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i‘;}f I‘fgsoe(ﬂels_z PARTS PRICE LIST S;'é: L4-F500-1-3
Dated: 2/1/66 FLOCO F500 SERIES PD METERS Date:
PART PER UNIT
ITEM DESCRIPTION NUMBER UNIT PRICE
* ] Screw 1612 2 $ .15
2 Register box assembly 332 1 9.50
3 Register lid 293 1 1.50
4 Register lid pin 292 1 .10
5 Retaining ring 1216 1 .75
6 Register glass 337 1 .50
7 Gasket 1214 1 .35
8 Register assembly (specify unit of measurement
when ordering) 331 1 23.50
9 Register gasket 253 1 .25
*10 Calibration gear, drive (specify diameter and
number of teeth when ordering) 329 1 1.00
*11 Calibration gear, driven (specify diameter and
number of teeth when ordering) 330 1 1.00
12 Worm gear assembly - 20:1 257 1 8.00
13 Worm gear assembly - 40:1 256-D-40 1 5.00
14 Worm gear assembly - 80:1 327 1 7.00
15 Screw 334 2 .15
16 Gear case adapter assembly - 20:1 1498-20 1 39.50
17 Gear case adapter assembly - 40:1 1498-40 1 39.50
18 __  Gear case adapter assembly - 80:1 .. 1498-80 1 39.50
*#19 S=al assembly, low pressure - 20:1 1474-20 1 19.50
*20 Seal assembly, low pressure = 40:1 1474-40 1 19.50
*21 Seal assembly, low pressure - 80:1 1474-80 1 19.50
22 Qil plug 1502 1 .10
23 _Register adapter assembly ) 281 1 12.50
24 Seal housing 1469 1 7.50
25 Bushing 1035 1 1.00
26 "Q" ring 654 1 .35
*27 "Q" ring 1139 1 .50
28 Spring o o 1464 1 .50
29 Gear - 2 prong 914 1 .75
30 Shaft assembly - 20:1 1473-20 1 7.00
31 Shaft assembly - 40:1 1473-40 1 7.00
32 Shaft assembly - 80:1 1473-80 1 7.00
33 Spring cup 1470 1 .40
34 Floating bearing 1471 1 o758
35 "O" ring 654 1 .35
36 "O" ring 935 1 .35
37 Seal, "U" cup 315 1 1.25
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Supersedes: No.: L4-F500-1-3

L4-F500-1-2 PARTS PRICE LIST Page: 2 o0f b6

Dated: 2/1/66 FLOCO F500 SERIES PD METERS Date: 7/1/66
PART PER UNIT
ITEM DESCRIPTION NUMBER UNIT PRICE
38 Washer 313 2 S .15
39 Spacer ring 1499 1 .50
40 “O" ring 652 1 .35
41 " 0O" ring 935 1 .35
42 Washer 1901 1 .10
43 Retaining ring 922 1 .10
44 Washer 313 1 .15
45 *QO" ring 934 1 .35
*46 Body bolts 308 8 .40
47 Register sideplate assembly 2506 1 45.00
48 Sampler sideplate assembly 2507 1 47,50
*49 Body seal 304 2 1.50
e Nut, blind 915 1 1.75
51 “O" ring 1139 1 .50
*52 Nut, bearing 1254 2 .50
*53 Rotor bearing - Aluminum Bronze 2529 2 3.50
*54 Rotor bearing - Carbon Graphite 2496 2 3.50
*55 Rotor bearing - Meehanite 2528 2 3.50
*56 Replaceable wearplate - register side 2275 1 8.50
*57 Replaceable wearplate - sampler side 2276 1 8.50
58 "O" ring 1139 1 .50
59 "O" ring 652 1 .35
60 Alignment plug 2508 1 3.00
*61 Gasket 1116 1 .10
62 Register sideplate & bushing assembly 2487 1 33.50
63 Sampler sideplate & bushing assembly 2498 1 35.00
64 Bushing . 2512 2 3.00

*65 Rotor assembly, 1" or 2" meter (See Note 1)
(@) Buna-N (yellow dot) AE-4R 1 37.00
(b) Viton (red dot) 2326 1 57.00
(c) Butyl (green dot) 2667 1 57.00
(d) Neoprene (white dot) 2684 1 57.00
(e) Ethylene Propylene (green white green) 2772 1 57.00
(f) Thiokol (blue dot) 2763 1 65.00

*66 Rotor assembly 3" meter (See Note 1)

(a) Buna-N (yellow dot) AF-14R 1 72.00
(b) Viton (red dot) 2561 1 115.00
(c) Butyl (green dot) 2668 1 115.00
{(d) Neoprene (white dot) 2685 1 115.00
(e) Ethylene Propylene (green white green) 2777 1 115.00
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Supersedes: No.: L4-F500-1-3

L4-F500-1-2 PARTS PRICE LIST Page: 3 of 6
Dated: 2/1/66 FLOCO F500 SERIES PD METERS Date: 7/1/66
PART PER UNIT
ITEM DESCRIPTION NUMBER UNIT PRICE
(f) Thiokol (blue dot) 2768 1 $§125.00
67 Rotor hinge pin, 1" or 2" meter 364 3 .60
68 Rotor hinge pin, 1" or 2" meter (for Delrin
rotor only, not shown in drawing) 1517 3 .60
69 Rotor hinge pin, 3" meter 2814 3 .75
*70 Rotor hinge, 1" or 2" meter (See Note 1)
(@) Buna-N 361 3 6.00
(b) Viton . 2334 3 9.50
(c) Butyl 2675 3 9.50
(d) Neoprene 2692 3 9.50
(e) Ethylene Propylene 2775 3 9.50
(f) Thiokol 2776 3 10.00
71 Rotor hinge, 3" meter (See Note 1)
(a) Buna-N 252 3 11.00
(b) Viton 2569 3 18.50
(c) Butyl 2676 3 18.50
(d) Neoprene 2693 3 18.50
(e) Ethylene Propylene 2780 3 18.50
(f) Thiokol 2771 3 20.00
*72 Rotor hinge spring 362 J** 2.25
*73 Rotor hinge spring, epoxy coated (not shown) 362-EC k% 3.50
*74 Rotor spring grommet
(a) Buna-N 363 6 .25
(b) Viton 2338 6 .35
(c) Butyl 2681 6 .35
(d) Neoprene 2698 6 .35
(e) Ethylene Propylene 2724 6 .35
(f) Thiokol 2723 6 .50
75 Rotor hub, 1" or 2" meter (See Note 1)
(a) Buna-N 1528 1 25.00
(b) Viton ’ 2327 1 35.00
(c) Butyl 2669 1 35.00
(d) Neoprene 2686 1 35.00
(e) Ethylene Propylene 2773 1 35.00
(f) Thiokol ' 2764 1 37.50
76 Rotor hub, 3" meter (See Note 1)
(a) Buna-N 1530 1 46,00
(b) Viton 2562 1 66.00
(c) Butyl : 2670 1 66.00
(d) Neoprene 2687 1 66.00
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Supersedes: No.: L4-F500-1-3

L4-F500-1-2 PARTS PRICE LIST Page: 40f6
Dated: .2/1/66 FLOCO F500 SERIES FD METERS Date: 7/1/66
PART PER UNIT
ITEM DESCRIPTION NUMBER UNIT PRICE
(e) Ethylene Propylene 2778 1 $ 66.00
(f) Thiokol 2769 1 72.00
77 Screw, bridge 309-S 2% * .75
78 Washer 310 2%% .10
79 Rridge assembly, 1" or 2" meter, Delrin (standard)AE-3D 1 17.50
80 Bridge assembly, 1" or 2" meter, steel AE-3 1 23.50
81 Bridge assembly, 1" or 2" meter, 316 SS 2406 1 65.00
82 Bridge assembly, 3" meter, Delrin {(standard) 2790 1 35.00
83 Bridge assembly, 3" meter, steel 2819 1 47.00
84 Bridge assembly, 3" meter, 316 SS 2820 1 130.00
85 Bridge seal, set of 2
(a) Buna-N 2791 1 3.50
(b) Viton 347 1 3.50
(c) Butyl 2726 1 3.50
(d) Neoprene 2727 1 3.50
(e} Ethylene Propylene 2729 1 3,50
() Thiokol 2728 1 3.5
b Bridge seal, set of 4
Viton only 258 1 7.00

{(For other construction materials, order

two sets of above)

87 Wedge 302 1%* .15
88 Liner, 316 stainless steel, 1" or 2" meter 301 1 15.00
89 Liner, 316 stainless steel, 3" meter 2656 1 20.00
90 Dowel pin 303 4 .15
91 Body assembly, 1" meter 1135 1 65.00
92 Body assembly, 2" meter 1132 1 65.00
93 Body assembly, 3" meter 2848 1 102.50
NOTES: * Indicates recommended spare parts.
**  Double these quantities for 3" meters.
1. Standard Floco meters are furnished with 3una-N elastomers. Most

special elastomers are stock items, but may require additional time
if stock is depleted.

2. When ordering parts, please specify serial number and meter model number
of instrument with which they are to be used.

3. Minimum parts order is $5.00. Identification drawing is on Page 5.
4. Parts are listed in order of disassembly.
Prices are f.o.b. shipping point, and are subject tc change without notice. (3D)
BARTON INSTRUMENT CORPORATION, MONTEREY PARK, CALIFORNIA . )!
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INTRODUCTION

THIS MANUAL IS PROVIDED TO ASSIST FIELD PERSONNEL IN THE INSTALLATION, OPERATION, TROUBLE
SHOOTING AND REPAIR OF ANY FLOCO PosITIVE DISPLACEMENT METER, THE MANUAL SHOULD BE
RETAINED IN A LOCATION AVAILABLE TO OPERATING PERSONNEL FOR DATA ON CALIBRATION, SERVICE,
MAINTENANCE, AND PARTS,

THE PARTS LIST AT THE BACK OF THIS MANUAL CONTAINS THE EXPLODED VIEW OF ALL THE PARTS, THE
PART AND ASSEMBLY NUMBERS, AND THE PARTS PRICE LIST FOR THE SPECIFIC METER ORDERED.
RECOMMENDED SPARE PARTS ARE INDICATED BY ASTERISKS ON THE PARTS PRICE LIST,

THE FULL LINE OF FLOCO METERS ARE AS FOLLOWS WITH COMMENTS ON INTERCHANGEABILITY :
INTERNAL PARTS = ROTOR, BRIDGE, LINER, BRIDGE SEALS, O=RINGS, AND WEARPLATES ARE IDENTICAL
For ALL 1" AND 2" METERS, EXCEPT THE F 5000=1 WHICH HAS SPECIFIC WEARPLATES AND O=RINGS.

REGISTERS ARE THE SAME ON ALL METERS,

1. F_500-1 anp F 500-2

ALL PARTS ARE IDENTICAL EXCEPT HOUSING THREADED CONNECTIONS, A MODEL 1474 seAL
ASSEMBLY IS USED ON THE REGISTER SIDE OF THE METER, A MODEL 1483 1S USED ON THE
SAMPLER SIDE WHEN A SAMPL.ER IS USED.

