Figure 27)

1 Remove pipe plug (3) from diaphragm
assembly

2, Insert 3/16 inch Allen wrench thru
pipe plug hole and loosen (do not remove)
connector clamp nut

3. Remove four screws and bolts holding
front housing to base housing Kemove tront
housing.

4, Pull diaphragm capsule assembly
from base housing (This assembly must be
replaced as a unit; 1t cannot be repaired. )
Remove and examine diaphragm housing
seals (Item 4, Figure 27) replace1f damaged

NOTE: This assembly must be replaced as
a unit; it cannot be repaired.

a. Place diaphragm housing seals 1n
position onnew diaphragm capsule assembly.
Insert diaphragm capsule assembly, with
connector, between D-washer and force
beam nut. Lightly tighten connector clamp
nut allowing capsule umt to assume 1ts own
rotational position (see Figure 24).

6. Replace front housing and tighten
nuts finger tight.

7 Loosen connector clamp nut and
tighten mounting screws and nuts to torque
specitied 1n Table II on page 32.

8 Reset mitial output of Transmitter
as outlined under ' Resetting Inmitial Qutput’
below.

Resetting Initial Output - Types BK8 T 1]
and BKO T T

1. Apply supply pressure to Booster Re~
lay of Transmuitler.

2. Adjust output pressure to 3 psig by
turning zero spiing adjustment (Reset sup
pression spring nut if error exceeds 1 psi )

NOTE: Steps 3 and 4 may be omitted 1t pre
viouslv performed during diaphragm cap
sule replacement



. _
TP 19 B D
Page 14
EQUAL Z NG VENT
PRESSURE D APHRAGM
TEST LEAKAGE
MEASUR NG TEST
OIAPHRAGM
&
GHECK THAT NO LEAKS
APPEAR AT THESE PO NTS
)
l! PS G NPJT PRESSURE FTHS
TF P RETEST N
PLUG <= Mee s secow PRESSURE DROPS A R LEAKAGE
PLUG YO VENTED S DE OF D APHRAGM )
NOTES THE FOLL OW NG MAY HAVE HAPPENED

APPLY THE FOLLOW NG PRESSURES FOR TEST NG
(a)60 PS G FOR TYPE BK7
{D) 500 PS G FOR TYPE BK8 AND BKO¥

3% CAUTON USE ONLY HYDRAUL C HEADS
fOR H GH PRESSURE TEST NG

FIGURE 12

3. Insert diaphragm capsule assemblv
with connector hetween D washer and iorce
peam nut. Lightly tighten connector clamp
nut (see Figure 27)

4 Install tront or lower housing and
tighten mounting nuts finger tight.

5 Loosen connector clamp nut. and
tighten mounting nuts to torque specitied
1 Table II on page 32.

6, Tighten connector clampnuttotorque
specitied in Table IL (Output ot Transmitter
must remamn within 0.5 psig hinut durmg
this operation. If not loosen comector clamp
nut and retighten until output remains con
stant. ) 1{ output still shifts remove front
houas.ng. pall .t and rotate caps.le 1%0°
and repeat above procedure

7. Pressure test assembly as outlmed
in Figure 12 following listed precautions

S Calibrate Transmitter as outlined
under Pre Service Adustments . page 19

0 APHRAGM MAY EE RUPTURED

2 0 RNGS N D APHRAGM GENTER MAY BE
DEFECT VE.

3 SGREWS THROUGH NYLON NSERTS N
D APHRAGM CENTER MAY BE LEAK NGA R

Diaphragm Pressure Test

Replacing Restoring Dellows (Tigure 25

Ttem 26)

1 Remove mounting screws (1) holding
Booster Relay to mountingplate 12), Remove
Relay (Figure 24)

3 Remoie screw holding mansfold
clamp (251 to mounting plate (45)

3 Loosen set screw (561 holding bellows
to restoring beam.

4, Remove screws holding spring and
bellows support (20) to mechamsm trame

5 Liit spring and hbellows support, with
restoring bellows attached lrom mechanism
frame.

G Remove serew (24) holding bellows
to support Replace hellows (206).

7. Reverse steps 1 thru 6 to replace
assembly (see Table II on page 32).

% Calibrate Transmitter as outlimed
under Pre Service Acdjustments onpage 19
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CAUT ON_DO NOT MAR TH S SURFACE

SEAL NG D APHRAGM

DOWEL HULES N
SEAL NG D AFHRAGM ™
MUST BE &L GNED W TH
FORCE BEAM SURFACES
AS SHOWN AFTER

T GHTEN NG FORCE
BEAM NUT

\
FORCE BEAM

- MECHAN SM MOUNT NG P ATE

MUST BE N PJS T ON SHOWN
WHEN REPLAC NG SEAL NG
D APHRAGM

SEAL NG
DOWEL P NS{NUT SHOWN L, D APHRAGM

N END V EW

CONNECTIR
CLAMP NUT

FORCF AFAM N T
(TORQUE TO SFT LB)

FIGURE 13 - Alignment of Sealing Diaphragm

Replacing Sealing Diaphragm
(Figures 13 and 25)

1 Remove pipe plug 1n bottom of high
pressure side of housing

2. Insert 3/16 inch Allen wrench into
housing and unclamp capsule from mechamsm.

3. Remove Booster (insure 0 rings re-
main on mamiold face of Booster).

4 Loosen tlat head screw holding air-
line manifoid clamp (25).

5. Remove four sochet head screws (44)
holding spring support assembly (39) to force
beam (43).

6. Remove nozzle vane (54), clump plate
(55) and vane spacer (53)as a subassembly by
removing two No. 4-10 screws holding vane
spacer (53) to nozzle bracket assembly (17).

7 Remove nozzle air me assembly (50)
by loosening No. 4 10 screwnnozzle clamp
block (51).

S Remove three socket head screws(13)
and (11), holding mechanism frame (1), to
mouJnting plate(45). Liftoff frame subassembly

9. Remove four sockethead screws (40),
holding tension strips. ete ,to base Remove
tension strip assemblies (12)

10. Remove vane and bracket subassembly
from force beam Force beam subassembly

cannot be removed unless capsule or dia-
phragm assembly i1s removed:

a. For Type BRI and BK[ TJ2 units
Remove four bolts holding housing together,
Remove capsule.

b, For Tvpe BKLT 10 umts. Remove
four sochet head screws holding diaphragm
assembly tohousingblock. Remove diaphragm
assembly.

11. Remove force beam connecting clamp
nut (16) and washer (15) i Figure 27,

12 Remove force beam subassembly

13. Grip one tension strip mounting ear
(on force beam) in vise, and unscrew force
beam nut (29 in Figure 26; 14 1n Figure 27).

14, Removesealing diaphragm and replace
with new part

15. Replace and tighten force beam nut.

NOTE: Alignment of parts 18 important (sec
Figure 13). Sightthru pair of holes 1n mount
ing plate to maiitain alignment of tension
strip mounting surfaces on upper section of
force beanm. Correct tightening torque 1s
1mportant (see Table II on page 32)

16, Reverse above procedureto reassem
ble umit Do not thighten connector clamp nut.

17. Perform Pre-Service Adjustments
as outlimed on page 19



S
P21 19

Page 16

Baile

REPLACING THE BOOSTER RELAY

Replacing Booster Relay (Figure 24)

1. Remove Transmitter trom service as
outlined under Operating the Transmtter '

2 Remove two screws (Item 18, Figure
214) securing Booster Relay to Transmitter
housing

3 Install new Booster Relay umit on
Transnmitter housing using sctews used in

step 2.

