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Bailey Booster Unit
Pt. No. 5316500-
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The Booster Umit 15 a pneumatic transmutting device which, operating i conjunction with a nozzle vane assembly,
produces an air loading pressure which is proportional to a measured variable Normally, the loading pressure 1s trans-
mitted to a control unit or an indicator

D i of the Booster Unit are given i Figure 1 The Umit 1s usually a component part of a measuring and
t itting mstr and 1s d grally wath this instrument
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FIGURE 1  Mount ng and Case D mens ons

OPERATION

A schematic operating diagram of the Booster
unit 1n a pneumatic Transmitter unit is shown 1n
Figure 2.

Supply air euters the Booster bellcws through a
pressure reducing orifice 'The air, at a reduced
pressure, positions the bellows and, at the same
time, enters chamber 1 The air then escapes
from chamber 1 through the nozzle, at a rate de-
pending on how close the vane 1s to the outlet tip
of the nozzle The rate of air flow irom the noz-
zle determines the magnitude of the pressure in
the Booster bellows

Supply air goes directly to chamber 2 and,

through the hollow arm of the U-beam, to the iniet
valve i chamber 3

The U -beam pivots at the diaphragms which seal
chambers 1 and 3 from chamber 2 The open end
of the U-beam 1s moved up and down by expan-
sion and contraction of the Booster bellows Mo-
tion of the U-beam opens and closes the inlet-
exhaust valve, thereby regulating the air pressure
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in chamber 3 The air pressure 1n chamber 3 1s
the output pressure of the Booster Unit

Operation of the inlet-exhaust valve 1s shown
m Figure 3. The valve 1s spring loaded down.
ward. Downward motion of the U-beam end
closes the evhaust valve and opens the nlet valve
(Sketech A)  Upward monion of the U-beam end
closes the inlet valve and opens the exhaust valve
(Sketch B).

The nozzle and vane are both movable with
respect to each other The vane s positioned by
linkage from a measuring instrument so that the
vane position 1s proportional 1o the magnitude of
the measured variable. At balance, a definite dis-
tance relationship exists between the nozzle and
svane, This distance relationship maintains the
pressure 1n the Booster bellows at a value such
that the bellows holds the U-beam 1n an approxi-
mately horizontal position. In this position, the
mlet valve and the exhaust valve are closed.
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When the measured variable increases, the vane
is pulled closer to the nozzle up The air flow
from the nozzle is retarded, causing the Booster
bellows pressure to increase The resulting ex-
pansion of the bellows pulls the U-beam ends
downward, opening the inlet valve to chamber 3
Supply air from chamber 2 enters chamber 3
through the inlet valve, increasing the pressure
in chamber 3.

Chamber 3 pressure is applied to the nozzle
bellons. As the pressure Increases, the nozzle
bellows expands, moving the nozzle away from
the vane When the chamber 3 pressure to the

nozzle bellons becomes great enough 1o move
the nozzle to its “at-balance” distance from the
vane, the rate of air flow from nozzle and, conse-
quently, the pressure n the Booster bellows,
return to their “at-balance™ values The L -beam
returns to 1ts horizontal position and the inlet and
exhaust valves 1 chamber 3 close, maimntaining
the Booster 1 mit output pressure at the new in-
creased value.

A decrease in the measured ‘ariable reverses
the operation of the nstrument as described
above. The output pressure decreases through
the evhaust valve and then is mamntained at the
new decreased value.

ROUTINE MAINTENANCE

For satisfactory operation, the air supply to the
Booster Unit must be kept free of dirt, oil, and
moisture.

All pressure connections must be kept air tight.

Periodically inspect nozzle tip and vane for
deposits of oil, soot, dust, etc. 1f necessary, clean
with a common solvent such as carbon tetra-
chloride.

CORRECTIVE

If the Booster Unit is not operating correctly,
make the following checks and adjustments:

1. Check that the adjustable vane end is in its
correct position. The vane end, which is held
in place near the bottom of the vane by a brass
nut, 1s in its proper vertical position 1f the
nozzle tip 1s opposite its center {(thinnest sec-
tion) when the mud-range value of input is
applied to the transmitter. Apply a mid-range
input to the transmitter and adjust vane end
pasition, if necessary.

2. Make sure vane is parallel to plane of nozzle
rip. With Booster Uit ut balance-

a. Press hghtly with pointed instrument against
vane, as shown 1n Figure 4, at four or more
points around nozzle tip (above, below, and
on either side).

b 1f pressure at any of these points produces

To replace filter, disconnect the supply ar
tubing, remove filter cap, O-ring, and filter spring
(Figure 5). Remove and replace filter assembly
Be sure that new filter asscmbly s iustalled with
open end facmg inward Reassemble parts mn
reverse to disassembly and reconnect tubing

Periodically press down orifice clean-out plun-
ger to insure that orifice remamns open and clean.

MAINTENANCE
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efiect shown and described in Sketch B of
Figure 4, either vane 1s not parallel to plane
of nozzle tip or there s a burr on nozzle tip

¢c. Bend vane slightly to correct.
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d.

If step 2c does not produce desired results,
rub fine emery cloth across nozzle tip to
remove possible burr.

Check the operation of the Booster Unit itself

as follows.

a. Block flow of air from nozzle tip.

Booster
Unit output pressure should increase im-
mediately to full suoply pressure.

Pull vane away from nozzle far enough to
allow unrestricted flow of air from nozzle.
Booster Unit output pressure should de-
crease immediately to zero.