2, F _500=-3

ALL PARTS ARE IDENTICAL WITH THE F 500-1 AND F 500=-2, EXCEPT THE HOUSING AND ROTOR
ASSEMBLIES,

3. F 2500-1

ALL PARTS ARE IDENTICAL WITH THE F 500-1 AND F 500-2, EXCEPT THE HOUSINGS, SIDEPLATE
ASSEMBLIES, AND GEAR CASE ASSEMBLIES,

4, F _2500-2
THE F 2500« 1 AND F 2500=2 ARE IDENTICAL, EXCEPT THE HOUSING THREADED CONNECTIONS,

5. F 2500=-3

ALL PARTS ARE IDENTICAL IN F 2500~ 1, F 2500~2 AND F 2500=3, EXCEPT THE HOUSING AND
ROTOR ASSEMBLIES,

6. FE _3500-~1

ALL PARTS ARE IDENTICAL WITH THE F 2500=1 AND F 2500=~2 EXCEPT THE HOUSING AND SIDEPLATE
ASSEMBLIES,

7. F _3500=-2

ALL PARTS ARE IDENTICAL IN THE F 3500=1 AND F 3500=2 EXCEPT THE HOUSING THREADED
CONNECTIONS,

8., F 3500-3

ALL PARTS ARE IDENTICAL WITH THE F 3500~ 1 AND F 3500«2 EXCEPT THE HOUSING AND ROTOR
ASSEMBLIES,

9. F_5000=1

ALL PARTS ARE IDENTICAL WITH 1" 2500 LB, AND 3500 LB. METERS EXCEPT HOUSING, SIDEPLATES,
WEARPLATES, HOUSING O=RINGS, AND REAR CASE FASTENERS,

ITT Controls and Instruments -Monterey Park, California



UNPACKING

1. CONTENTS LLIST:

A. FLoco PosiTivE DISPLACEMENT METER,
B. INSTALLATION AND OPERATION MANUAL

C. OTHER ACCESSORIES, PER CUSTOMER’S ORDER,

2, PRECAUTIONS:

A. THE FLOCO METER AND ACCESSORIES SHOULD BE CHECKED FOR DAMAGE OR BREAKAGE IN
SHIPMENT,

B, THE FLOW LINES UP=STREAM OF THE FLOCO METER INSTALLATION SHOULD BE PURGED TO
REMOVE SCAILE, ROCKS, WELDING SLAG OR OTHER DEERIS PRIOR TO INSTALLING THE FLOCO
METER, IF NO BYPASS MANIFOLD IS USED,

C. CONTROL VALVES SHOULD BE OPENED SLOWLY TO PERMIT CHARGING THE FLOCO METER WITH
LIQUID BEFORE NORMAL OPERATION BEGINS, SUDDEN SURGES OF PRESSURES OR GAS CAN
SEVERELY DAMAGE THE FLOCO ROTOR ASSEMBLY, IF THESE VALVES ARE NOT OPENED SLOWLY.

D, |[IF THE LIQUID TO BE MEASURED CONTAINS GAS OR VAPOR, A SEPARATOR OR AIR ELIMINATOR
MUST BE USED AHEAD OF THE FLOCO METER TO PREVENT ROTOR DAMAGE.

INSTRUMENT PRE~CHECK

THE FLOCO METER WAS CALIBRATED AT THE FACTORY ON HYDRAULIC OIL TO AN ACCURACY OF PLUS OR
MINUS 1 PERCENT. DO NOT CHANGE ANY CALIBRATION GEARS WITHOUT PROVING THE METER IN NORMAL
OPERATING CONDITIONS, CONTACT THE NEAREST FLOCO REPRESENTATIVE FOR INFORMATION REGARDING
METER CALIBRATION, CHECK FOR DAMAGE OR BREAKAGE THAT MAY HAVE OCCURRED DURING SHIPMENT,

INSTALLATION

1. OPERATING LIMITATIONS : -

THE WARRANTY ON FLOCO METERS AND ACCESSORIES WILL NOT APPLY IF THE FOLLOWING LIMITA=
TIONS ARE EXCEEDED :

A, TEMPERATURE: DO NOT SUBJECT THE METER BODY TD> TEMPERATURES IN EXCESS OF 180°F,
OR BEL.OW THE FREEZING POINT OF THE METERED LIQUID. HIGH TEMPERATURE COMPONENTS
MAY BE REQUESTED FOR TEMPERATURES UP To 300°F OR HIGHER, DEPENDING ON THE
METERED LIQUID,

B. PRESSURE: DO NOT SUBJECT THE FLOCO METER TO PRESSURES HIGHER THAN THE PRESSURE
RATING SPECIFIED ON THE NAMEPLATE MODEL NUMBER,

1. F500, 500 psi SWP,

2, F2500, 2500 ps1 SWP,
3, F3500, 3500 psi SWP,
4, F5000, 5000 psi SWP.

C. CORROSION: THE FLOCO METER BODY IS CAST CARBCON STEEL, THE INTERIOR OF THE
STANDARD METER 1S CONSTRUCTED OF 316 STAINLESS STEEL, 304 STAINLESS STEEL, DELRIN,
INCONEL AND BUNA=N, IF LIQUIDS NOT COMPATIBLE WITH THESE CONSTRUCTION MATERIALS -

ARE TO BE METERED, SPECIAL CONSTRUCTION MATERIALS MUST BE REQUESTED. (OPTIONAL
ELASTOMERS OF VITON; BUTYL, NEOPRENE, ETHYLENE PROPYLENE, OR THIOKOL ARE
AVAILABLE FOR SPECIAL APPLICATIONS,)

ITT Controls and Instruments -Monterey Park, California



PULSATION, VIBRATION, AND SHOCK, PULSATION AND VIBRATION WILL CAUSE EXCESSIVE
WEAR ON THE FLOCO METER AND REQUIRE MORE FREQUENT REPAIRS, SEVERE SHOCK OR
WATER HAMMER MAY CAUSE INSTANTANEOUS DAMAGE TO THE ROTOR ASSEMBLY. THEREFORE,
IT WILL BE NECESSARY TO OPEN ALL CONTROL VALVES SLOWLY TO PREVENT GAS OR AIR TURN=
ING THE ROTOR TOO FAST, AND TO PREVENT HIGH PRESSURE L IQUID SUBJECTING THE ROTOR TO
AN INITIAL SHOCK.

MOUNTING :

THE FLOCO METER MAY BE MOUNTED EITHER VERTICALLY OR HORIZONTALLY, WHEN MOUNTED
HORIZONTALLY THE NAMEPLATE SHOULD FACE UPWARD, WHEN MOUNTED VERTICALLY, THE LIQUID
FLOW SHOULD BE DOWNWARD,

A-

SEPARATORS: (SEE FIGS, 4 AND 5)

1, THE FLOCO METER MAY BE MOUNTED ON ANY LIQUID/GAS SEPARATOR WHICH HAS, OR MAY
BE ADAPTED TO LIQUID LEVEL CONTROLLERS,

2, L.1QUID LEVEL HEIGHT SHOULD BE MAINTAINED AT LEAST 18" ABOVE LIQUID OUTLET.

3. THE LIQUID LEVEL CONTROL VALVE SHOULD ALWAYS BE DOWNSTREAM FROM THE FLoOco
METER,

4. ISOLATION VALVES AND A BYPASS MANIFOLD SHOULD BE INCLUDED IN THE MOUNTING
ASSEMBLY TO PERMIT NORMAL OPERATION IF METER REPAIRS ARE NECESSARY,

OiL TREATERS ! (SEE Fi1G. 6)

1. THE FLOCO METER MAY BE MOUNTED ON BOTH OIL AND WATER OUTLETS. THE DOWN=
COMER IN EITHER CASE SHOULD BE AT LEAST TWO TIMES FI.LOW L.INE PIPE DlAMETER,
]
AND NEVER LESS THAN 4" O.D,

2, THE LIQUID LEVEL IN EACH DOWNCOMER SHOULD BE ADJUSTED SO THAT MINIMUM LIQUID
HEIGHT AFTER DUMP IS SIX (6) FEET,

3. LIQuUIiD LEVEL CONTROL VALVES SHOULD ALWAYS BE DOWNSTREAM FROM METER,

4, THE FrLoco MobDEL 700 CONTROL KIT SHOULD BE USED TO PROVIDE SNAPw=ACTING
CONTROLS FOR A CONSTANT FLOW RATE AND POSITIVE SHUT OFF, THROTTLING CONTROLS
SHOUL.D NOT BE USED,

5. THE METER MANIFOLD SHOULD INCLUDE A BYPASS WITH ISOLATION VALVES TO PERMIT
NORMAL OPERATION IF METER REPAIRS ARE NECESSARY,

FLow LINE: (SEE FiGs, 7 AND 8)

1, THE FLOCO METER MAY BE MOUNTED IN A FLOW LINE, BUT SHOULD HAVE A CONTROL
VALVE OR BACK PRESSURE VALVE DOWNSTREAM FROM THE METER,

2. THE,METER MANIFOLD SHOULD INCLUDE A BYPASS MANIFOLD WITH ISOLATION VALVES,
TO PERMIT NORMAL OPERATION IF METER REPAIRS ARE NECESSARY,

3. WHERE GAS OR AIR IS PRESENT IN THE FLOW LINE, A GAS ELIMINATOR SHOULD BE
INSTALLED AHEAD OF THE METER,

WATERFLOOD INJECTION: (SEE Fi1G6. 9)

1. THE FLOCO METER MAY BE MOUNTED EITHER NEAR THE INJECTION WELL OR IN A METER
MANIFOLD NEAR THE INJECTION PUMP,

2, THE METER MANIFOLD SHOULD INCLUDE A BYPASS WITH ISOLATION VALYES TO PERMIT
NORMAL OPERATION iIF METER REPAIRS ARE REQUIRED,

3. THE FLOW RATE CONTROL. VALVE SHOULD ALWAYS BE INSTALLED DOWNSTREAM FROM THE
METER,

4. IF PULSATION OR VIBRATION 1S POSSIBLE, A PULSATION DAMPENER SHOULD BE INSTALLED
AHEAD OF THE METER. SEVERE PULSATION MAY CAUSE ROTOR DAMAGE,

ITT Controls and Instruments -Monterey Park, California



OPERATION

APPLICATION DRAWINGS SHEETS, F165. 4 THROUGH 9, ILLUSTRATE RECOMMENDED INSTALLATION

PIPING FOR MOST FLOCO INSTALLATIONS,

1.

THE FOLLOWING PRACTICES SHOULD BE OBSERVED WHEN STARTING UP A FLoco METER,

A, ALWAYS START WITH ISOLATION VALVES SHUT.

B. FLOW THROUGH THE BYPASS FOR SUFFICIENT TIME TO PURGE THE FLOW LINES OF GAS AND
DEBRIS, DURING THIS START=UP PHASE, ADJUST LIQUID LEVEL CONTROLS WHERE APPLICABLE,

C. OPEN THE ISOLATION VALVE AHEAD OF THE METER SLOWLY TO EQUALIZE PRESSURE ACROSS
THE METER.,

D. OPEN THE DOWNSTREAM ISOLATION OR CONTROL VALVE SLOWLY TO ALLOW METER TO BEGIN
OPERATING,

E. CLOSE BYPASS VALVE, —

F. ADJUST THE DOWNSTREAM CONTROL VALVE TO PERMIT PROPER FLOW RATE THROUGH THE
METER,

S TRAINER &

THE FLOCO METER DOES NOT NORMALLY REQUIRE AN UPSTREAM STRAINER, HOWEVER, IN
APPLICATIONS WHERE LARGE SOLID FRAGMENTS MAY ENTER THE FLOW LINES, A FILTER MAY BE
USED WITHOUT MODIFYING THE METER,

GAS ELIMINATOR S

IF THE L1QUID STREAM CONTAINS DISSOLVED GAS OR VAPORS, A GAS ELIMINATOR SHOULD BE e
INSTALLED AHEAD OF THE METER,

CALIBRATION

THE FLOCO METER MAY BE CALIBRATED BY ONE OF THREE PROVING METHODS ! GRAVIMETRIC PROVING,
VOLUMETRIC PROVING, OR MASTER METER PROVING. METER PROVING, BY ANY METHOD, IS BASICALLY -~
A LABORATORY TEST, AND SHOULD BE PERFORMED CAREFULLY, 50 THAT CORRECT DATA ARE OBTAINED

AND MATHEMATICAL CALCULATIONS ARE EXACT, FOR COMPLETE PROCEDURES REGARDING METER

PROVING, REFER TO AMERICAN PETROLEUM INSTITUTE API STANDARD 1101, AuGcusT 1960,

1.

GRAVIMETRIC METHOD ¢

A. THE GRAVIMETRIC METHOD OF CALIBRATION REQUIRES THE CAREFUL WEIGHING OF THE QUAN=
TITY OF LLIQUID PASSED THROUGH THE METER.,

B. THE NET WEIGHT OF THE METERED LIQUID IS CONVERTED INTO VOLUME, CORRECTED FOR
TEMPERATURE AND PRESSURE WHERE NECESSARY, -

C. IT IS ALSO POSSIBLE TO CONVERT THE METERED VOLUME INTO NET WEIGHT AND OBTAIN THE
CORRECT METER FACTOR,

D. THE GRAVIMETRIC METHOD IS PARTICULARLY ADVANTAGEOUS WHEN THE METERED LIQUID
CONTAINS ENTRAINED GAS OR VAPOR, PARAFFIN, WAX, SAND OR OTHER SOLIDS, OR IS
HEAVY OR VisScous, WEIGHT WILL NOT CHANGE, REGARDLESS OF TEMPERATURE OR PRESSURE,

VOLUMETRIC METHOD ¢

A. THE VOLUMETRIC METHOD OF METER CALIBRATION REQUIRES THE USE OF A VESSEL, —
CALIBRATED FOR A KNOWN VOLUME,
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D.