4 Recalibrate Booster Relay as oul

tined under Calibratingthe Booster Relay' .

page 27, before returning to service,

Vane Nozzle Alignment (Figure 14)

1 Check that vane 1s parallel to plane
of nozzle tip as follows:

a. With Booster Relay at balance ,
press lightly with pomnted instrument above
and below nozzle tip.

h. If pressure at eitther point pro
duces the effect shown 1n Shetch B Figure
14, either (1) vane is not parallzl to nozzle
tip or (2) there 1s a burr on nozzle tip

c. If vane 18 not parallel to nozzle
tip. bend vane slightly. If barr s present,
rub tine emery cloth lightly acrossnozzle tip

2 With zero ditferential and no load on
suppression spring. tuin vane adjustment

vi E
MO ZLE -
[

FRESS RE—
&

. -
FRES LRE -
= PRES RL«\

CKETCH A VET H E
/ANF FARALL EL T ) FLANE OF PEN TRFARA E 1 FLAME
M ZILE TP L GHT PRESSJRE F 4 TLETP L 2T PFE.
AFPLED T VA IE AT ANY SLRE AFPLED T F T IC
BINT AFCUND N o LE PR FATEL FRIL B RELS  JTRJT
LMAEY MMEDA E N Rea“t FHtou hELE PLASL ) ME W HE
N RELAr LTPUT PRE  JRE APFLED TN ANt THER PO NT
AR_UNT LE HAS THE SAME
EFFL T as SHETCH A

FIGURE 14 Vane Nozzle Alignment

screw (Figure 17) until output 1s 3 psig

3 Perform Pre Service Adjustments’
page 21

\ane Spring Loading (Figure 19)

1 With no supply pressure and vane
adjustment screw not touching vane, vane
should contact nozzle with a tenston ot 12
to 15 srams, (Do not rachk off vane adjust
ment screw to mahe tus chech )

2 If vane does not contact nozzle re
move vane, bend vane spring, replace vane,
and chech,

3 When cortect relattonshipis obtaerl,
turn vane adjustment screw (zero differential)
until output 1s 3 psig

4, Perform Pre Service Adjustments
page 19.



oo™

vanor Yy

-

Type BK Transmitter

P21-19
Page 17

Fault Correction Chart

TRANSMITTER FAU LT PROBABLE CAUSE CORRECTIVE ACTION
1. Output from Boostex Relay | a Supply and output connec a. Connect as shown 1n
does not increase to about tions to Booster Relay are Figure 3
full supply pressure when incorrect.
force beam is pushed
toward restoring bellows. b. Dirty nozzle orifice in b. Depress nozzle orifice
Booster Relay. plunger.
¢. Vane - nozzle relation— ¢ Refer to "Vane-Nozzle
ship incorrect. Alignment", page 16.
d. Burr on nozzle tip. d. Rub a fine emery cloth
lightly across nozzle ap
to remove possiblcburr
e. Nozzle alignment in e. Refer to ""Vane-Nozzle
correct. Alignment", page 16.
f. Nozzle air line leaking. {. Check that Booster 18
mounted securely.
g. Booster calibration g. Calibrate Booster (see
incorrect. page 27).
h. Vane spring loading h. Refer to ""Vane Spring
incorrect. Loading', page 16.
2. Output from Booster Relay | a. Supply and output con- a. Connect as shown in
does not drop to zero when nections to Booster Re Figure 3
force heam is pushed away lay are incorrect.
from restoring beam b. Check nozzle tip and
causing vane to move away b. Dirty nozzle. clean with a suitable
from the nozzle. solvent.
c. Nozzle air line is c. Check visually. Reposi-
pinched off. tion as necessary.
d Booster Relay orifices d. Depress nozzle orifice
dirty. plunger.
e Dooster calibration e. Calibrate Booster (see
1ncorrect. page 27).
3. Output readings are non a. Leakage from output line a. Replace line or bellows,
linear or restoring bellows,
b. Incorrect vane alignment b. Refer to 'Vane Nozzle
Alignment', page 16
c. Dirty nozzle orifice 1n ¢. Depress nozzle orifice
L Booster Relay. plunger
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FAULT CORRECTION CHART (Continued)

TRANSMITTER FAULT

3 (Continued)

PROBABLE CAUSE

CORRECTIVE ACTION

Booster calibration
incorrect.

. Diaphragm capsule or

measuring diaphragm
cracked, capsule 1m
properly installed, or
silicone fluid 1s leaking.

. Zero adjusting nut posi

tioned so that zero spring
18 fully compressed dur
g pormal operation.

d. check Booster calibra
tion (see page 27)

e. Replace capsule or dia
phragm as outlined un
der 'Replacing Dia
phragm Capsule', or
‘Replacing measuring
Diaphragm ', page 13.

f. Calibrate Transmitter
as outlined on page 20
or 24, as apphcable.

incorrect,

4. Output readings indicate a. vane adjustment screw 15| a. Smooth vane contact
hysteresis. rough. surface of screw with
very fine sand paper
h. Booster calibration in b. Chech Booster call
correct. hration (see page 27).
c. Damaged diaphragm cap- | ¢ Replace as outhined
sule, diaphragm, con under Replacing MeasH
nector, or sealing dia uring Diaphragm Cap
phragm, sule ', or "Replacing
Sealing Diaphragm',
page 15.
5. Transmitter output indi a Alr leakage. a, Tighten or replace
cates erratic operation. parts as necessary.
b Moisture or o1l deposits b. Clean orifices with
LN 21Y passages. suitable solvent.
BOOSTER FAULT PROBABLE CAUSE CORRECTIVE ACTION
1 Booster Relay output pres a. Clogged nozzle oriiice. a. Depress nozzle orifice
sure does not immediately plunger.
increase when flow of aix
from nozzle 1s blocked, b. Leakage around sections b. Replace Booster Relay.
of Booster casing,
c. Dirty hiters (see Figure ¢. Remove and replace
27). filters as outlined un-
der Routinc Servic
ing , page 11.
d. Booster cahbration d. Check Booster call

bration (see page 27).
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FIGURE 15 - Typical Calibration Setup

CALIBRATING THE TRANSMITTER

PRE SERVICE ADJUSTMENTS

1. Connect Transmitter in calibration
setup (Figure 15). Positicn Transmitter in
same position as that of final installation.
Connect accurate water manometer to meas
uring diaphragm as indicated

2. Connect accurate laboratory type
pressure gage m DBooster Relay output
pressure line. Make required Booster sup-
ply connection. Remove cover from
Transmitter.

3. Apply differential pressure (or sup-

pression head) that should produce a 3 psi1g

—~ output. If Transmitter output isnot correct,
adjust as follows:

a. Adjust zero spring (Figure 17) if

error 18 less than 1 psi.

b. Adjust suppression spring nut
(Figure 17) if error is greater than 1 psi.

4. Apply differential pressure (or
suppression head) that should produce out
put of 27 psig (Type BK[12(T)) or 15 psig
(Type BKU1CT). If Transmtter output is
not correct, ad;ust range adjustment screw
(clockwise to decrease range) to correct
value (Figure 17) To prevent damage to
threads on screw, remove applied differen-
tial before making any major range adjust-
ments Minor adjustments with full differen-
tial pressure are permissable.

5. Repeat steps 3 and 4 above until
Transmitter output pressures are correct,
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FIGURE 16 - Measuring Diaphragm, Type BK7 Transmitter

6 Check hinearity by applying pressure
to dhaphragm 1n 10% inerements thru range
of applied diffcrential pressure. Transmitter
output pressure should vary proportionally
(10% change n apphed differential should
produce 10% change 1n Transmitter output
2 4 ps1 for Type BR(2(1], 1. 2 ps for Type
BKCICT). If linearity of output pressure 1s
not within acceptable imits (0. 12 ps1_for
Type BR12[T), 0. 06 ps1 for Type BRI,
proceed to step 7.

7. 1f 1n steps 1 thru ¢ only nunor adjust-
ments have been made and calibration 1s
satisfactory. place Transmitter in service
as outlined under ""Operating the Transmitter' ,
page 9

If Transmitter cannot be calibrated or
linearity of output pressure 1S not within
acceptable limits, refer to Fault Correction
Chart or to 'Complete Calibration Proced-
ures ' below.

COMPLETE CALIBRATION PROCEDURES

1f the Type BK Transmuitter cannot be
calibrated as outlined under 'Pre Service
Adjustments ', or 1f Transmitter has been
disassembled for parts replacement or re
palr, reter to the aprhicable 'Calibration
Procedure’ below.

Calibration Procedure - Type BK7

1. Connect Transmitter in calibration
setup as shown 1n Figure 15. Do not connect
pressure lmes to diaphragm or apply air
sapply to Booster Relay at this time.