For faulty operation with increase in input
pressure, the following are the most prob-
able causes.

(1) Supply air not passing through filter—
Replace filter (see “Routine Mainten-
ance” above) and ohserve operation.

(2) Blocked supply air passage to Chamber
2~ Remove U-beam cover (opposite
pressure ports) and make sure cover
gasket is not blocking passage from

supply pressure connection.

(3

Exhaust valve not properly seated
Check visually. If necessary, replace
exhaust valve or seat. Make sure ex-
baust seat is aligned with inlet sear, and
that valve retaining pin is centered in
valve.

(4) Leak in Booster bellows—Remove and

inspect bellows. Replace if necessary.

For faulty operation with decrease in input
pressure, the following are the most prob-
able causes.

(1) Blocked line from booster unit to noz-
zle—Remove and clewu line.

(2) Inlet valve improperly seated Remove
exhaust seat and valve and inspect inlet
seat and valve for evidence of improper
seating,
or U-beam assembly.

[f necessary, replace the valve

3

Leak 1n either diaphragm pivot Re-
move U.beam assembly and inspect
diaphragms. If necessary, replace U-
beam assembhly.

4. 1f Booster bellows or bellows spring has been

replaced, check calibration of Booster Unit as

follows:

Install sensitive pressure gage (to measure
accurately 2.0 or 3.5 psig)
Booster Unit to nozzle.

in line from

Extend from nozzle a short length of rub-
ber tubing with adjustable pinch clamp to
control flow of air from nozzle.

Adjust pinch clamp to obtain 3.5 psig -+ 0.1
psi on gage in hine to nozzle (20 psig +~ 0.1
psi for units with 3-15 psig output range).

Booster Unit output pressure should be ap-
proximately 15 psig (or 9 psig if range is 3-15
psig).
means of two concentric adjustment screws

If it 1s not, adjustment is made by

in center of lower housing.

Turn outer adjustment screw clockwise to
decrease or counterclockwise to
output pressure.

increase

With nozzle back pressure at 3.5 {or 2.0)
psig and Booster Unit output pressure at 15
(or 9) psig, turn inner adjustment screw
clockwise until Booster Unit output pres-
sure begins to decrease. Then turn inner

sCrew two turns cvounterclockwise.



REPLACEMENT PARTS

SPARE PARTS KITS

The Spare Parts Kit shown wr Figure 5 should be
carried m stoch Specify the Spare Parts Kit part num
ber to order a complete kit

The followng additional parts are optional, recommended
for mstallations i which there are several simiar mstry
ments or n cases where a more complete stoch of
replacement parts s deswred.

*1 Complete Assy
Booster Umit (5 25 or 3 27 psiy
Booster Umit (3 15 ps1)

5316500 {
5316500 2

*NOTE When ordering, please be sure to mdicate the
specific umit requuwred as determined by your particular
mstallation

ORDERING INDIVIDUAL PARTS

Figure 5 15 the Parts Drawing of the Booster untt
Normally, this drawing will apply to the Booster tur
mshed However, there may be individual differences m
specific units because of

a design changes made since the printing of ths
Instruction Section, or

b special design of the Transnutter to make it
suitable for a specific application

Therefore, when orderiig parts, assure the receipt
of correct replacements by specifying on the order

1 Complete dentification mcluding the nomenclature,
part number, and serial number ot the assembly

2 Parts Drawing number vn which each part 15 ilfustrated



—~— -

P99 3
Poge 7

ﬁ
SPARE PARTS KIT
PT NO 256000-1
REQD ITEMS
1 2% 6710 11
12 13 19 23 24
30 31
2 418
S
I'd ITEM PART NO NAME
1 SEE NOTE CODE LABEL
2 5311428 11 O RING
3 5316464 1 ORIFICE ASSY
4 5311428 2 O RING 2REQD
5 68368 1 FILTER ASSY
6 5311427 |  FILTER SPRING
7 5311428 1 O RING
8 5316501 1 FILTER CAP
9 348x3 16 PAN HD STN STL SEMS EXT
5 REQD
10 5316478 1  ORIFICE CLEANOUT
11 52318487 | VALVE RETAINING SPRING
12 5316339 1 VALVE
13 5311428 17 O RING
14 632x1 2 PAN HD STN STL SEMS EXT
6 REQD
16 5316336 1 COVER GASKET
17 5316338 1 COVER
18 5311428 19 O RING 2 REGD
ta 5316335 ! DIAPHRAGM & ROD ASSY
20 5316340 1 RELAY HOUSING
21 440x1 2 PAN HD STN STL SEMS EXT
22 5316461 1 UPPER VALVE SEAT
23 5311428 18 O RING
24 5316467 1 BELLOWS ASSY
25 5316337 1 LOWER HOUSING ASSY
26 5318451 1 BELLOWS STOP PLATE
27 5316480 1 STOP SCREW
2§  5316490-1 SPRING STOP
29 5316487 1  ADJ SCREW
30 53'6433 1  NYLON INSERT
31 53186492 1 SPRING
32 14 20x7 16 PAN HD STN STL SEMS EXT
REQ]
33 1961086 | PT NO LABEL
BOOSTER UNIT 5316500 1
1961086 2 PT NO LABEL

BOOSTER UNIT 5316500 2

<

NOTE WHEN DRDERING PARTS
SPECIFY NUMBER ON
CODE LABEL (ITEM 1)

FIGURE 5 Parts Draw ng P99 56, Booster Unit, Part No 5316500 O
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Ca forna, Los Ange es
Ca forn a, San Franc sco
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