THE METERED VOLUME THROUGH THE FLOCO METER IS COMPARED TO THE TRUE VOLUME OF
THE CALIBRATED VESSEL TO OBTAIN THE CORRECT METER FACTOR,

THE VOLUMETRIC METHOD OF METER PROVING ELIMINATES SOME MATHEMATICAL CALCULATIONS,
AND, THEREFORE, IS QUICKER, HOWEVER, IF THE LIQUID CONTAINS ENTRAINED GAS OR VAPOR,

SOLIDS, PARAFFIN, OR OTHER IMPURITIES WHICH MAY ADHERE TO THE SIDE OF THE CALIBRATING
VESSEL, OR IF THE LIQUID IS VISCOUS, SERIOUS ERRORS MAY RESULT IN THIS METHOD,

THE CALIBRATION VESSEL SHOULD BE CLEANED THOROUGHLY BEFORE BEING USED, AND AFTER
EACH USE.,

MASTER METER METHOD ¢

A,

Bo

c.

D.

THE MASTER METER METHOD OF PROVING REQUIRES A PROVER LOOP, INTO WHICH IS PLACED A
METER OF KNOWN ACCURACY,

THE METER READINGS OF THE PRODUCTION METER ARE COMPARED AFTER THE TEST WITH THE
READING OF THE MASTER METER,

EXTREME CARE SHOULD BE EXERCISED WHEN USING THE MASTER METER METHOD SINCE TESTS
OF THIS TYPE MAY ONLY INCREASE METER INACCURACY IF THE MASTER METER IS DAMAGED,

AFTER EACH SERIES OF TESTS, THE MASTER METER SHOULD BE PROVED TO VERIFY THAT ITS
ACCURACY HAS NOT CHANGED SINCE THE LAST PROVING,

METER CALIBRATION $

A.

AFTER THE METER IS PROVED, AND THE TRUE VOLUME AND METER VOL.UME ARE OBTAINED,

THE METER MAY BE CALIBRATED BY CHANGING TWO NON=-SLIP, POSITIVE=DRIVE CHANGE GEARS,
LOCATED BETWEEN THE REGISTER ASSEMBLY AND THE GEAR CASE ASSEMBLY. REFER TO THE
EXPLODED VIEW AND PARTS SHOWN IN THE PARTS LIST AT THE BACK OF THE MANUAL, THESE
GEARS MAY BE CHANGED EVEN WHILE THE METER IS IN OPERATION,

SELECTION OF CORRECT CHANGE GEARS MAY BE ACCOMPLISHED IN TWO WAYS, BOTH OF WHICH
REQUIRE DIVIDING THE TRUE VOLUME INTO THE METERED VOLUME .

TRUE VOLUME: 100 BARRELS (GALLONS, LITERS, ETC.)
METERED VOLUME : 103 BARRELS (GALLONS, LITERS, ETC,)
103 —
TGO— X 100 = 103 PERCENT (NOW BEING REGISTERED)

1., CHART METHOD., TABLES | AND II, INDICATE GEAR CHANGES REQUIRED TO CALIBRATE
METERS TO APPROXIMATELY 100 PERCENT ACCURACY WHEN PERCENT REGISTERED IS
KNOWN,

E.XAMPLE : THE FLOCO METER REGISTERS 104 BARRELS. TRUE VOLUME 1S 100
BARRELS, USING THE FORMULA IN PARAGRAPH B, THE PERCENT REGISTERED IS
CALCULATED TO BE 104 PERCENT. FoOR A 1" or 2" FLoco METER, THE .670 = 30 DRIVEN
GEAR AND THE .670 = 26 DRIVE GEAR WILL RETURN THE METER TO APPROXIMATELY 100
PERCENT ACCURACY. For A 3" FLoco METER, GEARS WOULD CHANGE TO ,460 = 22 AND
.860= 38, THESE CHARTS ARE CORRECT ONLY IF PERCENT REGISTERED IS CALCULATED
FROM METERS WITH STANDARD GEARS, AS UNDERLINED IN THE TWO CHARTS,

2. SLIDE RULE, THE FLoco CALIBRATION SLIDE RULE MAY BE OBTAINED FROM THE FLoco
REPRESENTATIVE OR THE FLOCO FACTORY. THIS CIRCULAR SLIDE RULE MATCHES DRIVE
GEARS AND DRIVEN GEARS WITH PERCENTAGE OF METER ACCURACY, DIRECTIONS FOR USE
ARE PRINTED ON THE SLIDE RULE,
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A, MOVE TOP AND BOTTOM GEAR DISCS SO THAT PRESENT GEAR TEETH NUMBERS ARE
OPPOSITE EACH OTHER,

B. MOVE HAIRLINE TO PERCENT NOW BEING REGISTERED, REFER TO PARAGRAPH 4B
ABOVE FOR METHOD OF CALCULATING PERCENT,

c. KEEP HAIRLINE IN PLACE, AND ROTATE ''TOP GEAR" DISC SO THAT DESIRED PERCENT
COMES UNDER HAIRLINE, NORMALLY 100 PERCENT.

D, SELECT NEW GEARS WHERE LINES MATCH FOR DRIVE AND DRIVEN GEARS, CHECK
BACK OF SLIDE RULE FOR AVAILABLE GEARS,

ACCURACY, IT MUST BE NOTED THAT ALL POSITIVE DISPLACEMENT METERS REQUIRE A
METER FACTOR NUMBER FOR EXTREME ACCURACY, THE METER FACTOR NUMBER MAY BE
DETERMINED BY DIVIDING THE TRUE (CALCULATED) VOLUME BY THE METERED VOL.UME:

TRUE VOLUME
METERED VOLUME

THE METERED VOLUME FOR FUTURE ACCOUNTING IS THEN MULTIPLIED BY THE METER
FACTOR TO OBTAIN THE TRUE VOLUME &

=

METER FACTOR

METER VOLUME X METER FACTOR = TRUE VOLUME

TABLE 1
CALIBRATION CHART 42 GALLONU,S. BARRELS
1" OR 2" METERS 3" METERS
PERCENT DRIVEN DRIVE DRIVEN DRIVE
REGISTERED | TEETH | DiA, TEETH | DIA, TEETH DIA, TEETH | DIA,
105 28 .670 24 .670 21 .460 36 . 860
104 30 . 670 26 . 670 22 .460 38 . 860
103 32 . 670 28 . 670 20 .460 35 . 860
102 34 . 670 30 . 670 31 .460 37 . 860
101 28 . 670 25 .670 23 .460 41 . 860
100 30 . 670 27 .670 20 .460 36 . 860
99 33 .670 30 . 670 22 .460 40 . 860
98 35 .670 32 . 670 19 . 460 35 . 860
97 28 «670 26 . 670 20 .460 37 . 860
TABLE Il
CALIBRATION CHART U.S. GALLONS
1" ORrR 2" METERS 3" METERS
PERCENT DRIVEN DRIVE DRIVEN DRIVE
REGISTERED| TEETH| DIA, TEETH DIA, TEETH| DIA, TEETH| DIA,
105 20 .460 36 . 860 35 .770 25 .570
104 21 .460 38 . 860 29 .770 21 570
103 19 .460 35 . 860 30 .770 22 . 570
102 21 .460 39 . 860 27 .770 20 » 9570
101 18 .460 34 . 860 28 . 770 21 «570
100 20 .460 38 . 860 33 . 770 25 .570
29 17 .460 33 . 860 34 . 770 26 « 370
98 18 . 460 35 . 860 31 .770 24 .570
97 19 .460 38 . 860 32 . 770 25 .5370
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SERVICING

1. TROUBLE SHOOTING SUGGESTIONS ¢

IF TROUBLE DEVELQPS, THE PROCEDURE LISTED IN TABULAR FORM IN Fi1G, 10 WiLL USUALLY

LOCATE THE PROBLEM AND PROVIDE THE SdLUTION. NORMALLY, PROBLEMS WILL BE FOUND IN

2, TooLs REQUIRED

THE GEAR CASE ASSEMBLY, ROTOR ASSEMBLY, OR BEARINGS,

DESCRIPTION PURPOSE

1/2", 9/16" anp 5/8" sockeTs To REMOVE SIDEPLATE BOLTS ON THE 500,

OR BOX WRENCHES 2500, anpb 3500 Psi METERS,
7/8" OPEN END WRENCH To REMOVE THE AE 9 GEAR CASE ASSEMBLY,
— 3/8" Box END WRENCH To REMOVE THE AE 9 GEAR CASE ASSEMBLY

7/32" HEX KEY

L.ONG NOSE PLIERS

FILE

FROM THE F 5000-1 METER,
TO REMOVE BRIDGE SCREWS,
TO REMOVE ROTOR HINGE PIN,
TO DRESS REPLACED LINER,

W IDE BLADE SCREW DRIVER ToO REPLACE BEARINGS,
STANDARD SCREW DRIVER - ==

OIL CAN

*SIDEPLATE TOOL NO, 260 TO REMOVE SIDEPLATE OF F 5000=1,
*ROTOR SPRING TOOL NO, 2209 TO REPLACE ROTOR SPRINGS,
*S IDEPLATE BUSHING TOOL NO, 1434 TO REMOVE AND REPLACE BUSHINGS,

* AE 9 REPAIR KIT

TO REPAIR AE 9 GEAR CASE ASSEMBLY,

*L.PS TOOLS NOS, 2170, 1509=9, TO REPAIR LOW PRESSURE SEALS,

AND 1509« 10

_ *TRUARC PLIERS NO, 1 AND NO, 2 TO REMOVE SNAP RINGS,

* OPTIONAL.,

NORMALLY USED ONLY IN METER REPAIR SHOP,

3. MAINTENANCE &

A, INSPECTION,
INSURE MANY MONTHS OF TROUBLE~FREE SERVICE, THE FOLLOWING PROCEDURE IS
SUGGESTED FOR A MAINTENANCE PROGRAM, HOWEVER, THIS PROGRAM SHOULD BE ADAPTED
TO THE TYPE OF LIQUID METERED, BASED ON CORROSIVE AND ABRASIVE QUALITIES.

REGULAR INSPECTION AND PREVENTIVE MAINTENANCE ON FLOCO METERS WILL

1. INSPECT GEAR CASE ASSEMBLY QUARTERLY,

A,

THE 281 GEAR CASE ADAPTER ON F 500 SERIES FLOCO METERS CONTAINS A VENT
HOLE ON THE BOTTOM, ANY LEAKAGE THROUGH THIS HOLE INDICATES IMMEDIATE
REPAIRS REQUIRED, REFER TO PARAGRAPH 4D oF REPAIR PROCEDURE,

THE AE 9 HIGH PRESSURE GEAR CASE MUST BE REMOVED FROM THE METER FOR A
THOROUGH INSPECTION,

(1)
)
3)
4)

(s)

CLOSE ISOLATION VALVES UPSTREAM AND DOWNSTREAM FROM THE FLOCO METER.,
L OOSEN SIDEPLATE BOLTS TO RELIEVE PRESSURE ON THE. METER.

REMOVE THE AE 9 GEAR CASE ASSEMBLY.

UsE A FLOCO TooL No, 1509-10 OR A NARROW BLADE SCREW DRIVER TO

ROTATE THE 2« PRONG GEAR,

IF THE 2= PRONG GEAR DOES NOT TURN FREELY, REPAIR OF THE AE 9 ASSEMBLY
IS REQUIRED, REFER TO PARAGRAPH 4E. OoF REPAIR PROCEDURE,

2. INSPECT REGISTER ASSEMBLY SEMI=~ANNUALLY,

A,

B.