NOTE: Before contnuing ""Cahibration Pro
cedure", chech Transmitter for damaged
parts or obvious leaks Insure that all bolts
and screws are tight (see "Troubleshooting”,
page 12) Then proceed as follows.
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2. Remove suppression spring (15 or 186,
Figure 25) from Transmitter by removing
five screws (23 and 24) holding spring and
bellows support to mechamsm frame and
set screw (22) holding adjusting nut in spring
and bellows support. Replace spring and
bellows support.

3. Refer to Figures 25 and 26 Remove
pipe plug n high pressure s1de of diaphragm
housing. Insert Allen wrench and turn con-
nector clamp nut one half turn tv discon-
nect diaphragm capsule.

4, Set adjustable fulecrum (36) to scale
reading onrestoring beam which corresponds
to required differential pressure range.

5. Apply air supply to Booster Relay.

6. Transmitter output pressure should
be 3.0 psig. If not, turn zero spring adjust-
ment (27) to obtain 3. 0 psig output. f 3.0
psig pressure cannot be oktained:

a. Turn OFF supply air to Transmatter.

b. Turn zero spring adjustment (27)
unt1] fulerum (36) just clears force beam.,

c. Adjust center lLine of vane to co-
incide with vane adjustment screw by loosen-
1ng screws (52) and positioning vane.

d. Adjustvane to be parallel tofulcrum
surface with vane adjustment screw (37).
Turn on supply air and readjust vane adjust-
ment screw so vaneisparallel to forcebeam
and/or restoring beam. (Output pressure
should be 3. 0 psig; zero adjusting spring
coils must not be touching.)

e. If above parallel relationship can
not be attained, loosenscrewinnozzleclamp
block and reposition nozzle until beams are
parallel. Repeat step (6d) to obtain 3, 0 psig
output,

7. Apply 2 psig to low pressure side of
measuring diaphragm.

8, Manually move force beam to left
(toward diaphragm assembly) so that vane
moves about 1/8-inch away from end of
nozzle. Hold 1n this position.

9. Tighten connector clamp nut and dis-
connect pressure to low pressure side of
measuring diaphragm.

10. Check clearance travel of measuring

diaphragm center assembly Turn off supply

air and remove two pipe plugs 1n bottom of
diaphragm housing. Remove snubbers 1f
1ncluded 1n bottom ports. Manually move
force beam 1n both directions; there should
be equal travel of approximately 1/16 1nch
free motion of upper end of force beam from
neutral position.

11 Turn on supply air. With zero dif-
ferential on Transmtter, manually move
force beam 1n one direction, release, and
note output pressure from Booster Relay.
Deflect beam slightly in opposite direction,
release, and again note oufput pressure.
These pressures should repeat If pressures
do not repeat, continue with step 12 If pres
sures are correct, proceed to step 20.

12, If repeatability is unobtainable, remove
four screws holdhing spring support plate to
force beam and check that upper ends of
tension strips are free over dowel pins. File
holes in tension strips, 1if necessary.

13. If repeatibility still cannot be obtain
ed, strap hangers within the diaphragm as-
sembly may be twisted, causing misalignment
of diaphragm center structure.

14, To checkif diaphragm center assem
bly 15 canted within diaphragm housing, or
center assembly clamp plates are touching
over-pressure stops (refer to Figure 16):

a. Donotdisconnect diaphragm cen
ter assembly (Figure 16) from Transmtter.

b. Loosen and remove all hex head
screws from diaphragm assembly.

c. Use screw driver or similar
instrument to pry outer housing away from
inner housing; make separation between
outer housing and adjacent gasket,

d. Apply pressure with one finger
to upper and lower parts of clamp plates-
check whether center assembly travels equal
distance1n each direction before hitting over-
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pressure stops. As an alternate procedure,
lay a straight edge across faces of diaphragm
housing. and measureif distances from per:
phery of diaphragm clamp plates (Figure 16)

SPR NG H NGE _VANE SPF NG to straight edge are about equal
RESTOR NG VANE
/
BEAM o SPACER 15. If daaphragm center assembly 1s
VANE - - - -
FORGE g ADJUSTMENT canted, peel back upper portion of gasket
BEAM ) SCREW agsembly and loosentwo hanger strap screws
TENS ON ﬂj RESTOR NG Reposition center agsembly until equal
STOR N
STR P [ BELLOWS clearances are obtained.
vANE\[] [\ wozzZLE 18. If clearances behind clamp plates
std A\ ARLNE (step d) appear equal:
NOZZLE — | 4
NOZZLE \J a. Manually press center assembly
sa'rscnsw—\\ K ﬂv ZERO against over pressure stops Removehang
N - SPR NG er strap screws; then, maintaimng pressure
;igSPON T on center assembly, check whether holes
wT6 FooT— [ | a, /PLATE 1n hanger straps line up properly with hotes
z = ¥ n 1mner diaphragm housing,
= —
b. If holes do not line up properly,
twist has been made 1 hanger straps.
SPR NG P VOT H NGE RANGE
ADJUSTMENT
SCREW
SPR NG SUPPORT ASSY
RESTOR NG BEAM
COVER: SPR NG 8 BELLOWS
SUPPRESS ON SPR NG SUPPORT ASSY
STOP SCREW FRAME | o
HOLD NG NUT. ADJUSTMENT —_
FORCE BEAM
SUPPRESS ON
S.PPRESS ON SPR MC ADJUS MENL VANE
—RESTOR NG BELLOWS
FuLCRUM o b ZERO SPR NG
™ wre pLate  NOZZLE
ZERC SPR NG
SEAL NG D APHRAGM ADJUSTMENT
CONNECTOR .l ” . TUB NG {BUOSTER
— )| RELAY TO
= NOZZLE AND
/ N =3{I VANE ASSY!}
AN
N FORCE TUB NG ASSY BOOSTER MOUNT NG
“, BEAM RELAY TO R STOR NG SCREW
% NUT BELLOWS
AR BOOSTER RELAY
~ . ~
/ T
D APHRAGM ASSY D WASHER PLUG N CONNECTOR NUT

FIGURE 17 - General Assembly,

Type Bk Transmitter
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If twist 1s slight, file holes in the hanger straps
shghtly to obtain proper alignment. If twist

18 too large to correct by this method. pro
ceed with step 17 below.

17 Remove center assembly from Trans
mitter as follows:

a. Remove pipe plug (Figure 17)
from pressure housing.

b. Insert Allen wrench thru pipe
plug hole and loosen, but do not completely
unscrew, connector clamp nut

¢ Pull diaphragm center assembly
and gashets (Figure 1 7)froam inner diaphragm.

18, To align hanger straps:

a. Loosen jam nut; then reposition
hanger straps as shownin Figure 16, Tighten
jam nut to torque of 20 ft-lb

b. Reassemble diaphragm center
assewbly 1o mnner diaphragm housing,check
alignment as outlined 1n step 14d, page 21
Install hanger strap screws.

19. Reassemble diaphragm assembly and
reset output as outhined on page 21 1n steps
7 thru 11.

20. Turn OFF air supply to Booster Relay.

21. Remove five screws holding spring
and bellows support to mechamsm frame
and bellows.

22, Add suppression spring, Locknut on
one end of threaded spring should be tightened
to fix one end of spring to spring support
assembly. Slots in guide bar on suppression
spring should be parallel to hase plate.

23. Add suppression nut (Item 14 or 19,
Figure 25) and replace spring and bellows
support plate. Insure that pins are not mis
aligned with slots 1n giude bar on suppression
spring.

24, Turn ON air supply.