ALL GEARS SHOULD TURN FREELY,

ASSEMBLY MUST BE FREE FROM SCALE AND CORROSION,
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C. CLEAN BY SOAKING IN A PALE HYDRAULIC OIL OR COMMERCIAL GRADE BRAKE FLUID,
A STIFF BRISTLE BRUSH MAY BE USED TO REMOVE SCALE OR DIRT, -

INSPECT ROTOR ASSEMBLY IF ACCURACY CHANGES, INSPECT PARTICULARLY THE EDGES -
OF HINGES AND ROTOR HUB, WHERE POSITIVE SEAL IS REQUIRED, FOR SEPARATION OR

SPLITTING OF ELASTOMER, REPLACE HINGES OR ROTOR HUB IF SPLITTING OR SEPARATION

OCCURS,

INSPECT BEARINGS EVERY 25,000 BARRELS FOR EXCESSIVE WEAR, TESTS ON BRINE

INDICATE SATISFACTORY SERVICE ABOVE 100,000 BARRELS GENERALLY., REPLACE

BEARINGS IF ROTOR SHAFTS BECOME SCORED, IF BEARING SURFACE SHOWS EXCESSIVE
WEAR, OR IF BEARING BECOMES OUT OF ROUND,

INSPECT BRIDGE AND BRIDGE SEALS SEMi=ANNUALLY OR WHENEVER SIDEPLATE IS

REMOVED. BRIDGES SELDOM NEED REPLACING EXCEPT WHERE HIGH TEMPERATURE OR —_—
ALKALIS ATTACK THE DELRIN, BRIDGE SEALS SHOULD NOT BE SPLIT, CHIPPED, OR

ELONGATED,

LLINERS SHOULD BE INSPECTED ANNUALLY FOR EXCESSIVE WEAR OR SCORING, IF LINER -
IS EXCESSIVELY WORN REPLACE WITH NEW LINER, REFER TO PARAGRAPH 4A OF REPAIR
PROCEDURE. IF SLIGHTLY SCORED, THE LINER MAY BE POLISHED WITH A FINE EMERY
CLOTH.,

WEAR PLATES SHOUL.D BE INSPECTED ANNUALLY OR WHEN ACCURACY VARIES, IF WEAR
PLATES SHOW EXCESSIVE WEAR, THEY SHOUL.D BE REVERSED OR REPLACED, Do NoT
CONFUSE NORMAL WEAR PATTERN WITH EXCESSIVE WEAR, SINCE THE ROTOR WILL
NORMALLY WEAR A PATTERN ON THE WEARPLATE,

4, REPAIR PROCEDURE:

A. FLOCO BOoDY DISASSEMBLY AND ASSEMBLY PROCEDURE, —

1.
2.

3.

4.

6.

7.

8.

9.

10,

11,

12,

REMOVE BRIDGE SCREWS, PART 309, AND WASHERS, PART 310, WITH 7/32" HEX KEY.
REMOVE BRIDGE, PART AE 3 orR AE 3D (DELRIN).

REMOVE LINER WEDGE, PART 302, BY PRYING OUT WITH SCREW DRIVER OR OTHER SHARP
TOOL. .

REMOVE LINER, PART 301 oR 316, L.INER SHOULD SLIDE OUT OF BODY FREELY,

REMOVE SCALE DEPOSITS OR RUST FROM METER BODY WITH WIRE BRUSH AND EMERY
CLOTH., .-

To REPLACE LINER, INSERT LINER SO THAT EDGES OF LINER ARE EQUALLY SPACED FROM
BRIDGE SCREWS, AND NEARLY FLUSH WITH BODY FACINGS ON BOTH SIDES,

INSERT WEDGE BETWEEN BRIDGE SCREWS SO THAT APEX IS AGAINST BRIDGE, AND EDGES
ARE AGAINST BODY AT LINER EDGES,

INSERT STEEL BRIDGE, WITH SCREWS VERY LOOSE, -

TIGHTEN BRIDGE SCREWS SO THAT BRIDGE FLATTENS WEDGE AGAINST BODY, AND WEDGES
LINER IN PLACE,

WITH THE LINER WEDGED IN PLACE, REMOVE BRIDGE, AND DRESS EDGES OF LINER UNTIL
SMOOTH AND FLUSH WITH BODY FACINGS ON BOTH SIDES,

REPL.ACE BRIDGE WITH SCREWS LOOSE,

Do NOT TIGHTEN BRIDGE SCREWS UNTIL SIDEPLATE ASSEMBLIES ARE ATTACHED AND SNUG,
THE SIDEPLATES WILL ALIGN BRIDGE IN CORRECT POSITION WHEN BRIDGE SCREWS ARE —
TIGHTENED,
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13, REPLACE BRIDGE SEALS, PART 347, AND BODY SEAL O~RINGS, PART 304,
—
14. FrLoCO METER BODY iS NOW READY FOR FURTHER ASSEMBLY,
B. ROTOR DISASSEMBLY AND ASSEMBLY PROCEDURE,
1, INSPECT EDGES OF ROTOR HUB COVERED WITH RUBBER MATERIAL, INSPECT HINGE EDGES,
—_ IF RUBBER MATERIAL 1S SPLIT OR SEPARATED, REPLACE, IF ROTOR SHAFT IS ROUGH,
REPLACE HUB., INSPECT HINGE PIN HOLES, IF ELONGATED SO THAT FIRM POSITION CAN-
NOT BE MAINTAINED WITH HINGE PIN, REPLACE HUB, REPLACE SPRINGS, GROMMETS, OR
PIN IF WORN,
2, CRIMP THE SPREAD ENDS OF ROTOR HINGE PINS, PART 364, WITH LONG NOSE PLIERS,
3, REMOVE HINGE PINS WITH PLIERS, ALLOWING HINGES, SPRINGS, AND GROMMETS TO BE
r— REMOVED.,
4, To ASSEMBLE ROTOR, INSERT HINGE PIN IN APPROPRIATE HOLE IN WEB SO THAT HINGE
ARM WILL SLIP ON,
5, INSERT SPRING WITH GROMMETS IN PLACE SO THAT HOLES ARE ALIGNED WITH PIN,
6, INSERT HINGE PIN THROUGH ALL GROMMET HOLES AND THROUGH PIN HOLE IN OPPOSITE
_— WEB,
7. HOLD HINGE PIN FIRMLY IN PLACE, AND SPREAD SPLIT END WITH SCREW DRIVER,
CAUTION ! HINGE PIN SHOULD BE FIRMLY IN PLACE WITHOUT WOBBLE OR LATERAL
MOVEMENT,
8, REPEAT PROCEDURE FOR EACH HUB SECTION,
— C. SIDEPLATE DISASSEMBLY AND ASSEMBLY,
CAUTION ! SIDEPLATE BUSHINGS ON ALL FLOCO METERS ARE DESIGNED WITH LEFT HAND
THREADS,
1. REMOVE GEAR CASE ASSEMBLY, SAMPLER OR 915 BLIND NUT FROM SIDEPLATE,
2, UNSCREW BEARING NUT, PART 1254, WITH A WIDE BLADE SCREW DRIVER,
3. SLIDE OUT BEARING ASSEMBLY, PART 2496 (OLD STYLE BEARING 1631),
4, WEARPLATE, PART 2275 OR 2276, WILL NOW DETACH EASILY.
a 5., REMOVE O=RING, PART 1139,
6., TO REMOVE BUSHING, PART 1480, PLACE SIDEPLATE FACE DOWN ON FLAT SURFACE, SUCH
as 2" x 8" woob BLock WiITH A 1=1/2" O,D., HOLE BORED IN WOOD,
7. USING BUSHING INSERTION TOOL 1434, OR A SIMILAR FLAT TOOL, PLACE TOOL AGAINST
BUSHING AND TAP SHARPLY WITH A SMALL HAMMER, THE BUSHING IS PRESSED IN PLACE
B AND WILL FALL OUT EASILY WHEN THE PRESSURE IS RELEASED,
8. To REPLACE BUSHING, TURN SIDEPLATE FACE UP AND PLACE BUSHING IN PLACE, USING
TooL. 1434, TAP WITH SMALL HAMMER UNTIL BUSHING IS FLUSH WITH SIDEPLATE FACE,
— Do NOT DENT OR SCAR BUSHING OR SIDEPLATE,
9, BUSHING MUST BE FLUSH WITH SIDEPLATE OR WITHIN 0,003",
10, REPLACE 1139 0=RING AND WEARPLATE,
11, INSERT 2496 BEARING ASSEMBLY, TAKING CARE THAT BEARING SLEEVE LUGS FIT INTO
LUG SLOTS IN BUSHING,
Pa
12, INSERT AND TIGHTEN BEARING NUT 1254,
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lLLow PRESSURE SEAL (1474 REGISTER SIDE AND 1483 SAMPLER SIDE) DISASSEMBLY AND
ASSEMBLY PROCEDURE, -

DISASSEMBLY, -
1, REMOVE LOW PRESSURE SEAL FROM SIDEPLATE BUSHING (LEFT HAND THREADS),
2, REMOVE 1035 BUSHING AND 1464 SPRING,

3, HoOLD WORM AND SHAFT FIRMLY WHILE REMOVING 2«=PRONG GEAR WI!TH TooL 1509=10
OR SCREW DRIVER, TWO~PRONG GEARS ARE RIGHT HAND THREAD FOR THE REGISTER
SIDE AND LEFT HAND THREAD FOR THE SAMPLER 3I1DE,

4, PULL WORM AND SHAFT ASSEMBLY FROM THE 1469 SEAL HOUSING,
5, REMOVE 313 WASHER FROM BACK OF SEAL HOUSING,

"
6., PUSH AGAINST 190T WASHER WITH 1/4 ROD TO FORCE INTERNAL PARTS FROM THE
SEAL HOUSING, REMOVAL OF THE 922 RETAINING RING IS NOT REQUIRED UNL.ESS ITS
REPLACEMENT 1S NECESSARY,

70 CLEAN ALL METAL PARTS WITH A PETROLEUM CLEANING SOLVENT, USE A SMALL
BOTTLE BRUSH TO REMOVE SCALE OR RUST FROM SEAL. HOUSING,

8. REFER TO Fi1G. 11 FOR INSPECTION PROCEDURES TO DETERMINE IF PARTS REPLACEMENTS
ARE NECESSARY, CAUTION @ ALWAYS USE NEW O=RINGS AND U-CUPS IN REPAIRING
THE L.OW PRESSURE SEAL,

ASSEMBLY

9. OIL ALL O=-RINGS AND U~CUP SEALS BEFORE INSTALLING, CAUTION ! IF AIR IS
TRAPPED IN THE OIL SEAL DURING ASSEMBLY, SERIOUS DAMAGE WILL RESULT,

10, INSTALL 922 RETAINING RING IN 1469 SEAL HOUSING,

11, HoLD WORM AND SHAFT ASSEMBLY IN A VERTICAL POSITION, PREFERABLY IN A VISE,
USING WOOD BLOCKS FOR CLAMPING TO PREVENT DAMAGE TO SHAFT,

12, DROP ONE 313 BRASS WASHER OVER SHAFT, AND POSITION AGAINST WORM,

13, ON SAMPLER LOW PRESSURE SEAL INSTALL 1519 SPACER ON SHAFT BEFORE 313 BRASS
WASHER,

14, SET 1469 HOUSING OVER SHAFT,

15, PLACE 1901 WASHER OVER SHAFT AND POSITION AGAINST 922 RETAINING RING,
16, PLACE 652 O0=RING OVER SHAFT AND POSITION AT BOTTOM OF HOUSING,

17, INSERT ONE 935 O0=RING INTO 1499 SEAL SPACER RING,

18, ROCK 0=RINGS OVER THREADS OF SHAFT AND USE TOOL 1509=9 TC PUSH 1499 SPACER
RING TO BOTTOM OF HOUSING, DO NOT DAMAGE O0=RINGS. BE SURE SPACER RING IS
SEATED AGAINST 1901 WASHER,

19, PLACE SeconND 313 BRASS WASHER OVER SHAFT AND BOTTOM ON TOP OF SPACER RING,

20, ROCK 315 u=-CcUP OVER SHAFT THREADS, OPEN SIDE UP, AND USE TOOL 1505«9 TO SEAT
U=CUP AGAINST 313 WASHER,

21, USE A MEDIUM WEIGHT MACHINE OR MOTOR OIL (SAE 10 TO SAE 30) TO FILL SEAL
HOUSING TO THREADED PART OF SHAFT, CAUTION ! ALLOW OIL FILLED HOUSINGS B
TO SET FOR SEVERAL MINUTES TO ELIMINATE AIR BUBBLES,

22, INSTALL ONE 654 0-RING ON 1471 FLOATING BEARING AND INSTALL GENTLY ON THE
WORM SHAFT.

23, USING TOOL 2170, PUSH THE FLOATING BEARING UNTIL. THE TOOL BOTTOMS ON THE FACE
OF THE HOUSING, THE POSITIONING OF THE BEARING IS VERY IMPORTANT TO THE PROPER
FUNCTIONING OF THE LOW PRESSURE SEAL,
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24. USE TOOL 1509=9 TO PICK UP AND PLACE A NEW 935 O=RING OVER WORM SHAFT INTO
GROOVE ON THE 1471 FLOATING BEARING,

25, CLEAN OUT EXCESS OIL AND INSPECT THE ASSEMBLY TO BE SURE O~RING IS IN PLACE.
FIRM PRESSURE ON THE 935 O=RING WITH TOOL 1509=9 SHOULD NOT DEPRESS THE
FLOATING BEARING PAST THE THIRD RING, IF THE TOOL GOES PAST THE THIRD RING,
THERE IS TOO MUCH AIR IN THE UNIT, AND IT SHOULD BE REASSEMBLED,

26, INSTALL 1470 SPRING CUP OPEN END UP ON WORM SHAFT AND SEAT ON TOP OF 1471
FL.OATING BEARING,

27. INSTALL 654 0=RING AND 1139 0=RING ON 1035 BUSHING,

28. USE TOOL 1509=10 TO ATTACH 2=-PRONG GEAR (914 ON REGISTER LOW PRESSURE SEAL,
687 ON SAMPLER LOW PRESSURE SEAL),

29, SET SPRING 1464 AND BUSHING 1035 INTO HOUSING AROUND 2= PRONG GEAR,

30, INSTALL LOW PRESSURE SEAL ON METER, BE SURE THAT THE 2-PRONG GEAR ENGAGES
SHAFT BEFORE TIGHTENING.

HIGH PRESSURE GEAR CASE ASSEMBLY, AE 9 REPAIR AND SERVICING, CAUTION ! READ
ASSEMBLY INSTRUCTIONS THOROUGHLY BEFORE ATTEMPTING ASSEMBLY OR REPAIR, SERIOUS
DAMAGE TO PARTS WILL RESULT IF IMPROPER TECHNIQUES ARE USED,

CAUTION ¢ ANY ATTEMPT TO REMOVE THE 917 TUBE PRIOR TO REMOVAL OF THE 919 WORM
GEAR WILL RESULT IN RUINING THE WORM GEAR,

DISASSEMBLY.

1. REMOVE 1612 SCREWS AND LIFT OFF 331 REGISTER,
2. REMOVE 947 SCREWS AND 941 REGISTER FLANGE,
3, REMOVE 329 CALIBRATION GEAR.,

4, UsEe No. 2 TRUARC PLIERS AND REMOVE 945 SNAP RING, 943 WASHER AND 944 GASKET.
REMOVE 942 REGISTER ADAPTER, BEING CAREFUL NOT TO LOSE THE 954 FRICTION SPRINGS
ON UNDERSIDE OF PART 942,

5, UsgE No. 1 TRUARC PLIERS AND REMOVE 936 AND 922 SNAP RINGS,

6., USE TOOL 14 AND 945 SNAP RING TO REMOVE 951 HOUSING ASSEMBLY, REMOVE 938
O=RING AND 928 FELT WASHER (ALLOW FELT WASHER TO SOAK IN OIL UNTIL REPLACED).

7. USE LONG NOSE PLIERS AND REMOVE 919 WORM GEAR,
8. REMOVE 1809 ScCREw,
9. PuLL ouTt 952 TUBE ASSEMBLY, REMOVE 1139 0=RING AND SLIDE OFF 916 NUT.

10, USE A PIECE OF 5/16" DIA. ROD TO PUSH INTO FLANGED END OF TUBE AGAINST 914
2=PRONG GEAR AND PRESS OUT ALL ENCLOSED COMPONENTS. DO NOT SCRATCH TUBE BORE,
UNSCREW 2= PRONG GEAR AND REMOVE BOTH 921 TUBE BEARINGS AND 924 FLOATING
BEARING FROM 918 WORM SHAFT, USE TOOL NO, 1 (SEE FIG, 3) TO REMOVE 935 AND
651 O=RINGS FROM FLOATING BEARING AND 652 0=RING FROM TUBE PLUG, [T IS NOT
NECESSARY TO REMOVE 939 WORM FROM SHAFT UNLESS EITHER THE 939 WORM OR THE
918 SHAFT IS DAMAGED AND MUST BE REPLACED,

11, CAREFULLY REMOVE THE TWO 934 O0~RINGS,
ASSEMBLY. CLEAN ALL PARTS WITH PETROLEUM CLEANING (STODDARD) SOLVENT,

12, USE SMALL BOTTLE BRUSH ON 917 TUBE, OCCASIONALLY A SOFT WIRE TUBE BRUSH
MAY BE NECESSARY, USE CARE NOT TO SCRATCH THE BORE OF FLOATING SEAL,
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13.

14,

15,

16,

17,

CLEAN ALL RUST OR FOREIGN MATTER FROM O=RING AND SNAP RING GROOVES.

INSPECT AND REPLACE ALL WORN OR DAMAGED PARTS. SINCE THE INSPECTION OF PARTS
oF THE AE 9 WILL CALL FOR JUDGEMENT OF THE REPAIRMAN, SEE FiG, 12 WHICH GIVES
A BRIEF DESCRIPTION OF CAUSE FOR REPLACEMENT,

CAUTION ! IF AIR IS TRAPPED WITHIN THE AE 9 UNIT DURING ASSEMBLY, SERIOUS

DAMAGE WILL RESULT,

REASSEMBLING 952 TUBE ASSEMBLY,

A,

G,

IF 939 WORM IS TO BE REPLACED, PUT WORM ON 918 SHAFT, ALIGNING HOLES,
START 324 PIN IN HOLES AND SQUEEZE INTO PLACE WITH PLIERS, BEING CAREFUL
NOT TO NICK SHAFT OR WORM,

SLIDE TWO 921 TUBE BEARINGS ON SHAFT AT EACH END OF WORM,

SLIP WORM SHAFT, WORM, AND BEARINGS (NTO 917 TUBE, THREADED END FIRST,
BE SURE THAT FIRST BEARING 1S SEATED AGAINST SHOULDER IN TUBE,

HOLD TUBE WITH BEARING END UP, DROP 652 O« RING INTO TUBE AND LAY IT FLAT
ON BEARING,

PuUsH 923 TUBE PLUG PAST SNAP RING GROOVE, (TAP INTO PLACE, IF NECESSARY,)

Use No, 1 TRUARC PLIERS TO REPLACE 922 SNAP RING IN GROOVE, CHECK TO
SEE THAT SHAFT HAS SMALL AMOUNT OF AXIAL MOVEMENT AND IS FREE TO ROTATE.

PLACE 1139 0~=RING INTO GROOVE ON OPPOSITE END OF TUBE,

REPLACING 952 TUBE ASSEMBLY IN 925 GEAR CASE BL.OCK.,

AO

D.

USING ASSEMBLY TOOLS NO, 2 AND 3 (SEE FIG. 3) AND WORKING FROM BOTH ENDS
OF GEAR CASE BLOCK, REPLACE TWO OILED 934 0=RINGS (ONE IN EACH END OF
TUBE HOLE),

PiLLACE 916 NUT ON TUBE, THREADED END FIRST,

REPLACE TUBE IN BLOCK, LINING TUBE SLOT WITH 937 ALIGNMENT PIN OR HOLE IN
END OF TUBE WITH 1809 scrREwW., DO NOT CUT O=RINGS BY FORCING,

INSTALL 1809 RETAINING SCREW (EARLIER MODELS HAVE THE 937 PIN ONLY).

PREPARING 925 GEAR CASE ASSEMBLY FOR 951 HOUSING ASSEMBLY.,

A.

PLACE GEAR CASE ASSEMBLY WITH TUBE EXTENDING TO RIGHT., BLOCK UP REAR OF
CASE AND END OF TUBE ABOUT 1" TO TILT -ASE FORWARD AND TUBE UP, SCREW
ASSEMBLY TOOL NO, 4 (SEE FIG, 3) ON SHAFT IN TUBE. Now ADD FLOCO LIGHT
AE 9 GEAR CASE OIL TO COVER WORM ABOUT 1/8". TURN ASSEMBLY TOOL TO
ROTATE WORM AND WORK SHAFT BACK AND SORTH TO EXPEL AIR BETWEEN BEARINGS,
Do NOT HURRY ANY PROCEDURES FOR EXPELLING AIR; WAIT FOR ALL BUBBLES TO
APPEAR,

DROP 919 WORM GEAR INTO HOLE, PRESSING INTO OIL WITH PLIERS OVER STUB
SHAFT, AND ENGAGE WITH WORM BY PRESSING DOWN ON GEAR WHILE TURNING WORM
WITH ASSEMBLY TOOL NO. 4, UNSCREW AND REMOVE ASSEMBLY TOOL NO, 4.

PLACE VENT PLUG, TOOL NO, 12 (SEE FIG, 3), IN 917 TUBE WITH GROOVE ON
SMALL END OF TOOL UP AND PARTIALLY EXPOSED, NOW SET GEAR CASE ALMOST
FLLAT, KEEPING END OF TUBE SLIGHTLY HIGHER THAN LEVEL, TO BLEED AIR OUT OF
TUBE. A CONTAINER MAY BE PLACED UNDER END OF TUBE TO SAVE EXCESS OIL
WHICH WILL FLOW FROM TUBE, FILL GEAR CASE HOLE HALF FULL OF OIL AND WORK
THE VENT PLUG BACK AND FORTH UNTIL ALIL. AIR IS OUT, PUSH VENT PLUG IN TO
SEAL, AND REFILL GEAR CASE TO TOP OF BLOCK,
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18.

19,

20,

PREPARING 951 HOUSING ASSEMBLY FOR REPLACEMENT IN 925 GEAR CASE BLOCK.,

Ao

PLACE 938 0~RING AGAINST WIDE LAND AND FILL REST OF GROOVE NEXT TO
NARROW LAND WITH GREASE TO ELIMINATE THIS AIR POCKET.

REPLACE 920 SHAFT IN 951 HOUSING USING THE FOLLOWING PROCEDURE TO REPLACE
ALL AIR WITHIN THE HOUSING WITH FLocO AE 9 LIGHT GEAR CASE OIL, HoLD
HOUSING WITH SMALL DIAMETER DOWN WITH THE FINGER OVER THE END, INSERT
SPOUTED OIL CAN, CONTAINING LIGHT OIL, INTO BEARING HOLE APPROXIMATELY 1/2",
FILL CAVITY WITH OIL UNTIL IT ACTUALLY COMES THROUGH THE BEARING ; WORK THE
920 SHAFT IN AND OUT A LITTLE UNTIL ALL BUBBLES DISAPPEAR, THEN INSERT 920
SHAFT ALL THE WAY,

CAUTION : DO NOT LAY THIS UNIT DOWN AFTER FILLING BUT PROCEED TO THE
NEXT STEP, WITH THE HEAVY OIL.,

REPLACING 951 HOUSING ASSEMBLY IN 925 GEAR CASE BLOCK,

NOTE: USE HEAVY OIL FOR THIS OPERATION ONLY, (SAE 90 GEAR OIL,)

A,

D.

COVER TOP OF 920 SHAFT FLANGE AND HOUSING WITH AS MUCH OIL AS THEY WILL
RETAIN,

WHILE HOLDING THE VENT PL.UG, TOOL NO. 12 (SEE FIG, 3) WITH THE GROOVE
SHOWING, INVERT OIL COVERED HOUSING DIRECTLY INTO OIL FILLED GEAR CASE,

PUSH DOWN FIRMLY UNTIL IT STOPS ON GEAR PINS, TURN 920 SHAFT WITH ASSEMBLY
TOOL NO, 6 (SEE FIG, 3) SO SHAFT HOLES ENGAGE GEAR PINS, PUSH THE HOUSING
PAST THE SNAP RING GROOVE WITH ASSEMBLY TOOL NO, 7 (SEE FIG, 3), OIL WILL
BE FORCED OUT GROOVE ON VENT PLUG, TOOL NO, 12, NOW PUSH TOOL NO, 12 PAST
GROOVE, WHILE YOU DO NEXT OPERATION,

REPLACE 936 SNAP RING IN GEAR CASE BLOCK GROOVE USING No., 1 TRUARC PLIERS,
CLEAN EXCESS OIL OUT ABOVE SNAP RING,

REPLACE 928 FELT WASHER OVER TOP OF SHAFT AND INTO RECESS, (RETAIN AS
MUCH OJL. AS POSSIBLE IN FELT.)