25, Apply mimmum cifferential pressure
(including suppression)to appropriate side
of measuring diaphragm capsule and adjust
suppression spring tension to obtain desired
output value (see Table 1)

P21 19
Page 23
TABLE I
APPLIED
TYPE |[DIFFERENTIAL| OUTPUT
PRESSURE
- Minimum 3 psig| 3 psig
BhD:DlF Maxamum 27 psigl15 psig
Minimum 27 psig|15 psig
BKLLLR Maximum 3 psig| 3 psig

26  Apply maxamum differential pressure
Output should be desired value (see Table I),

NOTE: Minor range change may occur when
suppression spring is added to Transmitter.
Range screw may have to be turned slightly
to obtain desired output value with maxamum
differential applied to measuring diaphragm

27. Chech calibration of Transnutter by
applying differentials equivalent to 0. 20,
40, 60, 80 and 100%, If Transmitter output
was hnear when cheched without suppression
but 1s now non-linear:

a. Apply minimum differential;out-
put should be as indicated 1n Table I.

b Change output pressure about 1
Ps1, using zerd spring adjustment.

c. Recorrect output pressure to de-
sired output value with suppression spring
adjustment.

d. Check linearity. Repeat steps as
necessary

NOTE: If Transmitter has worked satisfactor
ily without suppression springbutnowhasa
non linear output or hysteresis, theprohable
causes are: (1) adding suppression spring
has causedavailable clearance within capsule
to change (procedure outlined above will
correct), or (2) dowel pins are bearing 1n
slots of suppression spring guide bar (suppres-
sion spring 1s not aligned properly or slots
must be enlarged. )



<\

comeesost1or )

Py

Page 24

Bailey

2a. ¥ cahibration is sabsfactory, place
Transmifter i service. U calibration still
cannot he achieved, check Booster Relay as
outlined under 'Calibrating the Booster Re
lay ' on page 27.

Calibration Procedure Type Bh& and BRK9

When Transmitter 15 1n use, pressure in
chamber beneath sealing diaphragm varies
hetween atmospheric and masimum service
pressure m tank or drum, resultingin shight
upward movement of sealing diaphragm,
force beam, and attachments In order that
error 1s notintroduced, this movement must
be parallel to plane of vane. Type Bh2 and
BK9 units are aligned at the factory. (Type
BK7 units do not require alignment. )

NOTE: Factory alignment 1s for 7>0 psig
fmid range) operating pressure untess umt
1s ordered calibrated to a specific operating
pressure (For special units. see Calibration
Data Sheet. )

Static realighment 18 required 1f mid
range operating pressure 1S other than

750 psig or after any of following operations:

a. Readjusiment of vane adjustment
screw;

b. Readjustment of nozzle 1n 1ts
bracket;

c¢. Movement of base of tcnsion
strip assembly (Item 42, Figure 20);

d. Loosening of sochet head screws
(11) and (13) holding mechanism lrame to
base housing (Figure 25);

e Changmng range adjustment any
appreciable amount; or

f. Complete disassembly of Trans-
mutter

NOTE: To check ""Static Alignment' use the
followmg procedure. Transmitter should he
as received trom factory. If continulng

+ Pre-Service Adjustments' ,omtt references
to suppression spring.

1 Chech that pipe plug 1s tightened
securely Into measuring diaphragm assem
bly below the force beam

2. with atmospheric pressure on both
sides of capsule, obtamn an output pressure
from the Transnutter withmn the range span
of the mstrument. Forlow suppression. no
adjustment need be mads Howeiver with
high suppression, the suppression spring
adjuatment (F gure 17 Should he turned to
obtain some output pressure.

3. Apply HYDRAULICA LLY the maximum
service pressure to hoth sides of measurmng
diaphragm using teed connections.

WARNING; This pressure must he applied
hydraulically due to danger ot explosion
when using highly compr essed gases.

1. Note whether there has been achange
1n Transmitter output pressure, If the amount
of change, withinthe range ot static pressure
for which accuracy 1s required see Example
helow) .18 bevond required tolerances, con
finue with the following procedure It the
amount of change 15 neghgible, repeat '‘Pre
Service Adiustments’ .

EXAMPLE: Qutput change between atmos
pheric and maximum operating service pres-
s1re ot 1000 paag might he 0 5 p=s1, Stahe
alignment would be des wredil1itisnecessary
that the Transmitter transmit accurately
over a wide range of static pressure. if,
however. accuracy is only required tor
static pressures hetween 900 1100 psig,
and output change 1n this range was only
0 1pst,static alignment might be considered
umnecessary , and the mstrument merely
zero adjusied to a 3. 0 psig output when put
nto service and under service pressure.

b, If staue alignment)s satisfactory and
1f the suppression spring adjustment has
been turned prior to starting this test, the
required initial suppression differential
should be applied and the suppression Spring
readjusted to obtain required output pressure.
1f static alignment 1s not satisiactory, con
tinue with step 6.
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6. Remove service pressure from
diaphragm.

7. With both sides of measuring dia
phragm open to atmosphere, adjust zero
adjustment spring until output pressure is
3.0 psig.

8. With output of Transmutter at 3.0
psig, remove pipe plug 1n bottom of high
pressure side of diaphragm housing, Insert
Allen wrench thru pipe plug hole and tighten
connector clamp nut securely (see Table of
Torque Values). Output pressure of Trans
mitter should remain at 3. 0 (x0. 5) psig. If
change 1s greater than 0, 5 psig, loosen
connector clamp nut and retighten, turning
Allen wrench carefully so it does not push
force beam from its neutral position. Re-
place pipe plug 1n bottom of diaphragm
housing.

9. With diaphragm capsule clamped
properly, apply an equalized operating
service pressure simultaneously to both
sides of measuring diaphragm capsule. If
output pressure changes less than 0, 5 psig,
adjust vane adjustment screw to obtain 3, 0
psi when elevated static pressure is im
pressed on capsule,

a. For decrease in output pressure
with increase in static pressure, turn vane
screw counterclockwise a small amount,

NOTE: Vane screw 1s an extremely sen
sitive adjustment. Make adjustments in
small increments.

b, For increase in output pressure
with increase in static pressure, turn vane
screw clockwige a small amount,

c. Release static pressure and
observe output pressure with zero static
pressure. Readjust zero adjustment spring
to obtain 3, 0 psig.

d. Repeat procedure until no change
in output 1s noted when checking at atmos-
pheric and at operating static pressure.

10, If change in output pressure due to
application of static pressure 1s greater
than 0, 5 psi, or output drops to zero, or
output remains above minimum range value
with zero spring adjustment at minimum
setting, readjust tension strip feet (Item
42, Figure 25) as outlined below:

a. Remove service pressure from
diaphragm. Loosen screws holding tension
strip feet to mounting plate. Force feet in
proper direction to reduce crror in output
pressure as follows:

(1) For decrease in output
pressure, move tension feet toward re
storing bellows,

(2) For 1ncrease in output pres
sure, move tension feet away from restor
ing bellows.

NOTE: When screws on tension strip feet
are loosened, output pressure may change;
this change will be recovered when screws
are tightened. Movement of tension feet

will cause another change in output pressure
which will not be recovered, and amount

of this change 1s an indication of amount
that tension strip feet were moved (thus

an aid in static alignment procedure).

b. Tighten tension styip mounting
screws to 40 1n lb.

11. Apply service pressure to diaphragm.
If output pressure changes by less than 0.5
psig, adjust output pressure to 3.0 psig with
vane adjustment screw, If error 1s too
large to correct with this adjustment, re-
peat step 10, If output still changes by an
amount greater than 0, 5 psig, diaphragm
capsule must be repositioned, Refer to
"Replacing Diaphragm Capsule, "

12 1t vane adjustment screw has been
turned more than 174 turn or if tension
strip feet have been moved to achleve static
alignment, connector clamp nut should be
unclamped and reclamped tor best pertorm
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ance. After reclamping. static alignment
should be recheched. Once static alignment
has been achieved. vane, vane adjustment
screw, nozzle, and tension strip teet should
not be touched.

13. Diaphragm capsule 1s now clamped
to lorce balance mechamism With zero
differential on measurmgdiaphragm, Trans
nutter output should read 3.00 psi. Apply
maximum differential (disregard mitial
suppression)to high pressare side of cdiaphragm
capsule. Transmutter output should read
13 psi1g (= 06 psig) for Type BROLW I umt
and 27 psig (. 12 psig) for Type BK[2(T]
umt. If not. turn range adjustment screw
(down to 1ncrease maximum output) to re-
position fulcrum for desired output value,

14 Remove differential and rezero umt,
1f required, to obtain 3. 00 psi. Apply mas-
ymum differential and chech maximunl out-
put value.

15. Repeat steps (13) and (14) until mun~
1mmum and maximum output values are ob-
tamed.

16. Chech differential values at 20. 410,
60 and 40 to insure Transmitter output
pressure 18 linear.

17. Turn OF F air supply to Booster Relay

13, Remove five screws holding spring
and bellows support to mechanism frame
and bellows.