COMPLETING 952 TUBE ASSEMBLY,

A,

SET GEAR CASE ON END WITH 917 TUBE UP AND REMOVE TOOL NO, 12. PLACE SMALL
DIAMETER OIL CAN SPOUT DEEP INTO TUBE AND PUMP IN OIL AS SPOUT IS WITHDRAWN
UNTIL 918 SHAFT IS COVERED,

USE TOOL NO. 13 (SEE FIG, 3) AS A RAM BY PLACING IN TUBE UNTIL IT TOUCHES
OiL., THEN, WITH YOUR THUMB OVER THE HOLE IN THE END OF THE TOOL, FORCE
TOOL NO, 13 DOWN, THIS WIiLL PUSH THE SEAL HOUSING OUT AGAINST THE 936
SNAP RING, Now, REMOVE THUMB FROM HOLE IN END OF TOOL NO, 13, THEN
REMOVE TOOL. NO, 13 FROM TUBE AND REFILL TUBE TO TOP,

PLACE 651 0=RING ON 924 FLOATING BEARING,

WRAP A CLOTH AROUND THE TOP OF TUBE TO CATCH EXCESS OIL THAT WILL BE
EXPELLED. WITH 651 O=RING DOWN, PLACE 924 FLOATING BEARING IN TUBE,
USING TOOL NO, 8 (SEE FIG, 3), PRESS BEARING DOWN OVER 918 SHAFT UNTIL
TOOL NO., 8 BOTTOMS ON TOP OF SHAFT, WIPE EXCESS OIL FROM INSIDE AND OUT=
SIDE OF TUBE.

USE A FILLM OF OIL. ON END OF ASSEMBLY TOOL NO, 9 (SEE FIG, 3) TO PICK UP NEW
935 0-RING AND PLACE IT IN TUBE, OVER SHAFT, INTO GROOVE IN 924 FLOATING
BEARING, THE O=RING HAS TO SL.IP PAST A SMALL SHOULDER, ROCK ASSEMBLY
TOOL NO, 9 ON O=RING TO POSITION IN GROOVE, CLEAN OUT EXCESS OIL FROM TUBE
AND INSPECT TO BE CERTAIN O=RING IS IN GROOVE,
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PLACE TOOL NO., 9 (SEE FIG, 3) OVER 918 SHAFT AND PRESS FIRMLY ON 935 o=
RING, WITH FIRM PRESSURE ON THE TOOL, THE TOP EDGE OF THE 917 TUBE SHOULD
NOT BE ABOVE THE SECOND GROOVE ON THE TOOL.,

NoTE! IF THE TOP EDGE OF THE TUBE IS PAST THE SECOND GROOVE, THERE IS
TOO MUCH AIR IN THE AE 9, AND THE ENTIRE ASSEMBLY PROCEDURE MUST BE
REPEATED,

21, INSTALLATION OF 942 REGISTER ADAPTER (BOWL.).

A,

D,

E.

F.

G.

H.

PLACE BOWL ON BENCH UPSIDE DOWN, WHILE IN THIS POSITION, INSTALL 954
SPRINGS IN THEIR RECESSES AND 951 SEAL HOUSING THROUGH CENTER HOLE OF
BOWL.,

WHILE HOLDING THESE TWO ASSEMBLIES TOGETHER, TURN RIGHT SIDE UP AND
INSTALL 944 GASKET OVER 951 HOUSING.

INSTALL 943 SEAL WASHER WITH BEVEL SIDE DOWN AGAINST 944 GASKET,
INSTALLATION OF 945 SNAP RING,

NOTE: THIS SNAP RING HAS TO BE HAMMERED INTO POSITION WITH FLOCO TOOL
NOo. 11 (SEE FIG, 3); HOWEVER, BEFORE HAMMERING, THE 935 O0=RING HAS TO BE
HELD IN POSITION, TO DO THIS, INSERT TOOL NO, 9 (SEE FIG, 3) AGAINST 935
0=RING AND PRESS AGAINST AN IMMOVABLE HARD OBJECT, WHILE HOLDING
PRESSURE AGAINST THE O=RING, HAMMER 945 SNAP RING INTO POSITION, WHEN
945 SNAP RING IS PROPERLY INSTALLED, THE SPACE BETWEEN THE OPEN ENDS OF
SNAP RING WILL MEASURE APPROXIMATELY , 050", IF THIS SPACE IS TOO WIDE,
REPEAT PRECEDING STEPS. [F PRESSURE WAS NOT MAINTAINED AGAINST 935
0=RING, IT IS POSSIBLE THE HAMMER BLOW HAS DISLODGED IT,

RECHECK POSITION OF 935 0=RING WITH TOOL NO, 9.

DROP 914 2« PRONG GEAR INTO HOLE WITH PRONGS UP, TURN GEAR WITH
ASSEMBLY TOOL NO, 10 (SEE FIG, 3) UNTIL THE GEAR THREADS ON SHAFT ALL THE
WAY THROUGH ITS THREADED PORTION,

REPLACE 941 REGISTER FLANGE WITH 947 SCREWS,

REPLACE 329 CALIBRATION GEAR AND REGISTER.

THE AE 9 GEAR CASE ASSEMBLY AND REGISTER ARE NOW READY TO PLACE ON METER,
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— /477 FLOAT/ING BEARING

3/5 SEAL /469 SEAL HOUSING

- 3/3 WASHER /035 BUSHING
/489 5EAL SPACER RING 654 SEAL

190! WASHER //39 SEAL

/473 SHAFT ASSEMBLY

- | SRR N T

= o s e
,. I o3
935 SEAL BAR GEAR REF.
- 313 WASHER
922 RETAINER RING /464 _SPRING
- 852 SEAL /1470 SPRING CUF
934 SEAL 654 SEAL

935 SEAL

LOW PRESSURE SEAL
FIG, 1
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_329-CALIBRATION GEAR - RLE

94EG-Cic SEAL WEIL

/— D2OREGISTER JVE

N 5/2-5CRL RES

. .

G435 SNAPRING -\ \

Ol {EVEL

98 /- HOUSING ASSEMBLY

7

936-SHAP RING —————F
838-5E4L

225-GEAR CASE BLOCK -

943-VASH R
S44-GASKET

3. 9-WORM GELR

S42-REG/STER ADAPTER

S54-TR/CTION SPRING

: /
I 94! REG/ISTERFLANGE

94T SCREW

S5/-SEAL
/',Q___

L

934-5EAL

922 SNAL PING

652 - SEAL 2

235 SEAL

—_974- 2 PRONG_
GEAR

! REE
:_4“ _ ;._.

1805 RET. SCREW
923 rusE ALYG— |

7

; ‘ 813 8AR GEAR
|

N =

“

92/ - TUBE BEARING —

939 WORM

/
324 pv—

/&‘ﬁm\— 7139 -SEAL
M\— 9/6-TUBE NUT.

N D2HLLOATING
\ BEARCING

327 - TUBE BEARING.

5/8 NORY SHATT—

PARTS MARKED REE NOT INCLUDED WITH ASSEMBLY

P - AT - -
A£ 90| 10/ 952-/0| 1247-/0 | 274 250 880-/
A£9-20|20:7 | 9%5z-20| /w247-20| 273 249 949-/
4E£9.40| 40: 7 | 95240 :247-40| 233 99 979-/

AE 9 GEAR CASE ASSEMBLY
FIG, 2
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LIQUID LEVEL /SOLATION VALVES
6‘/15_ OUTLET (6/15 ELIMINATOR
[ OPTIONAL ]
LIQUID AT T T T T T ! FLOCO P.D. METER
INLET \] TRE L
L= U g ! L
- 18"
G \
BY PASS VALVE TO FLOW LINE
BLOCK VALVE
PROVER COMNNECT/ON
START=-UP
1, OPEN BYPASS VALVE AND BLOCK VALVE, CLOSE ISOLATION VALVES AND
PROVER CONNECTION,
2, ALLOW SUFFICIENT FLOW THROUGH BYPASS LOOP TO PURGE VESSEL AND
PIPING OF GAS AND DEBRIS,
3, SET LIQUID LEVEL CONTROL VALVE TO MAINTAIN MAXIMUM HEIGHT
PRACTICABLE ABOVE OIL OUTLET,
4, SLOWLY OPEN UPSTREAM ISOLATION VALVE TO EQUAL.IZE PRESSURE AND
CHARGE FrLoco P,D, METER,
Se SLOWLY OPEN DOWNSTREAM ISOLATION VALVE TO PERMIT METER TO
OPERATE,
6. CLOSE BYPASS VALVE,

HORIZONTAL SEPARATOR, LIQUID FLOW
FIG. 4
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—=O0AS OUTLET

LIQUID
Q/A//_ ET

[—[/QU/D( \,
=—- LEVEL .

- FLOCO
RO METER

/

—G4S ELIMINATOR [ 0RPTIONALT

— e e

L.L.C.VALVE

PROVER
CONNECT/ON

/ >

— BLOCK VALVE

BV PASS VALVE

/SOLATION VALVES TO ELOW LINE

START-UP

OPEN BYPASS VALVE AND BLOCK VALVE. CLOSE ISOLATION VALVES AND
PROVER CONNECTION,

ALLOW SUFFICIENT FLOW THROUGH BYPASS LOOP TO PURGE VESSEL AND
FLLOW LINES OF GAS AND DEBRIS,

SET LI1QUID LEVEL CONTROL VALVE TO MAINTAIN A MINIMUM LEVEL OF
18" ABOVE OIL OUTLET.

SLOWLY OPEN UPSTREAM ISOLATION VALVE TO EQUALIZE PRESSURE AND
CHARGE THE FLoco P,D, METER,

SLOWLY OPEN DOWNSTREAM ISOLATION VALVE TO PERMIT METER TO
OPERATE.,

CLOSE BYPASS VALVE,

VERTICAL SEPARATOR, LIQUID FLOW
FIG, 5
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\

¥—BLOCK VALVE

—— PROVER CONNECTION WATER LEG
/ /T
l/;/;?(;ED LEVEL CONTROL J: GAS OUTIET
JSOLATION WALVES | HEAT EXCHANGER
FLOCORD | DIAPHRAM ACTUATOR
METER ] ] /—/4/,? ELIMINATOR
O B N g \) OPT/ONAL

LIS D el

s sl

-

INLET —
BY-PASS VALVE -

Y, /0 STOCK 7TANK

V

T YPICAL ARRANGEMENT EACH SIDE

START~-UP
CLOSE ALL VALVES UNTIL LIQUID LEVEL HAS BEEN ESTABLISHED IN TREATER.
OPEN BOTH BLOCK VALVES AND BYPASS VALVES,
ALLOW SUFFICIENT FLOW TO PURGE LINES OF GAS AND DEBRIS,

SET LIQUID LLEVEL. CONTROLS ON EACH SIDE TO MAINTAIN A MINIMUM HEIGHT
OF 6 FEET ABOVE LIQUID OUTLET.

CAUTION : WATER LEG AND OIL LEG SHOULD BE APPROXIMATELY TWO PIPE
DIAMETERS, OR 4" OD MINIMUM,

OPEN UPSTREAM ISOLATION VALVES SLOWLY TO PERMIT PRESSURE TO EQUALIZE
AND TO CHARGE FLoco P, D, METER.

OPEN DOWNSTREAM VALVES TO PERMIT METER TO OPERATE,

CLOSE BYPASS VAL VES,

OIL TREATER, LIQUID FLOW
FIG, 6
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PULSATION DAMPER FOR REC/PROCAT/NG
PUMPS . NOT NORMALLY REQU/RED W/ITH
CENTRIFUGAL PUMPS

N ——/SOLATION VALVES

FLOCO PD —.  ppovEe Covn.
METER él

_;{><}____ —BLOCK VALVE

BY-PASS VALVE

70 PROCESS EQU/IPMENT

FLOW REGULATOR OR
BACK PRESSURE VALVE

START=-UP

OPEN BYPASS VALVE AND BLOCK VALVE, CLOSE ISOLATION VALVES AND
PROVER CONNECTION,

START PUMP, AND SET BACK PRESSURE VALVE TO CONTROL FLOW RATE
OR BACK PRESSURE.