19 Add suppression spring. Lock nut
on threaded spring should be tightened to
fix one end of spring to spring support assem
bly. Slots 1n guide bar on suppression Spring
should be parallel to base plate.

20. Add spring adjustment nut (Item 14
or 19, Figure 25) and replace spring and
bellows support plate Insure that pins ave
not misaligned with slots 1n guide bar on
suppression spring.

21, Turn ON air supply.

22 Apply mmimum differential pressure
(neluding suppression) to appropriate siue
ot measuring diaphragm capsule and adjust
suppression spring tensionto ohtain desired
output value (see Table T)

23, Apply manimum ditferential pressure
Output should be desired value (see Table I)

NOTE: Minor range change may occur when
suppression spring 1s added to Transmitter.
Range screw may have to be turned slhightly

to obtain desired output value with maximum
differential applied to measuring cdhaphragm.

24, Check calibration of Transmutter by
applying ditferentials equivalent to 0, 20,
140, 60, »0, and 100%. If Transmitter output
was limmear when cheched without suppression
but 18 now non [mear:

Apply mmumum differential, output
should be as dicated 1n Table T

b Change outpul pressure approxi
mately 1 O psi, usmg zero spring adjustment

¢. Recorrect output pressure to de
sired value with suppression spring ad
justment

d. Check linearity. Repeat steps as
necessary.

NOTE: If transmitter worhs without a suppres
sion spring. but has a non lmear output or
hysterests. probable causes are: (1) adding
suppression spring caused available clear
ance within capsule to change (above proced-
ure will correct). (2) dowel pins are bearing
in slots of suppression spring guide bar
(suppression spring not properly aligned or
slots are enlarged)

25. If calibration still cannotbe actueved,
check Booster Relay asoutlined ander 'Calr
brating the Booster Relay ' below, If cali-
bration 1s satisfactory. place Transmitter
1 service.
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VALVE ADJUSTMENT OUTPUT PRESSURE
SCREW SUNNECT ON /4 NPT

-

ORF CE CHAMBER
(QUTPUT PRESSURE
CHAMBER)

NLET EXHAUST
VALVE CHAMBER

SUPPLY PRESSURE
CONNECTION 74 NPT

OR F CE CHAMBER
NOZZLE CHAMBER)

NOZZLE BACK PRESSURE
SPRHNG ADJUSTMENT SCREW

F LL STER HEAD
STA NLESS STEEL
MACH NE SCREW

FIGURE 18 - Booster Relay Adjustment

Calibrating the Booster Relay

The Booster Relay has two adjustments.
The valve adjustment, Figure 13, adjusts the
mlet valve seatto balance effectiveareas of
chamber 1 and chamber 4diaphragms for an
even reset rate. This adjustment i1s sealed
with Loctite cement (Grade C) after factory
calibration. Do not change this adjustment
unless absolutely necessary. If the Relay has
been disassembled, or the valve adjustment
setting has been changed for any reason,
check calibration of the unit as outlined be-
low. The second adjustment determinesnozzle
back pressure.

1. Remove Relay from Transmitter,

2. Attach calibration block (k¥ igure 19)
to Relay using screws removed 1n step 1.
Connect in calibration setup shown in Figure
20. Connect mercury manometer to Booster
Relay output pressure connection (marked

— N129 36) DRLL AND NQ 8 32NC 2B
7 2 HOLES

LoLsd %
32| 32 3 37 DR LL THROUGH
32 DRLL /2 DEEPAND
‘& 27 NPT TO GAGE ONE TURN
2, ——

8 LARGE TO ONE TURN SMaALL

L' on Relay). Connect another mercury
manometer to tee fitting in pipingto mput
connection of calibration block. Calibration
block, Part No. 5320549-1. may be pur-
chased from Bailey Meter Co.

3. Apply supply pressure of 16 psi (for
3 15 range) or30ps1/for3 27 range)to sup
ply connection fmarked ' S' on Relay).

4, Apply 2 5 ps1 to calibration bloch
mput connection to simulate nozzle back
pressure, Adjust nozzle back pressure
screw (Figure 18) to obtamn a Booster output
hetween 3 ps1 and 5 ps1. Increase input pres—
sure to calibration block by 0. 1 psi.

a. If Booster output pressure does
not inecrease to 15 psi1 (for 3 15 range) or
27 psi (for 3 27 range),or 1f output pressure
slows down idecelerates) as 1t increases.
turn the valve adjustment screw (Figure 18)
clochwise a small amount,

8 NPT TUB NG RESEY BUOSTER MOUNT NG

CONNECTOR ASSY RELAY -~ SCREW

(NOT HNCLUDED W TH ~ rEHJ—":i
“ BLOCKY} *m}

ADD TuB NG S I 11 )|

GAGES, ETC

AS OUTL NEC

N NST SCCTON
P99 7

CAL BRAT ON B OCk

FIGURE 19 - Booster Relay Calibration Bloch, Part No. 5320549 1
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b. Ifrate otoutput pressure speeds
up (accelerates).turn valve adjustment screw
counterclochwise a small amount.

5. Repeat step 4 until output pressure
changes at a constant rate. The difference
between the nozzle back pressure which
causes a constantrise and that which causes
a constantdrop should be about 0, 1ps1 and
should occur between 2.1 ps1 and 2. 3 psi.

o If Booster Kelay cannot be calibrated
as described above, fault may be caused by
leakage. Refer to 'Troubleshooting' to
check Booster Relay for leakage.

7 When correct calibration 15 obtained,
remount Booster on Transmitter

8. Pcrform steps under "Pre Service
Adjustments', page 19,

eRaT BLoF
BALE METER ((MPFA}
L PORT MU £32 5549

[ | BT hoRE A

T
FIFR

TL .t TR

FRE FE

FIGURE 20 Suggested Calhibration

HOW THE TRANSMITTER OPERATES

TYPE Bk DIFFERENTIAL PRESSURE
TRANSMITTER

The Type Bk Transmitter, shown sche
matically in Figure 21, measures differential
pressurc and transmits a pneumatic output
signal proportional to the applied differential
pressure. The measured differential pressure
can represent erther level or flow

The Transmitter consists essentially of
a measuring diaphragm capsule connected
to a force balance restoring mechanism
with a vane-nozzle position detector. An
output pressure (produced by a Booster
Relay described on page 29), proportional
to the applied differential, 1s the balancing
force of the force balance mechanism

Pressure 18 apphed to both sides of the
measuring diaphragm capsule. When the
differential pressure applied to the measuring
diaphragm 1s constant, the measuring
diaphragm 1s centered withinits housmng and
the vane nozzle relationship 1s such that
nozzle back pressure remains constant,
maintaming the vane and nozzle at their
"at balance ' position.

When differential pressure applied to
the measuring diaphragm increases, the
measuring diaphragm moves away from the
Transmitter, pulling the connector rod so
that: (1) there 1s a shight rotation of the
force heam, (2) moving the vane closer to
the nozzle, (3) mereasingnozzle backpres
sure, (4) causing an inerease m Booster
Relay output pressurc, () which 1s apphed
to the restoring bhellows, fastened betwcen
the frame and restoring beam, (6) causing
the restoring beam to exert greater force
on the force beam, (7) causing rotation of
the force beam to 1ts origanal position

The Booster Relay output pressure will
continue to 1ncrease untal the force beam
(vane and nozzle) returns to an at balance"
condition. The Booster output pressure sta~-
bilizes at this new ligher pressure with the
measuring diuphragm capsule centered 1n
1ts housing

The force balance mechanism maintains
output pressure and restoring pressure at a
value that balances the moment of restoring
force on the force heam against the moment
of force from the measuring diaphragm
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" (RANGE ADJUSTMENT)
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YANE
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[ ZERO SPR NG

==— nUZZLE a R FROm E~CSTER RELAT
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—— AR TONOIZLF

NOZZLE SUPPLY

( PRESSURE

SEAL NG
D APHRAGM —1 i} T
J 1
P voT )
MEASUR NG [L—7] 0 R
0 APHRAGM | b
CONNECTOR — Y

* T FE BRDOO PP NG CONNECTIONS

RELAY JUTFUT PRESSURE

=3 QUTPUT PRESSURE

FOR T fPE BXODO2 PF NG CONNECT ONS REVERSED
AS SHOWN N F GURE 7

FIGURE 21 - Schematic of Type BK Differential Pressure Transmitter

The adjustable fulcrum 1s moved vertically
on the restoring beam (Figure 21) to deter-
mine the range of applied differentials that
will produce standard Booster Relay output
ranges This range adjustment setting de
termines the length of arm y (Figure 21).
As y 1s made shorter, a larger restoring
force 1s required to balance force Dd, In
addition, distance r, on the restoring beam,
15 lengthened so that greater force from the
restoring bellows1s required to produce force
R. Turning the range adjustment down in
creases Booster Relay output pressure;
turmng the adjustment up decreases the
pressure when constant differential pressure
is maintained on the measuring diaphragm.