ALLOW SUFFICIENT FLOW THROUGH BYPASS LOOP TO PURGE FLOW LINES
OF GAS AND DEBRIS,

OPEN UPSTREAM ISOLATION VALVE SLOWLY TO EQUALIZE PRESSURE AND
CHARGE FLoco P,D, METER.

OPEN DOWNSTRAM VALVE SLOWLY TO PERMIT METER TO OPERATE,

CLOSE BYPASS VALVE,

FLOW LINE, LIQUID FL.OW
FIG, 7
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CAS VALVE

—> GAS OUTLET
PROVER CONNECTION

FLOAT & LEVER APM
/C‘O/W?POZLE/@

Senlt FLOCO P D METER

/8"
1 _ 1; Z{
//
! BLOCK VALVE
— L/QUID LEVEL j7<‘r 70 PROCESS
TEERLE BY-PASS VALVE o pienr

L JSOIATION VALVES

START=-UP

CLOSE PROVER CONNECTION AND ISOLATION VALVES, OPEN BYPASS VALVE
AND BLOCK VALVE,

ALLOW SUFFICIENT FLOW THROUGH BYPASS LOOP TO PURGE THE VESSEL AND
PIPING OF EXCESSIVE GAS AND DEBRIS,

ADJUST LEVER ARM FLOAT CONTROLLER TO OPEN GAS VALVE WHEN LIQUID
LEVEL FALLS BELOW 18" ABOVE OIL OUTLET. SET BACK PRESSURE VALVE TO

CORRECT BACK PRESSURE,

OPEN UPSTREAM ISOLATION VALVE SLOWLY TO EQUALIZE PRESSURE AND CHARGE
THE FrLoco P.D, METER,

OPEN DOWNSTREAM ISOLATION VALVE SLOWLY TO PERMIT METER TO OPERATE,

CLOSE BYPASS VALVE,

GAS ELIMINATOR, LIQUID FLOW
FIG, 8
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PULSATION DAMPER FOR RECIPROCATING
PUMPS . NOT NORMALLY REQUIRED W/ TH
CENTRIFUGAL PUMPS

(\ ) VSOLATION VAL VES
|
O iy o

PUMP 70
INJECTION
[LOCO 2D_METER — ] WELL
BY-PASS VALVE
FLOW CONTROL VALVE
START=-UP
1. CLOSE ISOLATION VALVES, OPEN BYPASS VALVE AND FLOW CONTROL
VALVE,
2e START PUMP AND ALLOW SUFFICIENT FLOW THROUGH BYPASS LOOP TO

PURGE FLOW LINE OF AIR, GAS, AND DEBRIS,

3. OPEN UPSTREAM ISOLATION VALVE SLOWLY TO EQUALIZE PRESSURE AND
CHARGE FLoco P.D, METER.

4, OPEN DOWNSTREAM ISOLATION VALVE SLOWLY TO PERMIT FLOCO METER
TO OPERATE,

5. CLLOSE BYPASS VAL.VE,

6. SET PROPER FLOW RATE BY ADJUSTING FLOW CONTROL VALVE.

WATER INJECTION, LIQUID FLOW
FiG, 9
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TROUBLE SHOOTING SUGGESTIONS FLOCO P.D, METERS

INDICATION

WEARPLATES

EXCESSIVE WEAR,

NOTE : VISUAL INSPECTION OF THE ROTOR ASSEMBLY AND LOW PRESSURE SEAL ASSEMBLY WILL
SHOW MOST CAUSE FOR MALFUNCTIONS IN THE FLOCO METERS.,
TROUBLE POSSIBLE SOURCES MALFUNCTION REMEDY
No FLow ROTOR HINGE HINGE BROKEN, * REPLACE HINGE,
INDICATION ]
oN LPS LOST OIL SEAL, * REPAIR OR REPLACE LPS,
REGISTER
AE 9 GEARCASE ASSEMBLY L.OST OIL SEAL OR PRES~ | ¥ REPAIR OR REPLACE
SURIZED GEAR CASE, AE 9,
ROTOR SHAFT BROKEN SHAFT, WORN * REPLACE ROTOR HUB IF
FLATS ON ROTOR SHAFT, WEAR IS SEVERE, AND
REPLACE 2= PRONG GEAR
IN LPS orR AE 9,
* INSPECT BEARING
SURFACES ; WEAR COUL.D
BE CAUSE OF THESE
FAILURES.
Low BYPASs VAL.VES LLEAKY VALVE, REPAIR OR REPLACE VALVE,
FLow

REVERSE OR REPLACE
WEARPLATES,

CALIBRATION GEARS

WORN OR INCORRECT
GEARS,

** REPLACE GEARS,

BRIDGE SEALS

WORN SEALS,

REPLACE BRIDGE SEALS.

ROTOR HINGE

WORN OR BROKEN HINGES,

REPLACE HINGES,

** ON LOW FLOW RATES OR
LOW VISCOSITY LIQUIDS A
VARIETY OF CALIBRATION
GEARS ARE AVAILABLE TO
OBTAIN ACCURACY OF 100
PERCENT PLUS OR MINUS
1/2 PERCENT.

HiGgH
FLow
INDICATION

GAS IN LLIQUID

EXCESSIVE SPINNING OF
ROTOR.

INSTALL GAS ELIMINATOR
AHEAD OF METER, OR RAISE
LIQUID LEVEL IN VESSEL TO
SUFFICIENT HEIGHT TO
PREVENT GAS BLOW. ALSO
INSPECT ROTOR ASSEMBLY
FOR WEAR AND DAMAGE,

FIG. 10
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SPRING CUP

CENTER 1S "EGG" SHAPED, REPLACE.

PART NO.
AND NAME INSPECTION PROBABLE CAUSE
WORM IF THE TOP OF THE TEETH ARE THIN OR WATER GETTING INTO WORM AND WORM
SHARP, ESPECIALLY IN THE CENTER AREA, |GEAR AREA OR MISALIGNMENT BETWEEN
REPL.ACE, WORM AND WORM GEAR, WRONG WORM
AND WORM GEAR RATIO,
NOTE: IF EITHER THE WORM OR WORM IF LPS HAS BEEN IN SERVICE FOR SOME =
GEAR NEED REPLACING DUE TO TIME, WEAR OF THE TEETH WOULD BE
NORMAL WEAR, BOTH SHOULD BE REPLACED,. {CLASSED AS NORMAL,,
313 CHECK FOR "EGG" SHAPED BORE,IF FOUND |BADLY WORN ROTOR BEARINGS OR ROTOR
WASHERS REPL.ACE, SHAFT,
315 REPL.ACE THIS U=CUP SEAL EVERYTIME
U~ CuP THE UNIT 1S REPAIRED
652 CHECK O=RINGS THOROUGHLY FOR ANY CUTS JOCCASIONALLY O=RING WIiLL BE PINCHED
SEAL OR GOUGES, IF FOUND, REPLACE, BETWEEN THE 1499 SPACER RING AND THE
1469 HOUSING DURING DISASSEMBLY
OPERATION NO, 5
654 THESE TWO O=RINGS SHOUL.D BE REPLACED
SEAL EVERY TIME THE UNIT 1S REPAIRED,
914 or 687 IF END OF PRONGS SHOW WEAR FROM WEAR OF OTHER PARTS, SUCH AS BEARINGS,
2= PRONG RIDING OVER END OF ROTOR SHAFT,
GEAR REPLACE,
922 IF RING IS DISTORTED OR CORRODED, IT
RETAINING SHOUL.D BE REPLACGED,
RING
934 CHECK OUTSIDE DIAMETER OF THIS O=RING |THE REGISTER ADAPTER OR SAMPLER BODY
SEAL FOR SMALL GOUGES OR CUTS, REPLACE IF [CAN PINCH OUT SMALL PIECES OF THE
FOUND, O~ RING DURING INITIAL ASSEMBLY OF LPS
IF CARE IS NOT EXERCISED,
935 THESE TWO O=RINGS SHOUL.D BE REPLACED
SEAL EVERY TIME THE UNIT IS REPAIRED,
1035 INSPECT O=RING GROOVES FOR NICKS OR CORROSION OR IMPROPER ASSEMBLY.,
BUSHING ROUGH PLACES, REPLACE IF FOUND,
1139 IF O=RING IS GOUGED OR CUT, REPLACE, LPS NOT BEING TIGHT WHEN THE METER IS
SEAL PLACED IN SERVICE OR LOOSENING AND RE=
TIGHTENING OF THE LPS WHILE THE METER
IS UNDER PRESSURE,
1464 IF SPRING APPEARS TO BE WEAK OR NORMAL WEAR IF WEAK, CORROSION OR
SPRING BROKEN, REPLACE, IMPROPER ASSEMBLY IF BROKEN,
1467 AND ANY WEAR THAT CAN BE FELT WITH YOUR IF WEAR PATTERN IS EVEN, THIS IS
1468 FINGERNAIL 1S CAUSE FOR REPLACEMENT, |NORMAL WEAR, IF PATTERN IS UNEVEN
SHAFT THIS ROUGHNESS WILL CAUSE EXCESSIVE THIS 1S A RESULT OF WORN SIDEPLATE OR
WEAR OF 935 O=RINGS AND PREMATURE ROTOR BEARINGS,
NEED FOR REPAIR,
1469 IF THERE 1S ANY EVIDENCE OF PITS OR ‘I PITS ARE CAUSED BY CORROSION, ROUGH=
HousING ROUGHNESS IN THE BORE, REPLACE. NESS OR GROOVES CAUSED BY ROTOR
BEARING OR ROTOR SHAFT WEAR,
1470 IF EDGES ARE BROKEN OR SMALL HOLE IN EDGES BROKEN, CORROSION OR IMPROPER

ASSEMBLY. "EGG!' SHAPEDHOLE INDICATES
WORN ROTOR BEARINGS,

WEAR IN THE BORE OF THE BEARING 7

1471 IF THE SMALL BORE SHOWS EXCESSIVE

FLOATING WEAR, REPLACE, INDICATES WORN ROTOR BEARINGS

BEARING OR WORN ROTOR SHAFT,

1499 SEAL CHECK O=RING GROOVES FOR NICKS OR WATER AND/OR FOREIGN PARTICLES l
SPACER RING | ROUGH PLACES, REPLACE IF FOUND, GETTING INTO BACK OF SEAL,

1901 CHECK FOR "EGG" SHAPED BORE, IF WORN RCTOR BEARINGS OR ROTOR SHAFT,
WASHER FOUND, REPLACE,

LOW PRESSURE SEAL. PARTS INSPECTION PROCEDURE

FIiG. 11
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PART NO.

AND NAME INSPECTION PROBABLE CAUSE

1139 IF O=RING HAS A FRINGE OR LITTLE 916 NUT NOT BEING TIGHT WHEN METER 1S

SEAL LLOOSE SLIVERS OF RUBBER ON THE OUT~ PUT INTO SERVICE OR THE LOOSENING AND
SIDE DIAMETER, REPLACE. RETIGHTENING OF 916 NUT WHILE THE

METER IS STILL UNDER PRESSURE.