Suppression Spring

When a suppression spring (Figure 21)
1s used, it acts to limit effective torque
acting ou the forve beam (tordque upposed
by the restoring bellows) by setting up a
torque on the force beam.

For closed tank measurement with con-
densing atmosphere, (with normally high

and low pressure sidesofdiaphragm reversed)

the suppression spring 1s 1n tension and

acts to reverse Booster Relay output with
respect to differential. Therefore, output
pressure 1s minimum value at maximum
differential.

For open or closed tank measurement
with non-condensing atmosphere, the sup-
pression spring nullifies the effect of the
head (between Transmitter and minimum
tank level) on the Transmitter Therefore,
the spring 1s in compression, acting in the
same direction as the restoring bellows.

BOOSTER RELAY

The Booster Relay 1s shown schematically
1in Figure 22. Three diaphragms divide the
inside of the unit into four air pressure
chambers. The diaphragms move together
because they are clamped at their centers
by the diaphragm assembly. Since chambers
1 and 4 are connected and are equalin effec
tive diaphragm area, their opposing forces
on the diaphragm assembly balance each
other. Chamber 2 1s open to atmosphere.
The operator spring exerts a force downward
on the diaphragm assembly. Thus, since
chamber 3 pressure exerts a force upward,
the position of the diaphragm assembly 1s
a direct function of chamber 3 pressure.
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FIGURE 22 Schematfic of Booster Relay

Supply air enters chamber 3 and the
nozzle thru a pressure reducing orifice.
The rate of air flow from the nozzle deter
mines the magmtude of the pressure in
chamber 3. At balance this pressure 18
about 2 psig, which1s the pressure required
to balance the downward force of the operator
spring

When the applied differential pressurein
creases, rotation of the force heam moves
the vane closer to the nozzle tip, retarding
the flow of air fromthe nozzle and increasing
the pressure 1n chamber 3. The pressure
increase moves the diaphragm assembly up,
opemng the inlet valve and closing the exhaust
valve. Supply air enters chamber 1 thru the
inlet valve, causing the output pressure of
the Booster Relay to begin to 1ncrease.

Chamber 1 pressure 18 also apphed to
the restoring bellows. As the pressure 1n

creases. the restormng hellows extends.
moving the vane away trom the nozzle The
resultant increased rate of air flow trom
the nozzle causes the pressure 1n chamber
3 to begin to decrease

Chamber 1 pressure will continue to in
crease until the vane 1s restored fo the
at balance ' position with respect Lo the
nozzle which produces a pressure of 2 psig
n chamber 3 The operator spring by then
has moved the diaphragm assembly down
to 1ts original position, closing the wnlet
valve and causing the Booster Relay output
pressure to stablize at the new. mereased
value

When the apphed differential pressure
decreases, the operation of the Booster
Relay as described above 18 reversed and the
Booster Relay output pressure stabilizes at
a new decreased pressure



Type BK Transmitter

P21 19
Page 31

OPERATING CONDITIONS

SPECIFICATIONS

INFLUENCE NOMINAL REFERENCE (RANGE) NORMAL OPERATIVE LIMITS
AMBIENT TEMPERATURE T5F CALIB TEMP :2 5F 40F TO 140F 0°F TO 180F
SUPPLY TYPE BKD1DO 18 ?%IG CALIB PRESS :0 25 PSI 16 TO 20 PSIG 40 PSIG MAX
PRESSURE TYPE BKO200 30 PSIG CALIB PRESS 0 25 PSI 28 TO 35 PSIG 40 PSIG MAX

AMBIENT TEMPERATURE EFFECT

AIR SUPPLY PRESSURE EFFECT
AT REFERENCE PRESSURE

PER PSIG DEVIATION FROM REFERENCE PRESSURE

0%
0 2%

REFERENCE PERFORMANCE CHARACTERISTICS (77 RANGE SPAN)

ACCURACY

HYSTERESIS

INDEPENDENT LINEARITY .
REPEATABILITY

DESIGN DATA

AIR CAPACITY (FOR 1 PSI DROP}
AIR CONSUMPTION {AT BALANCE
ON DEAD END SERVICE)

CASE CLASSIFICATION

OVERRANGE PROTECTION

0 57
0 5%
=0 57

0 25%

0 6 TOO 9 8CFM

0 1 SCFM (3 TO 15 PSIG)

OR 0 15 SCFM (3 TO 27 PSIG)
WEATHERPROOF

FULL RATED SERVICE PRESSURE

(50 PSIG OR 1500 PSIG) TO EITHER
SIDE OF DIAPHRAGM

0 09¢, SPAN PFR DFCRFF F NFVIATTION
FROM CALIBRATING TEMPERATURE IF
SPAN IS AT LEAST 20" OF FULL RANGE
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TABLE II - TORQUE VALUE
TORQUE VALUE
PART NAME LOCATION MAX SERVICE PRESSURE
50 ps1g 1500 psig
Force Beam Nut Holding Force Beam to Sealing 15 ft-1b 15 ft-1b
Diaphragm
Connector Clamp Holding Diaphragm Connector 751 lb 75 1in-1b
Nut to Force Beam Nut
No 10 32 Screws Internal Fasteners in Force 26 1n-1b 20 m b
Balance Unit
No 6 32 Screws Internal Fasteners in Force 121 1b 12 in-1b
Balance Unit
No. 10 32 Nut Holding Zero Spring to 281n Ih 28 1n Ib
Restoring Beam
Bellows Screw Holding Restoring Bellows to 2% 1 b 2% in-lb
Mechamsm Frame
Hinge Screw Holding Hinge and Restoring 121 1b 12 in~ib
Beam to Mechanism Frame
5/16 18 Stainless Holding Diaphragm Assembly to 125 m 1b Not
Sochet Hd. Screw Pressure Housing Applicable
Nut & Bolt Holding Ilalves of Diaphragm 10 m 1b 50 ft th
Agssembly Together
No. 10 32 Socket Holding Mounting Plate and 40 1n 1b 40 1n Ib
Hd. Screw Sealing Diaphragm to Pressure
Housing or Diaphragm Assembly
3/8-16 Hex Hd. Holding Two Bolt Flange to Not 20 ft Ib
Cap Screw Diaphragm Assembly Applicable
1/4-20 Screw Holding Mechanism to Frame 551 Ib 55 m-Ib
8-32 Fillister Holding Booster Relay to 18 1 1b 18 1n-1b
Head Screw Mounting Plate
Connector Attaching Connector Strap Not 301 1b
to Diaphragm Capsule Applicable
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FIGURE 23 - Transmitter Range Charts



EXPLANATION OF NOMENCLATURE

DIAPH MATERIAL | CASING |RANCE
&iw:\ N THIOROL BK7 U
s STN #31" BKAG | 12
PSIG | MATERIAL i DURA NICKREL § BhY9 12
55 T AL UNTNUN H| HAS TELLOY BKY 1
& | 1560 | CARBON STL M h MONEL Bh? 10
9| 1500 | #316 STN
ACTION#* STTPPRESSION
0 | DIRECT WITHOUT
1| DIRECT WITH
2| REVERSE | WITH
DIFFERENTIAL PRESSURE LIMITS IN OF HoC0
REVERSE ACTION DIRECT ACTION
=
Ay |vatvs| P | OBRE lvanes| ST
MIN MAX MAXN MAX MIN MAX MAX MAX
ol 2 | 2 20 18 2 20 | 4 | 20
1 2) 200 200 180 20 200 350 200
2 [ 100 | 1000 | 1uov | S0 || 100_| 1000 | tnan | 00

* DIRECT ACTION INCREASINC D P
REVERSE ACTION DECREASINGD P

INCREASING SIGNAL PRESSURE
INCREASING SIGNAL PRESSURE

AN \ IN ANY NOMENCLATURE POSITION INDICATES THE UNIT I8 SPECIAL IM THAT RESPECT AN
X AS A SLFFIX INDICATES THE UNIT CONTAINS A SPECIAL FEATURE NOT COVERED B NOMENCLATURE

REPLACEMENT PARTS

SPARE PARTS KITS

The Spare Parts Kits tabulated in Fig
ures 24 thru 28 should be carried in stock.
Specify the Spart Parts Kitpart number to
order a complete kit

ORDERING INDIVIDUAL PARTS

Figures 24 thru 28 are Parts Drawings
of the Type BK Differential Pressure Trans
mitter and Booster Relay. Normally, these
drawings will apply to the instrument fur-
mshed. However, there may be individual
differences 1n specific assemblies due to:

a. Design changes made since the
printing of this Instruction Section, or

b. Special design of equpment fur
nshed to make 1t suitable for special appli
cation,

Therefore, whenordering individual parts,
assure the receipt of correct replacements
by specifying on the order:

1. Complete nomenclature, serial num
ber, part number, and code label number of
equipment for which parts are desired, and

2. Parts Drawing on which each part 1s
1llustrated. (The Parts Drawing Number 1s
given 1n the Figure caption.)
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ITEM

1951346 1 ZERQ ADJ { NVER
NOT SHOWN

TEM PART NC NAVE PART NO JAME TEM PART 4O YAME
1 SEEPART: DWGL P2 28 TY PE Bb 149 70x 2 HEY »0C HD L AP SCR 22 NAMEPLATE 4 T SHOWM
TRANS NTERNAL MECH 9 REWD 2% 602607 MUL}T N, BRACHET
2 SEF PARTS DWG P21 29 MEAs 17 H"0" 1 COVFR MTG PLATE 24 1b ")x% 4 HEY HDCAP 5 R 4 REQD
D APH asst TYPE BrY 13+ 531 428 10 O RING ® RFQD FOR BhH OR BKY
SEE PARTS DW 5 P21 3u MEAS 14 © 37 % FIL HD MACH SCR 3 R 1bx3 4 HEY HD CAPS R 4 REQD
D APH ASSY TYPE BR” 4 REOD FOR BR7
3 SEE PARTS DRC P21 9 ROOSTER 15+ 5311428 * O RING 2 REQD 25 7o SPRING LKWASH 4 REQD
RELAY Assy A 44dx1 7 FLAT HD MALH ~CR FCR BR¥ R BRO
4 wurgl CO\ER ASSY INCLUDES MO A RFG MPRING LFWASH ° REQD “n “F 2 LKW ASH & REQD FCR
5 % 2072 1R 8 32«2 12 FIL HD MACH SCR Bl 2 REQD FC R BK2OR Bho|
5 682360 1 COVER 2 REQD 2% 3R TYDE A PLA N W WASHER
€ 682854 1 RET COVER “CR 4REQD| 19 NO 10 RE, SPRN . LKWASH 4 REQ + REQD FORTY PE RK™ Bh&
8 35141 3 SEALING STRIP 20 1962337 1 ZERO LABEL SR BRA
8 14 20x” b HEX SOC 1ID CAP 5CR NOT SHOWN T GEI3YT U BOLT
10 1 4REG  SPRING LCCRWASHER 23 25 4816 HE¥ N 'T 2 REQD

* ITEMS INCLLDED N SPARE PARTS KIT TABULATED ON PARTS DWG P2 "8

FIGURE 24 Parts Drawing P21-27, Type BK Differential Pressure Transmitter



FIGURE 25 Parts Drawing P21 28, Internal Mechanism for
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ITEM PART NO NAME ITEM PART NO NAME ITEM PART NO NAME
1 6 32x5 18 PAN HD SEMS EXT, 18 1 4 REG  SPRING LOCKWASHER 38 2756 PALNUT TENSION NUT
E BKODD) ONLY) 39 682302 1 SPRING SUPPORT ASSY
2 682091 1 SPRING PIVOT CLAMP 19 682272 1 COM SPRING ADJ NUT 40 10 32x5 8 HEX SOC HD CAP SCR
RE (RKDDO1 ONLY) 5 REQD
3 882092 1 SPRING PIVOT CLAMP 20 682301 1 SPRING AND BELLOWS 41 NO 10REG SPRING LOCKWASHER,
4 REQD SUPPORT 13 REQD
4 682595 1 MECHANISM FRAME 21 5316488 1 NYLON INSERT 42 82305 1 TENSION STRIP ASSY
5 5316483 1 NYLON INSERT 2 REQD BKOOO} ONLY) 2 REQD
6 6 32x5 16 HEX SOC HDLS CUP PT 22 6 3235 16 HEX SOC HDLE CYP PT 43 682291 1 FORCE BEAM
SET SCR SET SCR (BI\DDL;Ig-ONLY 44 10 32«1 2 HEX SOC HD CAP SCR
7 682494 1 STOP CLAMP 23 6 32x1 2 PAN HD SEMSE 4 REQD
{BR7001 ONLY) 4 REQD 45 682293 1 MOUNTING PLATE
& 6 32x% 16 PAN HD SEMS EXT 24 10 32x5 8 PAN HD SEMS EXT 48 682080 2 SEALING DIAPHRAGM
2 REQD {BK70D! ONLY 25 682384 1 MANIFOLD CLAMP 47 682282 1 NOZZLE BRKT ASSY
9 6 32 HEX NUT BK70D1 ONLY) 26a 682594 2 BELLOWS BRD1 ONLY) 48 10 32%3 8 PAN HD SEMS EXT
10 6 32x1 2 HEY SOC HDLS OVAL PT 26b 682584 1 BELLOWS (BKD2 ONLY) 1 REQD
SET SCR BK7001 ONLY 27 682284 1 7ERO ADJ NUT 49 4 40n1 4 PAN HD SEMS EXT
11 1 4 20x7 ¥ HEX SOC HD CAP SCR 28 682086 1 ZERO SPRING ASSY 2 REQD
12 1 4 REG  SPRING LhWASH 3 REQD 20 10 32 HEX NUT 50 683245 1 NOZZLE AIRLINE
13 14 20x1 2 HEX SOC HD CAP SCR 30 682295 1 RESTORING BEAM 51 68834 t  CLAMP BLOCh
2 31 682288 1 SPRING PIVOT HINGE 52 4 40s1 4 HEX SOC HD CAP SCR
14 682278 1 TENSION SPRINC ADJ 4 REQD 5 REQD
NLT BKOOOZ2 ONLY 32 682052 1 RANGE ADJ SCREW 53 682594 ] VANE SPACER
15 632270 1 EXTENSION SPRING ASSY 33  197549-1 E T\ PE TRUARC RET 54 683249 1 NOZZLE \ANF
(PKOOO2 ONLY RING 2 REQD 55 682573 1 CLAMP PLATE
16 682273 1 COMPRESSION SPRINC 34 19734 18 SMALL WASHER 56 6 32x1 4 HEX S50C HDLS CONE
ASSY BKDDO1 ONLY 35 566328 1 DISC SHAFT SPRING WASH PT SET SCREW
17 1428 HEX JAM NUT 36 682281 1 ADJ FULCRUM 57 4 40x1 2 FLAT HDMACH StR
B!\DDE% ONLY) 37 682424 1 VANE ADJ SCREW 58 682311 O«

RANGE SCALF

* O PER ENG DATA

SPARE PARTS KITS

KIT NO 256034 1 FOR BRO1
KIT NO 256034 2 FOR BKD2
QTY ITEM
2 E
2 13
2 15+
1 28a BKD1
1 26L BKD2
1 46
1 54
*ITEMS 13 15 ON PARTS DWG P21 27

Type BK Differential Pressure Transmitter
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FIGURE 26 Daris Drawiog pe1 30,