914 IF END OF PRONGS SHOW WEAR FROM WEAR OF OTHER PARTS,

2« PRONG RIDING OVER 913 BAR GEAR OR END OF

GEAR ROTOR SHAFT, REPLACE,

935 THIS O=RING SHOULD BE REPLACED EVERY

SEAL. TIME THE UNIT IS REPAIRED,

651 IF O= RING HAS AFRINGEORLITTLE LOOSE 924 FLOATING BEARING JAMMING AGAINST

SEAL SLIVERS OF RUBBER ON THE OD, REPLACE. 921 TUBE BEARING,

918 ANY VISIBLE WEAR THAT CAN BE FELT

WORM SHAFT

WITH THE FINGERNAIL 1S CAUSE FOR
REPLACEMENT, THIS ROUGHNESS WILL
CAUSE EXCESSIVE WEAR OF 935 O=RING
AND PREMATURE NEED FOR REPAIR,

IF WEAR PATTERN IS EVEN, THIS IS
NORMAL WEAR, IF WEAR PATTERN IS
UNEVEN, THIS IS RESULT OF WORN SIDE=-
PLATE OR ROTOR BEARINGS,

939 IF CENTER TEETH OF THE WORM ARE NORMAL WEAR,
WoRM NOTICEABLY THINNER THAN THE REST, IT

SHOULD BE REPLACED, (SEE NOTE ON

9219 WORM GEAR,
919 IF TEETH ARE VISIBLY THINNER THAN A NORMAL WEAR,

WoRM GEAR

NEW GEAR, IT SHOULD BE REPL.ACED,

IF MOST OF THE TEETH LOOK GOOD AND
ONE OR TWO TEETH ARE BENT, REPLACE,
NOTE: IF EITHER THE 939 WORM OR
919 WORM GEAR NEEDS REPLACING FROM
NORMAL. WEAR, THEY SHOUL.D BOTH BE
REPLACED,

IMPROPER REMOVAL. FROM METER OR
ATTEMPTING TO REMOVE 917 TUBE BEFORE
919 WORM GEAR,

652 CHECK AROUND OUTSIDE OF O=RING, IF OCCASIONALLY O=RING WILL BE PINGHED
O=RING ANY PORTION OF O=RING IS MISSING, BETWEEN 921 TUBE BEARING AND 922
REPLACE, SNAP RING GROOVE, DURING DISASSEMBLY
OPERATION.,
923 IF THE TUBE PLUG SHOWS A WEAR PATTERN| EXCESSIVE THRUST ON 918 SHAFT CAUSED

TuBe PLuUG

FROM THE 921 BEARING OR 918 SHAFT,
REPLACE,

BY 924 FLOATING BEARING WHEN IT
REACHES 921 TUBE BEARING,

922 IF RING 1S DISTORTED OR CORRODED IT
SNAP RING SHOUL.D BE REPLACED,
934 CHECK THE INSIDE DIAMETER OF THESE THE 917 TUBE CAN PINCH OUT SMALL
SEAL O=RINGS FOR SMALL GOUGES. IF FOUND, |PIECES OF THE O=RING DURING ASSEMBLY
REPLACE, OR DISASSEMBL.Y IF CARE iS5 NOT EXER=-
CISED, SINCE THE OPENINGS OF 917 TUBE
PASS OVER O=RINGS.
920 SAME AS 918 SHAFT (ANY VISIBLE WEAR NORMAL WEAR, (THIS WEAR IS GREATLY
REGISTER THAT CAN BE FELT WIiTH FINGERNAIL), ACCELERATED WHEN WATER GETS IN THE
DRIVE SHAFT| REPLACE. SEE NOTE ON 951 ASSEMBLY, GEAR CASE,)
951 NOTE ! THiIS ASSEMBLY SHOUL.D ALWAYS IF THIS USED SEAL. 1S REASSEMBLED WITH
HOUSING BE REPLACED WHENEVER THE 920 SHAFT A NEW SHAFT, IT WILL PROBABLY LEAK
ASSEMBLY 1S REPLACED DUE TO WEAR, EVEN IF IT RESUL.TING IN ANOTHER REPAIR VERY SOON,
HAS NOT LEAKED,
IF THE BALL THRUST BEARING IS ROUGH WATER IN THE GEAR CHAMBER,
OR FROZEN, REPLACE 951 ASSEMBLY,
917 AFTER TUBE IS CLEAN AND DRY LOOK FOR PITS BY CORROSION, (EARLIER MODELS
TuBE PITS OR GROOVES IN THE BORE WHERE WERE NOT STAINLESS STEEL,) GROOVES

THE FLOATING BEARING RIDES. IF
EITHER 1S PRESENT IN AREA BETWEEN THE
924 FLOATING BEARING AND THE 921 TUBE
BEARING AS SHOWN IN FIG, 2, REPLACE,

CAUSED BY EXCESSIVE SIDEPLATE OR
ROTOR BEARING WEAR,

AE 9 PARTS INSPECTION PROCEDURE

FIG. 12

ITT Controls and Instruments -Monterey Park, California



Floco Positive Displacement Meter

Product Description The Floco Meter is designed to meter
mildly corrosive and abrasive liquids accurately, with a mini-
mum of attention and maintenance. The meter was originally
marketed specifically for oil field metering of salt water and
sour crude oil commingled with abrasive sediments. However,
its long life and dependable accuracy under these adverse
metering conditions has led to its quick acceptance in meeting
the demand for a compact rugged meter in many other
industries.

The success of the Floco meter is primarily based on the
unique rotor design. Elimination of metal to metal contact re-
duces wear and maintains the close tolerances necessary for
sustained accuracy.

The Floco meter is never obsoiete. Continuity of parts design
permits low cost modernization through past, present and
future improvements.

Operation The Floco meter is a positive displacement meter
which measures the liquid passing through it by separating
the liquid into segments and counting them. Liquid enters
through the inlet port of the meter and strikes the bridge. The
bridge deflects the liquid downward to strike the rotor blades
and turn the rotor. The liquid passes out of the outlet port,
which is in direct line with the inlet port. The unique rotor
design allows solid particles and sediment to pass through the
meter without causing damage or malfunction. Bridge seats
prevent liquid from passing to the outlet port without being
measured.

Accuracy All Floco meters are calibrated at the factory with
hydraulic oil having a specific gravity of 0.935 at 60°F (21° API)
and a viscosity of 110 SSU at 100°F. When metering liquids of
other properties, if accuracy within +=19% is required, it is
recommended that the meter be calibrated on stream. Calibra-
tion corrections, if required, may be easily made by changing
calibration gears, even while the meter is in operation. Once
calibrated, the accuracy and repeatability of the meter is un-
excelled.

F 500-2

Application A wide variety of liquids are successfully metered
with the Floco meter. Its versatility is indicated by the following
partial list of liquids it can handle:

Acetate Solutions Coffee Petrolatum
Alcohol Corn Syrup Shellac
Ammonia Solutions Crude Oil Soap

Asphalt Emulsion Kerosene Sodium Chloride
Brine Liquor Starch Solutions
Bunker C Oil Paint Vinegar

Castor Oil Paraffin Water

Maintenance F/oco meters may be serviced without removal
from the line. No special tools are required to maintain a
Floco meter. Each meter is shipped with an assembly drawing
and parts list which enables untrained personnel to service any
Floco meter. Field experience has proven that Floco meters
may be economically maintained in the toughest service.




Floco Meters

316 S. S.
500 Lb.

Carbon Steel
500 Lb.

Floco meters are available in a wide range of models, with
pressure ratings to 5000 psi. They have an operating tempera-
ture range of —30°F to +180°F (to + 350°F on special order),
and flow rate capacity from 1 GPM to 90 GPM based upon
20° API gravity oil.

The Floco meter can be furnished to register in almost any
units of measurement desired. Standard units are U.S. gal-
lons or 42 gallon barrels. Registration in other units, such as
Imperial gallons or barrels, cubic meters or liters, is available
on special order.

Carbon Steel
2500 Lb.

Carbon Steel
5000 Lb.

To meet special corrosion or sanitary requirements, the F500-2
meter is now available in all 316 stainless steel, with special
elastomers on the rotor.

As illustrated below, the Floco meter consists of four basic
parts: Body, rotor, sideplates, and register with gear case
assembly. An important feature is almost complete inter-
changeability of spare parts in all pressure ratings.

Construction

Bodies available in carbon steel or 316 stainless steel with
a field replaceable, stainless steel liner. The polished liner
assures a low-friction seal with the rotor blades. Standard
connections are 1”7 female, 2” and 3” male NPT threads, or
2” grooved ends. Flanged ends are available on special order.

Rotor is precision balanced, and has specially treated and
ground bearing areas on the shaft. It is constructed of 316
stainless steel and the highest quality synthetic compounds
to assure long life and sustained accuracy. Special 316 stain-
less steel and Teflon rotor is available for specific applications.

REVERSIBLE
WEARPLATE

SIDEPLATE

REGISTER
AND
GEAR CASE BODY

Sideplates do not contact the metered liquid. The sideplate
assembly includes a reversible, stainless steel wearplate, which
is easily replaced in the field. Rotor bearings are of low-friction
corrosion-resistant material, and require no lubrication. No
special tools are required for bearing replacement.

Register and Gear Case Assembly is sealed from contact with
the metered liquid, thus assuring accurate registration and
long life.

REPLACEABLE

BRIDGE STAINLESS STEEL LINER ROTOR

BRIDGE SEALS



General Specifications

Capacity | pMax. Approx.
N.P.T. G.P.M. | Temp. | Max. Net
Model Pipe Size | Min. | Max.| Fahr. W.P. | Weight
F500-1 1” FEMALE 1 60 180 500 31
F500-2 2” MALE 1 60 180 500 31
F500-3 3” MALE 3 90 180 500 47 7
F500-1 S.S.|1” FEMALE 1 60 180 500 43 JD_
F500-2 S.S.|2” MALE 1 60 180 500 41
F500-3 S.S.[{3” MALE 3 90 180 500 59
F2500-1 1”7 FEMALE 1 60 180 2500 37
F2500-2 2” MALE 1 60 180 2500 37
F2500-3 3” MALE 3 90 180 2500 52
F5000-1 1” FEMALE 1 60 180 5000 44

Dimensions
(inches)

Model A B (o D E F G H
F500-1 10 3 1 1% 4 9'%, 6 5%
F500-2 104 3% 1 1% 4 9y, 6 53;
F500-3 12 3% 1 1% 4 121%, 6 8%
F500-1 S.S. 10 3% 1%, 21, 4 9%, 6 5%
F500-2 S.S. 10}, 3 %, 2% 4 9% 6 5%
F500-3 S.S. 12 35 %, 213, 4 12'%; 6 8%
F2500-1 10 3 %, 2%, 4 9%, 6 5%
F2500-2 10Y, 3% %, 215, 4 9y, 6 5%
F2500-3 12 3y 1%, 2157, 4 121, 6 8%
F5000-1 12 3% %, 3%, 3% 9%, 6 6

Registers

331 2351 1608 1609
*Standard Register 331, is a 6-wheel (five digits and tenths) *Reset Register 1608, optional at extra cost, is a large nu-
barrel totalizer, with a sweep indicator reading in hundredths. meral, 5-wheel (four digits and tenths) manual reset register,

with a 7-wheel (six digits and tenths) barrel totalizer.

*Reset Register 2351, optional at extra cost, is a 6-wheel

(five digits and tenths) barrel totalizer, with a sweep indicator *Reset Register 1609, optional at extra cost, combines Reset
reading in hundredths and a 5-wheel (four digits and tenths) Register 1608 with a ticket printer to provide permanent
manual reset register. records.

*This unit is available for measurement in gallons, liters, and other units of measure, on special order, at no extra cost.




Model FRA Automatic Sampler

Meter Accessories

The Floco FRA Automatic Sampler is a proportional type sam-
pler designed for use with the F500 series meters. The sampler
is constructed of the finest materials to give accurate sampling,
even with corrosive liquids.

When used with the standard !4 gallon sample container, the
sampler may be set to automatically shut off when the con-
tainer fills to a pre-set quantity. The sample volume is exter-
nally adjustable from 1 to 7.74 cc per sample. Standard sample
frequency is at the rate of 5.5 samples per 42 gallon barrel.
Rates of 11 or 22 samples per barrel are available on special
order. Optional containers are available either vented or pres-
surized in capacities from 2 gallon to 15 gallons.

Impulse Transmitter

The Floco Impulse Transmitter will supply either electric or
pneumatic signals proportional to the units measured by the
meter. This compact device will operate remote registration
equipment, start and stop pumps, or control other functions.

Other Floco®

Model E700 Controller is a snap-acting liquid level controller.
It is actuated by a float lever arm.

Portable Metering Unit has been designed for economical
testing of wells. This unit gives accurate, dependable measure-
ment of oil and gas production

Gravimetric Prover utilizes a method recommended by the
American Petroleum Institute for economic and accurate meter
proving.

It is easily installed on any Floco meter between the register
adapter and the register box with only two screws, even while
the meter is in operation.

Products
Liquid Level Control Valves will handle up to 3000 BPD of
abrasive and corrosive liquid. All wetted parts are constructed

of stainless steel or Buna-N. (Viton optional on special order.)

Power Take-Off, Model 1945, will provide one or ten revolu-
tions of a flexible steel shaft for each metered barrel or gallon.

Additional Floco product information is available upon request.

Floco® Meter Ordering Information

Please specify:
Maximum line pressure
Minimum and maximum flow rates
Desired units of registration
Pipe size

Liquid to be metered

Liquid specific gravity and viscosity
Spare parts orders should

include the meter serial number

Controls and Instruments ITT

580 Monterey Pass Road. Monterey Park. Calif. 91754