Type BK7 Measuring Diaphragm Assembly.
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1TEM PART NO NAME ITEM PART NO NAME ITEM PART NO NAME
662100 1 DIAPHRAGM ASbY (INCL 12 682025 1 NYLONSLEEVE 8 REQD 20 5311428 1 O RING
ITEMS 1 THRU .4) 13 682161 1 SEALING WASHER 21 NO 10 LKWASH ? REQD
1 SEE NOTF CODE LLABEL 14 5 16 18 HEY NUT 12 REQD 22 A82443 1 GASRET 8 REQD
2 681978 1 DIAPHRACM HOUSING 15 5 16 18x]1 1 4 HEY HD CAP 5CR 23 682443 ® GASKET
3 681985 1 DIAPH CLAMP PLATE 12 REQD 24 683004 1 DIAPH FORCE REAM
2 REQD 16 10 32x1 4 PAN HD PHILLIPS SCR CONNECTOR ASSY
4 BBLIYTT 1 DIAPHRAGM HOUSING Z RE QU 25 195213 2 vI1PE PLUG
5 7 16 20 HEX JAM NUT 17 195148 1* SST PIPE PLUG 2 REQD 26 5311428 44 O RING
] 6816983 1 SPACER 18a 682596 1 BRASS SURGE DAMPENER 2= 5311428 45 O RING
"~ 681981 1 STRAP HANGER 2 REQD (STAMPED 2 ) 2 REQD 28 662292 1 HOUSING
8 682170 1 DIAPHRAGM ASSY 045 DIA PIN 29 682383 1 FORCE BEAM NUT
/ 9 5311428 7 O RING 18b 682596 3 BRASSSURGE DAMPENER | 30 5 16 18¥2 3 4 HEY SOC HD SST
10 6 32x3 8 PAN HD MACH 3CR {STAMPED 1 } 2 REQD CAP SCR 4 RFQD
R REQD { 039 DIA PIN)
11 6 32 HEX NUT 8 REQD 19 7 16 SAE  MED PLAIN LKWASH
NOTE SPECIFY NUMBER ON LABEL WHEN ORDERING PARTS
*ASSEMBLED IN TOP OR BOTTOM OF DIAPHRAGM AS REQUIRED
FOR TFEST PURPOSES
SPARE PARTSKIT
PART NO 256038 1
ITEM QTY
20 1
9 1
26 1
27 1
12 8
8 1
29 1




Bailey]

3
4 682298 1
5 682333 | HIGH STRENGTH BOLT

4 REQD

€ 682389 1 VENT VALVE ASSY

2 REQD

7 683303 | HIGH STRENGTH BOLT
4R
8 195148 1 PIPE PLUG (TYPE Bh3&)

4 REQD
662332 1 PIPE PLUG (TYPE Bh®)

4 REQD

DIAPH HSG SEAL 2REQD 10 A32321 2 FLANGE CONN

TYPE Bh3) ° REQD
A82321 1  FLANGE CONN
TYPE BR® ? REQD
11 642716 2 BASE HOUSINC
A822168 1 BASE HOUSINC
12 SEE TABLE FLEXIBLE CONNE( JOR

S5Y
13 682334 1 DIAPHRAGM SEAL

TYPE EM 12 EM 17 KIT NO 256037 1 FOR Dh8
¥ ITEM [TEM KIT NO 256037 2 FOR BK9
BABO1OS 683122 1
BKsD2os | 643117 2 583220 1 QTY ITEM
BRIDIOS 683192 1
BhoozOs | S83LIT 1 | pg3920 1 2 3
BRIO1OM . 683122 7 2 4
phon2om | SHILIT 3 | 33390 2 1 13
BKOO1OH 583122 3 1 14a(Bhd)
BK90O2DH 683117 4 663270 2 1 14h BhY
BKIDIOD £33122 4 1 13
BKopzoD | 683117 1 | 683220 4
ITEM PART NO NAME ITEM PART NO NAME ITEM PART NO NAME
1 SEE NOTE CODE LABEL 9 ©8231" 2 FRONT HOLSIN™ 4 nh23f3 3 FORCE REAMN T
2 315521 2 HIGH STRENGTH NI T Ty PF. BRA (TYPE RRAY
4 REQD 582317 1 FRONT HOL SINC hA2RFT 4 FORCE BEAMN T
1951201 3 O RING 2 REQD (TYPE BRO TYFE Bh?

15

17

nB23:2 1 D W ASHER
687375 1  CONN LCLAMP NTIT
SEE TABLE CAPSLLE ARSY

NOTE SPECIFY NUMBER ON T 4RFT WHEN ORDERING PARTS

FIGURE 27

Parts Drawing P21 29, Type BKS8 and BK9 Measuring Diaphragm Assembly
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Type BK Transmitter

P21-19
Page 41

ITEM PART NO NAME ITEM PART NO NAME
1 5320414A1 FELT PAD 2 REQD 4 5316464A4 ORIFICE ASSY
2 53204 3A1 WIRE MESH 4 REQD 5 5316464A1 ORIFICE ASSY
3 5316478A1 ORIFICE CLEANOUT 8 5311428411 O RING 2 REQD
ASSY 2 REQD 7 5311428A2 O RING 2 REQD

NOTE THE ABOVE ITEMS IN THE QUANTITIES LISTED ARE AVAILABLE AS SPARE
TS KIT PT NO Z56073A1 SPECIFY THIS NUMBER TO ORDER A COMPLETE

FIGURE 28 Parts Drawing P21-9, Booster Relay Part No, 5324957 1
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Product Warranty

Bailey Meter Company warrants the products manufactured by 1t to be tree from defects 1n material and work
manship and will repair or replace, at its option, free of charge, fo b its factory such part or parts which prove
defective within one year from date of shipment In respect to any products which are not an Integral part of a
product manufactured by the Company, the warranty given by the manufactursr thereof shall apply

Shipping Damage

Service

The Balley Meter Company 1s vitally concerned that your Bailey mstrument provides continued, fine perform
ance This istruction manual 15 designed to fully describe the correct installation, operation, and mamtenance

Replacement Parts ang Supplies

Complete parts drawings and recommended spare parts kit information are ircluded 1n this astruction manual
When replacement parts or supplies are required for mantenance of your Bailey instrument, contact your nearest
Bailey Dustrict Office (see back cover for location) Always specify complete data on the instrument nameplate on
your mquiry or order for parts Common parts are av ailable for sh Pment within 48 hours on a speed order basis
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BA'LEY METER COMPANY
HEADQUARTERS
Wickhiffe, Oh o 44092

USA SALES OFF CES

Califormia Los Ange es
Ca forna San Franc sco
Co orado, Denver
Connect cut New Haven
F or da Jacksonv e
Georga Atanta

no s Ch cago
Kentucky, Lousv &
Lou s ana New Or eans
Ma ne Augusta
Mary and Bat more
Massac-usetts Bosto
M ch gan, Detro t
M ch gan Ka amazoo
M nnesota St Pau
M ssour Kansas C ty
M ssour St Lous
North Caro na Char otte
New Jersey, East Oraige
New York Butfao
New York Syracuse
Oho Cncnnat
Oho Ceveand
Pennsy van «, Ph ade ph a
Pennsy van a P ttsburgh
Texas Da as
Texas Houston
Vrgna Rchmand
Wash ngton Seatt e
Wscons n M waukee

BA LEY METER COMPANY L M TED
PO NTE CLA RE 730 QUEBEC

A perta Edmonton

Br t sh Co umb a, Vancouve
Man toba W nn peg

Nova Scot a Ha fax

Onta 0 Outawa

Ontar o Toronto

Quebec Montrea

BA LEY METER AUSTRAL APTY LTD
REGENTS PARK NSW 2143

NSW Sydney

Queens and Br sbane
South Austra a, Ade a de
V ctor a Me bourne
Western Austra a Perth

BA LEY JAPAN COMPANY, LTD
511 1 BARAK N RAYAMA CHO, TAGATA GUN
SH ZUOKA KEN, JAPAN

INTERNAT ONAL REPRESENTATIVES

Argent na Buenos A res
Braz R ode Janero
Eng and Croydon
France Pars

nd a, New De h

tay M an

Japan, Tokyo

Mex co, Mexco Cty, D F
Puerto R co San Juan
Spa n Madr d

Ta wan Ta pe

Turkey, Ankara

And Other Pi ncpat Ctes

a subs d ary of Babcock & W cox US A



